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Summary
This master thesis is about the transition of nature-inclusive dairy farming on sandy soils. ‘Nature-inclusive
agriculture’ is seen as a possible solution for the negative externalities of agriculture on soil-, water-, air- and
landscape quality. Both on the national and international level the environmental externalities of the sector are
increasingly being discussed. In order to counter the agricultural problems of today, a small group of farmers
have started to adopt nature-inclusive practices to increase and strengthen the biodiversity on their farms.
However, the majority of the Dutch farmers is still holding on to their conventional system without natureinclusive measurements. This thesis contributes to gain more insight into the ‘gap’ between these two groups;
aiming to know whether nature-inclusive practises might be practiced by a larger group of farmers in time. In
order to gain more insights into the ‘gap’, exploration is done on the distinctive farming characteristics and
differences in the decision-making for nature-inclusive agriculture. The following research question was set:
“What is the nature of the gap between the frontrunners of nature-inclusive farming and the majority of
conventional farmers?”. This research question has been answered with the use of an exploratory sequential
mixed method design: a qualitative part consisting of interviews was followed and tested by a quantitative part
consisting of a questionnaire among dairy farmers on sandy soils. Interviews were conducted among ten farmers
ranging from conventional to nature-inclusive and were meant to gain insight into their farming systems and
decision-making processes regarding nature-inclusive dairy farming. The farming systems were explored with a
set of categories. The decision-making processes were explored with the help of four preconditions set by
(Westerink et al., 2018): motivation, ability, legitimation and demand. These were tested by a survey filled in by
48 respondents ranging from conventional to nature-inclusive.
The data being collected from the interviews showed that the conventional system and nature-inclusive
system differ on quite a lot of interconnected aspects, like: cow-breed, ration, type of grassland, use of external
inputs. For this reason, the transition from conventional towards a nature-inclusive system requires adjustments
on different system levels. Whereas the conventional farmer is used to function by artificial processes using
external inputs and human intervention, the nature-inclusive farmer in contrast is used to function by natural
processes and an optimal use of ecosystems. The two different system approaches result the conventional
farmer to have a system with high inputs and high outputs, and the nature-inclusive farmer to have a system
with lower inputs and lower outputs (both production and emissions). The reason whether a farmers adopts
nature-inclusive measures or not, is grounded in their decision-making process regarding this topic. The
motivation of nature-inclusive farmers seems to be characterized by an (personal) interest to: work on nature,
reduce inputs, realize high quality, do experiments and to produce in a small market. However, the conventional
farmers seem to experience they already did enough for nature and lack appreciation for what they've already
done. On top of that, the farmers lack convincing data that nature-inclusive measures should really be better.
The motivation of a conventional farmer seems to be characterized by an interest to: realize high productions
and low-cost price using inputs, hold control and certainty by human intervention and avoidance of risks and an
interest to manage and keep a tightly organized farming system. The difference in abilities are mainly about
differences in: the received milk price, costs of inputs, amount of land, financial opportunities regarding the
amount of loans and presence/absence of secondary activities, amount of knowledge, historical starting position,
location-specific possibilities. Regarding ‘legitimation’, main points of attention are the availability/absence of
concepts and subsidies giving financial compensation for nature-inclusive measures. Other aspects being pointed
out are: the influence of lobby stimulating conventional farming, the presence of bureaucratic, unclear and
changing regulations (being disadvantageous sometimes), supervision of the bank and the (im-) possibilities to
get subsidy for nature-inclusive measures by the ANLb (Agricultural Nature- and Landscape Management).
Within the category ‘demand’, farmers mainly noted the influence of the (cultural) network and the prevailing
vision on sustainable forms of agriculture. Based on the survey it results that ‘motivation’ is showing significant
differences between the two groups: especially annoyance about external inputs and different visions on the
profitability appear to be present. Regarding aspects of ‘ability’, the amount of land and knowledge appear to be
important. Regarding ‘legitimation’, financial support together with hindering law and regulations appear to
influence the farmers. ‘Demand’ is not show to have a real influence in the decision-making of farmers.
The nature of the gap appears to be characterized by contrasting farming systems, in which motivation
about the use of external inputs and profitibility of nature-inclusive farming are especially differing between the
groups. In addition, the amount of land, sufficient knowledge and information are important to undergo the
‘system transition’ to nature-inclusive farming. Lastly, the conventional farmers seem to consider the availability
of a subsidy and/or a higher price as a pre-condition to take nature-inclusive measures and thereby enter the
transition.
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1. Introduction
After the second world war, productive agriculture emerged at a rapid pace in Europe. After times in which
people had experience poverty there was an increasing demand for having food security (Peneva et al., 2014).
Highly intensive agriculture dominates the Dutch landscape and has more than four times of the European
average livestock density (Vermunt et al, 2022). Nowadays the Dutch agricultural sector approximately occupies
about two-thirds of the land (Reichgelt et al., 2020). Within this, the dairy sector has a major position in the Dutch
land use: it takes about 26% of the total surface of the Netherlands (Beldman et al., 2020). The sector uses
approximately 60% of the total agricultural land in the Netherlands and consists mainly of grass and silage maize
(LTO, 2021 and JEEN & NMI, 2018). The industrial food regime of the dairy sector has become export-oriented,
capital intensive and has focus on scaling up, intensifying and specialization (Runhaar, 2021, Farjon et al., 2018,
van Dijk et al, 2018). Currently, the Netherlands belongs to the top five EU milk producers (Jongeneel, 2021).
About two-thirds of the milk production is exported to abroad of which is the main part towards other European
countries (NZO, 2021).
Although the dairy sector is highly productive, the agricultural system is having negative impacts on soil,
water, air and landscape quality (Maij et al. 2019; Gies et al., 2019, van Dijk et al., 2018). The sector is, for
example, responsible for approximately 25% of the country's nitrogen deposition (Vermunt et al., 2022). The use
of chemicals, fossil fuels and mechanization has led to a farming system that produces a high environmental
pressure (Erisman et al, 2017). Negative external effects like decreasing biodiversity, desiccation, eutrophication,
acidification and deforestation reduce the quality of the landscape both on a national and international level
(Reichgelt et al., 2020, Maij et al. 2019, Gies et al., 2019, Smits et al, 2020). Because of these effects, the revenues
of the agricultural sector are at the cost of biodiversity (Vermunt et al., 2022).
Due to an increasing awareness of the negative effects of the system, the dairy sector has become
deeply entwined in discussions about biodiversity, climate, water, air, soil and landscape quality (Erisman, n.d.).
This gives more and more reason to think about the future for this sector and the associated system (Smits et al.,
2020). Given the external effects, the sector needs a system which takes in regard the preservation and quality
of the soil, biodiversity and the landscape (Polman and Jongeneel, 2020). ‘Nature-inclusive agriculture' is a
possible solution that offers perspective to these problems (Smits et al., 2020). In 2014 this concept was
mentioned in a policy paper for the first time. This paper defines the concept as a way of food production that is
economically and for mutual benefit intertwined with nature (Ministerie van EZ, 2014, p. 8). Erisman et al. (2017)
defines nature-inclusive agriculture as follows:
'Nature-inclusive agriculture is a form of sustainable agriculture and part of a resilient eco- and food system.
This makes optimal use of the natural environment and integrates it into business operations. In addition,
nature-inclusive agriculture actively contributes to the quality of the same natural environment. Natureinclusive agriculture produces food within the boundaries of nature, the environment and living environment,
with a positive effect on biodiversity’ (Erisman et al., 2017).
Societal pressure is increasing to come up with sustainable agricultural practices like nature-inclusive agriculture.
A transition towards this nature-inclusive agriculture implies shifting to new practices, structures, and cultures.
Today, the concept ‘nature-inclusive agriculture’ is increasingly been researched (through pilots, literature, etc.)
and mentioned within policy, articles, and more. New insights into the agricultural system are emerging, and
there is increasing awareness of the added value of nature-inclusiveness (Smits et al, 2019, 2020). Some farmers
are already convinced and motivated to take nature-inclusive measures on their farm. In the North of the
Netherlands in particular, many initiatives are taken by farmers in the field of nature-inclusivity (Farjon et al.,
2018). However, although there are already frontrunners who adopt nature-inclusive practices, the majority of
farmers is not yet involved in this (Smits et al, 2020).
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1.1 Problem description
Societal problem
The Netherlands
Because of the negative external effect of the agricultural system, political and social pressure is mounting to
bring about a change in the system. Within the Netherlands, the aforementioned idea of ‘nature-inclusive
agriculture’ is getting a little more attention in relation to this (Smits et al., 2020). The central government and
various provinces stimulate the transition for example through sustainability programs, provincial policy,
agricultural education, support of frontrunners, etc. Various (upscaling) activities in the transition show that the
idea of nature-inclusive agriculture is increasingly developing: regional and autonomous initiatives are emerging,
pilots are being conducted, new techniques are being developed, study groups are transferring knowledge, etc.
The transition of nature-inclusive agriculture requires a great deal of knowledge, innovative processes, and
collaborations between various parties (Farjon et al., 2018). According to the business community, a transition
towards nature-inclusive agriculture could be achieved through 'mainstreaming', meaning that the vision of
frontrunners within nature-inclusive agriculture is transferred to the majority of conventional farmers (by which
the vision becomes generally accepted). A possible way of mainstreaming could be copying the business strategy
of frontrunners (Smits et al., 2016). Erisman et al. (2017) also states that frontrunners within nature-inclusive
agriculture are of great importance within the transition (Erisman et al., 2017).
Even though the concept of nature-inclusive agriculture is getting increasing attention from both the
public and private sectors, only less than 10% of Dutch farmers is nature-inclusive today (Runhaar, 2021).
Increasing normalization of sustainable practices stimulates a transition to nature-inclusive agriculture, but
further development and upscaling of this practice is still very vulnerable (Farjon et al., 2018). Although there is
a minority of nature-inclusive farmers, the majority is still having a system without nature-inclusive practices
(Smits et al, 2020; Polman & Jongeneel, 2020). It is uncertain if the minority of nature-inclusive frontrunners will
be followed by the majority of conventional farmers. According to Runhaar (2021), a lot of farmers are willing to
operate in a more nature-inclusive way, but the majority would face structural barriers to make a switch. For
example: a failing economy (Polman & Jongeneel, 2020), no clear revenue model/reward system (Smits et al,
2020 and Farjon et al., 2018), lack of knowledge (Farjon et al, 2018), mandatory regulations (de Vries, 2020), etc.
Because of this, a nature-inclusive system would still be too big a step for the majority (Farjon et al., 2018).
According to de Vries (2020) it would be helpful if farmers could tell what helps and/or hinders them from
working on nature-inclusive agriculture (de Vries, 2020).
Europe
Like the Netherlands, other European member states also underwent major changes in the agricultural system
over the past century: it has become highly specialized and (capital) intensive (Kinckel et al., 2018). On an
international level, the associated negative effects of the system regarding the environment and biodiversity
have been widely documented. It has caused an increasing urgency and pleas for a transition towards more
sustainable practices within the agricultural sector (Cayre et al., 2018, Smits et al., 2020, Runhaar, 2021).
Agricultural land with high nature values are considered as valuable and important in the Europe (Van Doorn, &
Elbersen (2012). Institutions like the European Commission, the European Environment Agency and The
International Assessment of Agricultural Knowledge pointed out that European Member States face the
challenge of feeding the world while significantly reducing the environmental impact of agriculture practices
(Knickel et al., 2018). Lots of reputable international institutes and networks are more and more emphasizing
the need for fundamental shifts in the food system (Runhaar, 2021).
One of the European policy instruments to stimulate environmental friendly practices, was by
introducing Agri-Environmental-Schemes (AES’s). This policy/subsidy instrument was meant to change the
environmental behaviour of farmers (Cullen et al., 2021) in order to improve the balance of agricultural and
biodiversity (Gurr et al.). However, the succes really depends on whether farmers decide to adopt the agrienvironmental practices (AEP’s) (Teff-Seker et al., 2022). Therefore, it is important to understand what type of
farmers do (not) adopt such practices (Leonhardt et al., 2021). Besides conceps like AEP’s, various other forms
of sustainable agriculture have already been developed over time. To think of agroecology (Runhaar, 2021),
biodynamic agriculture, farming for nature (van Doorn et al, 2016), regenerative agriculture (Giller et al., 2021)
or High Nature Value farming' (van Doorn et al., 2013, Reichegelt et al., 2020). Van der Ploeg et al. (2019) explored
the performance of agroecology in Europe and how different member states got engaged in this. In Denmark for
example is a movement exist against the continuing industrialization of agriculture and in the large (growing)
organic sector. More and more farmers have started to apply agroecological principles such as avoiding the use
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of antibiotics, or a diet mainly based on grazing and hay. Or in Ireland, a relatively small group of farmers is having
a strong desire to move away from scaling up and technologically driven intensification. With 'farmer discussion
groups' they are working on systems based on efficient grassland management. Knowledge-driven farming
systems with lower input are expanding across the country, but it is a challenge to bring about a cultural shift in
the way farmers perceive 'good farming’ (van der Ploeg et al., 2019). Although governments of European member
states are trying stimulate sustainable food systems, it still is a challenge to realize transitions (such as natureinclusive agriculture) (Ploeg et al., 2019, Runhaar, 2021). Issues of farmers' transformation and adaptability have
become important core issues across the agricultural sector and rural economies (Kinckel et al., 2018). Food
systems are quite rigid and hard to change because of path dependencies and lock-ins in industrial food systems
(Runhaar, 2021).
Regarding the sustainability challenges of agriculture both on a national and international level, it is of
increasing governmental interest to gain more insights into the development and transition of sustainable forms
of agriculture (Farjon et al., 2018). Since the Netherlands and other member states are already engaged in the
beginning of such a transitions, is it relevant to discover the relation between the frontrunners and laggards
within this process. Specifically, this study is useful to discover whether there are applicable factors that may
influence and characterize the relation between these two groups. This will provide more clarity about factors
that influence the transition and thus are important to take into consideration for governments. An investigation
into the transition within the Dutch dairy farming sector, will provide an interesting example for other European
member states since it has the typical characteristics of an industrial food systems (intensification, export
oriented, etc.). Moreover, the Dutch food system is having a strong European dimension and occupies a large
position within Europe (Runhaar, 2021). Therefore, is it may be of interest for other Member States to gain insight
into the sustainability developments of the Dutch agricultural sector. Since all EU Member States face an equal
challenge for sustainable agriculture, it is of great importance to learn from each other (Van Doorn, & Elbersen
(2012).
Scientific niche
Various scientific studies have already been conducted on ‘nature-inclusive agriculture’ and ‘transitions’ over the
last few years. Regarding the topic of ‘transitions’, Rotmans (2000, 2003, 2006) has provided important
contributions by writing about transition theories. Connections between transition theory and nature-inclusive
agriculture were made after 2014 because the concept was launched this year (Ministerie van EZ, 2014, p. 8).
However, before this time experts already studied familiar topics. Ahnstrom et al. (2009) developed a model in
which he shows factors influencing the farmer in working on nature conservation, for example.
Over the last years, within the Netherlands, experts like Westerink et al. (2018, 2019, 2021) and Runhaar
(2020, 2021) provided several contributions in the field of nature-inclusive agriculture and transitions. Westerink,
researcher in landscape governance, focused among other things on the decision-making of farmers for natureinclusive agriculture and more specifically on the relation between cultural norms and the perspective on natureinclusive agriculture (Westerink et al, 2018, 2021). Bouma et al. (2020) also looked at the decision-making but
specified it to the willingness and motivation of farmers. More extended research on ‘transitions’ regarding
nature-inclusive agriculture was done by Runhaar (2020, 2021), professor of Biodiversity Management in
Agricultural Landscape. He provided relevant contributions on transitions in the dairy sector, by studying regime
change (2020) and the conditions that enable a transition towards nature-inclusive agriculture (2021).
Although quite a lot of research is conducted on nature-inclusive agriculture and transitions, a
knowledge gap seems to exist on the relation of frontrunners and laggards in the transition of nature-inclusive
agriculture. Focus has mainly been put on the separate groups instead of taking them both into account. It is
known that a minority of farmers adopt nature-inclusive measures and that the majority is not yet taking these
measures. However, little is known about the ‘gap’ between these groups: How do these two groups relate to
each other in the transition? Is the majority of conventional farmers able to relate to the frontrunners of natureinclusive agriculture? Or are explanatory variables applicable in causing differences between these farmers? And
how do these groups regard each other within the transition? Do they experience factors that determine whether
one takes nature-inclusive measures, and the other does not? On top of this knowledge gap, research is often
either qualitative or quantitative, resulting in a unilateral perspective. It would be of interest to add research
which combines these two. This makes it possible to test qualitative data on a small scale, on a larger scale, for
example.
The distinctive contribution that this study makes to international social science literature is that it gives
both qualitative and quantitative insights into the gap between the majority of conventional farmers and the
frontrunners of nature-inclusive agriculture. 'Gap' refers both to the different farming system characteristics and
to the different decision-making processes that are at the root of this.
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1.2 Research objective and research questions
Regarding the problem statement, this study will answer the following research question:
“What is the nature of the gap between the frontrunners of nature-inclusive farming and the majority of
conventional farming?”
To answer the research question, the following sub-research questions will be answered:
1.
2.
3.

What characterizes the farming system of a conventional and nature-inclusive farmer?
What characterizes conventional and nature-inclusive farmers in their decision-making for natureinclusive farming?
To what extent can the decision-making process be generalized among a larger group of farmers?

1.3 Mixed methods
This study made use of semi-structured interviews, and a survey combined with (descriptive) statistics. It is
characterized as an ‘exploratory sequential mixed method design’ because a leading qualitative part moves
sequentially to a complementary quantitative part. The results of the qualitative phase (interviews) are used to
direct the quantitative phase (survey combined with (descriptive) statistics) (Mihas & Odum Institute, 2019). The
idea of this approach is to first explore a topic before deciding what variables need to be measured (Creswell &
Plano Clark, 2018).
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2. Theoretical framework
2.1 Theories
Adoption of innovation
Rogers (1962) made with his book ‘Diffusion of Innovation’ a contribution on how innovations are adopted in a
social system. Diffusion is seen as a function of communication and adoption as a function of decision (Rogers,
1983). The decision-making is characterized by the process of awareness, interest, evaluation, trial, and adoption
(Rogers, 1995). With the model ‘rate of adoption’, Rogers attempted to measure “the relative speed with which
an innovation is adopted by members of a social system”. Figure one shows the corresponding ‘adoption curve’
which is having a normal distribution of five different groups: innovators, early adopters, early majority, late
majority and laggards. These groups tend to adopt at different moments in time (Rogers, 1962). Innovators are
the first group who adopt the new idea. They usually have substantial financial resources and the ability to
understand and apply innovative knowledge. Early adopters tend to be young and are characterized as opinion
leaders. This is because they have quite some influence on shaping how others view the new idea. The early
majority is characterized by decision-making which is generally based on utility and practical benefits. The late
majority is very risk-averse and possess a great amount of skepticism towards innovation. They will only consider
to adopt if the financial feasibility is convincing. The laggards are generally very content with what they have and
would only innovate if they are forced to. This group is generally of advanced age (Rogers, 1971).
To determine the ‘rate of adoption’, Rogers (2003) describes five attributes of an innovation:
1) Perceived Attributes of Innovation. This consists of relative advantage, compatibility, complexity, trialability
and observability. These are respectively about: “the degree to which an innovation is perceived as being better
than the idea it supersedes” (p. 229), “the degree to which an innovation is perceived as consistent with the
existing values, past experiences, and needs of potential adopters” (p. 240) “the degree to which an innovation is
perceived as relatively difficult to understand and use” (p. 257), “the degree to which an innovation may be
experimented with on a limited basis” (p. 258), and “the degree to which the results of an innovation are visible
to others.” 2) Type of innovation Decision. This is whether the choice is: ‘optional’, meaning free to decide;
‘collective’, meaning that an agreement or strong cultural norms influence a consensus in the entire group; or
‘authoritarian’, meaning that one decision-maker decides for the entire group. 3) Communication Channels. The
number and quality of communication channels have a positive influence on the rate of innovation. 4) Nature of
Social System. This is whether the system is traditional versus modern and isolated versus interconnected with
other systems. 5) Effort of Change Agents. The change agents are the ones who are willing to make a difference
and are often different than the majority of the social system in terms of background and technical expertise.
Their challenge is to communicate effectively with potential adopters so to form a bridge between two different
systems.
Reflecting on figure 1, it is questionable whether the smooth line with a normal frequency distribution
can be applied towards the transition of nature-inclusive dairy farming. Possibly the farmers within the
innovators and early adopters group are quite different than the majority meaning that a chasm exist between
these two groups.

Figure 1: The adoption curve. Based on Diffusion of innovation (Rogers, 1962).

Besides the adoption curve, Rogers (1962) also delivered the ‘diffusion s-curve' in which time (x-axis) is plotted
against the ratio of population adopting the innovation (y-axis). It resulted that most innovations are
characterized by an s-shaped curve (see figure 2). The different phases of this curve are consecutively: predevelopment: where innovations emerge, take-off: where networks of actors unite around the innovation and
common visions emerge, acceleration: where new practices become more popular and stabilization: when the
innovation becomes the norm and new dynamic equilibrium is reached (see figure 3) (Rogers, 1962, Durrant et
al., 2018). The last phase is also referred to the idea of ‘mainstream’. Regarding nature-inclusive agriculture this
would mean that nature-inclusive practices become the new norm within society (Smits et al, 2016).
Reflecting on figure 2 and 3, it should be noted that some variation in the curve is possible: in case the
innovation diffuses quite rapidly the s-curve will be steep, in case the innovation diffuses quite slow, the curve
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results to be less steep (Rogers, 1962). On top of that, it is important to note that the curve does not always run
smoothly in practice. The curves represent an ‘ideal-type’ of a transition trajectory which is to inspire action
rather than representing real-type change trajectories (Frantzeskaki et al., 2018). Some people in the system may
innovate while others remain stagnant, resulting in a risk that no more progress will be made. Therefore,
governments have a major role in fostering complex transition (Farjon et al., 2018 and Rijksoverheid 2020) so to
get those left behind in the acceleration and stability phase (Smits et al, 2019).

Figure 2: The diffusion s-curve (Boldt et al., 2012
based on Rogers (1962))

Figure 3: The diffusion s-curve with the indicator of
system change (Kasmire et al., 2012 based on (Rogers
(1962))

As an addition to the adoption curve by Rogers (1962), Moore (1999) wrote a book called ‘Crossing the chasm’.
This book focuses on the chasm specifically between the early adopters and early majority (see figure 4). Moore
explains that between every segment a gap exists. However, the core problem for these two groups is that the
early adopters have very different motives to adopt them compared to the majority. For the first group, their
behavior is based on conviction, or a vision of its possibilities. The second group first wants to prove that the
innovation works for people who have experienced it already. Therefore a ‘chasm’ exists between ‘the early
market’ and ‘the mainstream market’. The chasm is also been referred as the Valley of Death (Markham et al.,
2010). This valley emphasizes that the pilot phase is too large, expensive and difficult. Therefore, it is a challenge
to cross this chasm.
Reflecting on figure 4 it is the question whether this chasm exists for the case of nature-inclusive dairy
farming. Possibly the early and mainstream market are indeed characterized by two really different groups. This
could mean that the nature-inclusive farmers for example have fundamentally different motives than the
mainstream market. Possibly the nature-inclusive farmers do not really function as an example for the
mainstream: the majority is possibly not able to identify with the group of frontrunners.

Figure 4: The chasm within the adoption curve (Moore, 2014).
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Transitions
According to Rotmans1 (2003), transition theory, or transition management, “is all about dealing with persistent
social issues, in which innovative collaboration is the core”. He defines a transition as “a structural social change
that is the result of interacting and mutually reinforcing developments in the fields of economy, culture,
technology, institutions and nature and the environment.” (Rotmans, 2003, p.14). In short, a transition is about
new practices, structures and cultures that take place on a large scale in the broad system. This change can be
rapid, radical, shock-wise or long-term (Termeer and Dewulf, 2017). The transition approach of Rotmans (2003)
distinguishes three scale levels: niche, regime and landscape (see figure 5). The development of a transition starts
with an innovative idea or practice at the niche level. This level is characterized by pilots, experiments,
networking and knowledge sharing which should help to deepen and broaden the idea. In this way it takes the
attempt to take a place in the market, government policy, etc. With such scaling-up processes current practices
might change over time. These practices stabilize in case of a successful transition (Farjon et al., 2018). At the
regime level the system changes in dominant structures, cultures and practices. This is the level at which a
substantial impact on nature can be made. At the landscape level it concerns changes in politics, culture, world
views and paradigms (Smits et al., 2016). The transition from niche to regime is also referred to as the 'take-off'.
In the period prior to the take-off, governments will monitor developments and respond to them (Farjon et al.,
2018).
The change towards nature-inclusive agriculture is a major challenge because it requires a system
change (Farjon et al., 2018). For now, it could be argued that this form of agriculture is still largely in the niche
phase: a small group of farmers is already working in a nature-inclusive way, pilots are being carried out with
nature-inclusive farming, there is quite some knowledge sharing, the agricultural form is being continuously
researched and a search is underway for workable and financially feasible systems (Smits et al., 2020). The
frontrunners can also be called 'coalition of the willing'. Not everyone has to participate in the transition from
the start, because the ‘willing’ group can make a start. Their 'coalition' can jointly define a problem, think about
future visions, mobilize actors and projects and monitor the activities (Smits et al., 2016).

Figure 5: The multi-level perspective of sustainability transitions (Geels and Schot, 2007).

Pre-conditions for decision-making
Westerink et al. (2018) pays attention to the fact that the decision-making of farmers to change their practices,
depends on several preconditions of the farmer and other actors (see figure 6). According to her framework in
which she builds on Runhaar et al. (2017), entrepreneurial behavior takes place based on four aspects. The first
precondition is 'motivation': this is about the willingness of the farmer, his intrinsic motivation and interest.
Secondly is ‘ability’: changes should be adaptable and financially feasible, sufficient craftsmanship and
knowledge is needed, etc. The third is ‘legitimation’: this is about the market demand, regulations, subsidy
schemes, public opinion, etc. The fourth is 'demand': this is about whether a change is in line with cultural norms
and values (Westerink et al., 2018). Motivation and ability can be seen as primarily characteristics of farmer itself,
whereas demand and legitimation originate from other actors (Runhaar et al., 2017).

1

Although Rotmans, professor of transition science, has made many contributions to transition science, several researchers
have shared their concerns and critics about his theories. These are concerns related to ‘manageability’ and ‘predictability’
(Rotmans et al., 2007). Rotmans would make predictions about the future which is not seen as pure science. A researcher
should not be an ideologist himself, but should contribute to the debate through empirical research. In addition, from a
democratic point of view, the future should remain open to influence from society (Tonkens and Duyvendak, 2015). Another
point of criticism is that Rotmans combines science with an activist attitude in which he expresses his own opinion. According
to other scientists, this would not be appropriate for a scientist who should be just be occupied with research by making use
of facts (Janse, n.d.).
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Figure 6: Conditions for farmers to adopt and implement nature-inclusive measurements. Runhaar et al. (2017).

2.2 Framework
In order to give a graphical illustration of the connection between the theories and the research question, a
framework is made (see figure 7). This framework illustrates the way in which this study considers the gap
between the majority of conventional farmers (blue oval) and the minority of nature-inclusive farmers (green
oval). The farm's system attributes (blue and green farm) provide information about which group a farmer
appears to belong the most. The two groups each have their own story (yellow talk clouds) for why they did or
did not adopt ideas of nature-inclusive measures, by taking or not taking nature-inclusive measures. This is
related to the preconditions for entrepreneurial behavior towards change of Westerink et al. (2018), namely:
motivation, ability, legitimation and demand. Besides the reflection of the farmers on themselves, they also
might have their explanations about the decision-making of the other group. The reflections on themselves and
the other are presented with the green and blue arrow. The output of this dialogue gives insight into the
differences between the farmers and thereby the gap between the groups. The blue-green arrow illustrates the
transition process from awareness till adoption. These stages, as presented by Rogers (1995), are meant to get
an indication of transition-process of a farmer. The circle between the two groups, illustrates the gap that may
exist according to the theory by Moore (2014).
Information about the farming system, decision-making process and transition process, help to
understand the nature of the gap. This information can be used to reflect on Rogers' adoption and diffusion
curve.

Figure 7: Theoretical framework. Lok (2021). Based on Runhaar (2017), Westerink et al. (2018), Rogers (1962, 1995) and Moore (1999).
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2.3 Operationalization
Definition of ‘nature-inclusive’
Nature-inclusive agriculture is not having one blueprint or one definition (Lecture Scholten, 2021). Unlike, for
example, organic agriculture, nature-inclusive agriculture does not contain a fixed number of measures that a
farm must comply with. Measures can be applied in different intensities and combinations resulting in different
farming systems and sustainability and productivity outcomes (Erisman et al., 2016). This freedom causes the
concept to be attractive but also difficult to define for what is and what is not nature-inclusive. For example, a
farmer can use artificial fertilizer but still be nature-inclusive, or have cows in the barn all year round and still be
nature inclusive (Conversation with Westerink, 2021). A farmer who is considered totally not nature-inclusive in
the eyes of everyone can still claim that he is. And who proves him wrong?
Nevertheless, literature gives an idea of what can be regarded as nature-inclusive. Van Doorn (2016)
made an overview of related terminology of nature-inclusive agriculture. According to this study, nature-inclusive
agriculture has quite some overlap with agroecology, farming for nature, nature farming, biodynamic farming
and HNV farming. Several researchers and institutions like Erisman et al. (2017), The CLM (2019), Natuur en
Milieu Federatie (2021) and Vermunt et al. (2022) present different overviews of measurements considered as
nature-inclusive. The study by Erisman et al. (2017) also levels the degree of nature-inclusiveness by using levels
zero until three (see table 1). Level zero corresponds most closely to a conventional farmer and level three to a
completely nature-inclusive farm.
Table 1: Levels of nature-inclusive agriculture. Erisman et al. (2017)
Majority of conventional farmers

Frontrunners of nature inclusive dairy farming

Level 0 of nature-inclusive farming:
Minimal use is made of biodiversity on the farm;
only legal obligations are met, e.g. grazing in
accordance with the applicable minimum
requirements.

Level 3 of nature inclusive farming:
An adaptive system in which cycles are optimized and the cultivated
crops and livestock breeds kept are in line with the characteristics
and (im)possibilities of the environment. Construction and
maintenance of landscape elements and measures for specific
species are an integral part of operational management. The
company forms one system with the surrounding landscape and
nearby companies.

Although literature gives a rough understanding of what could be considered as nature-inclusive (measurements)
and what not, still there is no fixed list of the measures. Therefore, this study made use of categories based on
the above mentioned resources (and some preliminary investigation). These were meant to get an indication on
the degree of nature-inclusiveness of the farmers. However, note that the categories being used in this study are
just a possible categorization to gain insight into the nature-inclusiveness.
Regarding sub-question one and two, the categories are included in the interview of appendix 1. Every
category contains the nature-inclusive measure between brackets. The cut-off-point whether a farmer was
assigned as conventional or nature-inclusive, was set at a score on nine of the categories. Meaning that a farmer
with a score of nine and lower is considered as conventional and a farmer with a score of 10-15 is considered as
nature-inclusive. Regarding sub-question three, the distinction between the groups was made using a scale
question (see appendix two question two) within the survey. The cut-off point was set at seven. Meaning that a
farmer with a score of seven and lower was assigned as conventional and a farmer with a score of eight and
higher as nature-inclusive.
Delineation of the research
Because nature-inclusive agriculture is very broad, it was decided to focus in this study on dairy farming on sandy
soils within the Netherlands. ‘The Netherlands’ because this country is the most active member state in the global
dairy market of Europe. In addition, it is the fifth largest dairy exporter in the world. ‘The dairy sector’ because
this sector is both in size as in economic value the largest livestock sector of the Netherlands: it takes about 60%
of the agricultural grounds consisting of approximately 16.000 dairy farms.
The focus on a specific soil type is because the system of a farm is partly determined by its soil type (LTO,
2021). Sandy soil (see figure 8) is linked for example to manure problems and rapid leaching towards
groundwater and surface water, while peat meadow areas have problems with subsidence and greenhouse gas
emissions. This means that the opportunities for nature-inclusive dairy farming are also soil-specific (Van Dijk et
al., 2018). In addition, nature-inclusive dairy farming might specifically be interesting for sandy soils because of
several biodiversity risks. First of all, this soil type is quite sensitive to leaching thereby risking biodiversity losses.
Secondly, commonly used fertilizers on this poor soil threaten biodiversity and nitrogen deposition: it causes
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nitrogen-loving nature to overgrow nitrogen-averse nature. Thirdly, sandy soils are sensitive to the consequences
of climate change, like droughts and heavy rain showers (LTO, 2021).
Today quite some experiments and movements are already made regarding nature-inclusive dairy
farming on sandy soils. Therefore, it is interesting to do explore this topic. On top of that, because of practical
logistic reasons it was also desirable to choose a landscape which is relatively close to the University of
Wageningen.

Figure 8: Soil type distribution over the Netherlands (LTO, 2021).
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3. Methods
Semi-structured interviews
To answer sub-question one (‘What characterizes the farming system of a conventional and nature-inclusive
farmer?’) and two (‘What characterizes conventional and nature-inclusive farmers in their decision-making for
nature-inclusive farming?’), this study made use of semi-structured interviews (see appendix 1) with dairy
farmers on sandy soils. The interviews were conducted with farmers ranging from conventional (respondents:
R3, R5, R6, R8, R9) till nature-inclusive (respondents: R1, R2, R4, R7). It should be noted that R5 is somewhat in
between the two groups. This respondent meets the organic norms but is not taking many extra nature-inclusive
measures. The respondents were mainly selected with the help of a convenience sample which is a nonprobability sampling method. This sample consisted of farmers that could easily be contacted via this researchers
own network. In addition, three nature-inclusive farmers had been e-mailed and called since these people were
not available via personal network.
Interviews were conducted at the farm of the respondent. This allowed for an impression of the
characteristics of the farm and in some cases also a guided tour. At the start of the interview, an introduction
was given followed by two introductory questions. Secondly, with the help of fifteen categories an indication was
obtained about the characteristics of the farming system. On top of it, these categories helped to get an idea of
the degree of nature-inclusiveness of the farm. The third part of the interview consisted of some more in-depth
questions regarding the transition- and decision-making process of the farmers relating to nature–inclusive
agriculture. The respondents also reflected on farmers with more/less nature-inclusive measures and were asked
about the relationship with these farmers.
The number of interviews was decided by taking into account the time restriction of this study and well
as whether a certain degree of saturation was experienced. Eventually, ten interviews have been conducted with
a total of eleven (active) respondents. One interview was (unexpected) with two farmers simultaneously. In three
interviews, the farmer's husband was also present, of which one actively participated in the conversation (VR5).
The other seven interviews were just a conversation with the farmer himself. All the interviews were recorded
using the record function of a telephone. After conducting the interviews, they were transcribed by using the
audio record. Secondly a thematic analysis was done by coding the transcripts with the help of ATLAS.ti.
Deductive coding was applied for forty-three codes. The codes were split into the groups ‘conventional’ and
‘nature-inclusive’. These groups consisted of codes for: system characteristics in general, the separate system
categories from the interview (like type of grass, use of fertilizer, etc.), the preconditions of decision-making:
motivation, ability, legitimation and demand, knowledge exchange and developments in the transition. With the
help of all these codes both sub-question one and two were answered. Sub-question one attempts to get an
objective overview of the different system characteristics in which the conventional and nature-inclusive system
distinguish from each other. Therefore, both conventional and nature-inclusive statements are mixed. Subquestion two attempts to get a subjective overview of the different decision-making factors for the natureinclusive group and conventional group. Therefore the nature-inclusive agriculture and conventional and natureinclusive statements are separated. In case the groups comment on each other this is indicated.
Survey & (descriptive) statistics
To answer sub-question three (‘To what extent can the decision-making process be generalized among a larger
group of farmers?’), this study employed an online survey (see appendix 2). The survey was made in Google
Forms and consisted of three parts together with an introduction. Part one was meant to get an indication about
the farmers degree of nature-inclusiveness. Part two was meant to get information on the decision-making
process and part three consisted of background questions. The questions consisted of selection questions,
multiple choice (grid) questions and a question with linear scale. The multiple-choice questions were both on a
three-point Likert-scale as a five-point Likert-scale. Variation in the questions was chosen to make the survey
more attractive and thus to increase the response. In addition, the survey was not too long (less than five minutes
to complete) in order to increase the response-rate. The survey was distributed among approximately 1.500
farmers of various networks via newsletters and email. The sample of the respondents consisted of different
groups of farmers, which are shown in table 2. The green networks are linked to farmers who are most likely to
have nature-inclusive characteristics. The blue network are more likely to be linked to conventional farmers. In
the beginning the survey was spread via organizational networks (mainly via newsletters). In order to increase
the response rate it was also decided to personally e-mail both farmers within this researchers personal network,
farmers in the network of family and aquaintances, and farmers founded by searching for ‘dairy farms’ on google
maps (in sandy regions). Some farmers were also asked to ask one or two other farmers to fill in the form
(snowball method).
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Table 2: Networks for the distribution of the survey among dairy farmers.

Group
Farmers in the Cleantecht region and Achterhoek following a training on natureinclusive agriculture in collaboration with Aeres University of Applied Sciences
Vruchtbare Kringloop Overijssel (VKO)
Vruchtbare Kringloop Achterhoek (VKA)
Regio Foodvalley
Whatsapp group farmers LTO
Study association agrotechnology
Personal network and connections of acquaintances and relatives
Total

Number of dairy
farmers
40
250
794
265
95
Unknown
Unknown
+/- 1500

The cut-off point for splitting the groups into nature-inclusive and conventional was set with the help of question
two of the survey (‘Indicate on the scale where you feel your business comes closest’). Farmers who considered
themselves as nature-inclusive lower than eight were assigned as conventional and farmers who considered
themselves as eight or higher were assigned as nature-inclusive. By conducting t-tests, box and whisper plots
and bar charts, statistical analysis was performed to answer the research question.
Quality of the research
Validity & credibility
As mentioned before, this research applied methodical triangulation in the form of 'mixed methods': qualitative
research is combined with quantitative research. Mixing these methods provides extensive and detailed
reporting (Bryman & Bell, 2007). According to Verhoeven (2018), triangulation increases the validity of the
research results: equal results show that there is a certain degree of validity in the research. In addition, it reduces
the risk of random errors. Because of the time restriction of this study, ten interviews have been conducted to
answer the first sub-question. These interviews were meant to steer the content of the survey. The results of the
interviews cannot be generalized towards a bigger population since it is not clear whether they are really
representative. The qualitative part of this study is just able to give information on the (diversity of) farmers
being interviewed for this study. Therefore, limited valid and reliable statements can be made about the research
subject. In order to see whether they are representative and can be generalized, the results were tested with the
help of a survey among a larger sample of farmers. Secondly, it's good to note that respondents of the interviews
were mainly selected from the network of this researcher, meaning there is no random sample. However, during
the selection of the respondent it was taken into account to get an equal ratio of the diversity of farmers ranging
from conventional to nature-inclusive. For this reason, some respondents were also approached outside the
network. These respondents appeared to give important contributions to the insights of this study. Although the
low number of respondents and the use of a convenience sample reduces the external validity, the interviews
do provide relevant information about the sample of this study. Since all the interviews took place at the farms
of the respondents, the ecological validity of the interviews is quite high: a comfortable setting was created and
stimulated informal conversations. This has probably also reduced the risk of getting socially desirable answers
(Baarda, et al., 2012). The internal validity of the survey and corresponding analysis was ensured by using
appropriate and commonly used methods in research. With the use of google forms together with (descriptive)
statistics in Excel, the desired data could be measured and analyzed. Because the sample of the survey was larger
compared to the qualitative part, the results could be compared more closely. The external validity is not that
high since the response rate is equal to 48 respondents. Because of this number, there might also a certain
sampling error exist: the results obtained with the data analysis are likely to differ from the statistics of the entire
population. The response rate is probably influenced by the fact that some farmers have become ‘survey-tired’.
Nevertheless the sample was large enough to perform a quantitative analysis and also showed sufficient
representation of different types of farmers along the scale from conventional till nature-inclusive. Because of
this, the data enabled to get some more insight into whether the qualitative results also apply on a larger scale.
Attention to the content validity of the survey was by means of putting the main aspects of the interview into
the survey. Objective statements/questions the reliability were tried to formulated. The variables putted into
the survey were meant to gain insight into the ‘gap’ for a larger sample. In case a study would only focus on
quantitative research, it would have been interesting to add more variables into the survey to make an even
more accurate measurement The ecological validity of the survey was ensured by using an online survey that the
respondent could complete in his own familiar environment. This reduced the risk that a farmer would give a
socially desired answer (Baarda, et al., 2012).
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4. The farming system of a conventional and nature-inclusive farmer.
4.1 Introduction
A major point of attention in this chapter is the observation that both systems, of the conventional and natureinclusive farmer, consists of a set of ìnterlinked farm characteristics. To think of: cattle breed, ration, grazing
days, etc. Conventional and nature-inclusive farmers make different decisions on these factors, thereby creating
a different approaches to the system. In case a farmer makes a switch of conventional to nature-inclusive it will
imply a system change on different levels.
"It's a kind of Mikado, everything is connected. And if you start pulling on one thing, everything moves" (R9).
Below, a short overview will be given on general differences between the practices of conventional and natureinclusive farmers. After this introduction, the individual system characteristics are discussed one by one in order
to get more insight into the differing aspects of both approaches. The conventional and the nature-inclusive
system are consecutively explained for each factor.
The conventional system
Many farms within the Netherlands originally started as a conventional farm (R8). This system may be regarded
as a technical system (R1) and is often associated with ‘intensive farming’. Intensive implies that relatively many
cows are being held compared to the amount of soil (R3). The idea behind the conventional system is that a
growing labor productivity (i.e. the number of liters of production per entrepreneur), will keep the farm
financially healthy. The revenue model is aimed at high productions of milk and crops (R1, R5, R8). In order to
meet these high productions, technologies and external inputs play important roles (R1, R10). However, it should
be realized that ‘conventional’ as well as ‘nature-inclusive’ is actually a container concept. Conventional farms
may even show quite some differences (R3). Nevertheless, the conventional system has some general
characteristics which will be discussed in this section.
"We farm quite intensively, I have to buy a lot of feed" (R6).
Nature-inclusive
According to the respondents, a stricter separation has grown between agriculture and nature within the
Netherlands Over the years. The Nature-inclusive farmers explain that they try to bring these two back together,
by producing milk in a nature-friendly way. They consider ‘nature-inclusive’ as a natural system, a sustainable
system, an independent robust system or egoistic system. ‘Natural’ because they try to work as much as possible
from the natural-processes (technique and intervention should not be the main focus). ‘Sustainable’ because
they strive for a sustainable system in which the use of fossil inputs (natural gas, fertilizer, phosphate etc.) is
avoided as much as possible. ‘Independent’ they strive for a system with very limited use of external input. And
‘selfish’ because other actors (then the farmer himself) are not able to profit from the system. This is because
the use of external input is minimized, the farmers explain. First of all, a nature-inclusive farmer tries to minimize
the external inputs because these disrupts the natural system. Secondly they argue, what has been put into the
system will also come out of the system. These are the productions, but also emissions. (R1, R2, R10).
The management of a nature-inclusive farming is organized in such a way that the natural processes
fulfill the major task within the production process (instead of the farmer himself): milk has to be produced ‘by
land’ and not ‘by the farmer’, the farmers state. First of all, this implies that the cows have to do as much as
possible themselves, the farmers argue. The cows get their own grass and fertilize the land by grazing as much
as possible. (R1, R2). In addition the farmers point out to their strong focus on (the restoration of) soil life. They
see soil (-biology) as the capital with which absorbable energy can be made and yields can be realized. (R1, R7,
R10).
“For me, 'natural' means that you simply intervene as little as possible” (R1).
“Within the nature-inclusive system we do not want a system with a lot of external inputs such as compound
feed” (R2).
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4.2 Characteristics of the system
Cow-breed
Conventional
Conventional farmers generally hold a cattle breed which is able to produce high amounts of milk in a very
efficient way. A well-known example of this is the Frisian Holstein, characterized by its rectangular, narrow and
high build. (R3, R5, R6, R8, R9). Highly productive cows like these are bred in such a way that they have a welldeveloped intestine. This allows them to digest a ration with relatively much compound feed and silage maize
into milk very well. Contrarily, these cows have a less developed rumen. They are less able to produce with a full
grass ration and mainly depend on inputs like compound feed. (R1, R6).
Some farmers also prefer to crossbreed for creating stronger cows. Examples of breeds being used for
crossbreeding are: Montbéliarde, Jersey, Fleckvieh, Brown-Swiss, etc. (R5, R8, R9).
▪ Example: R8 produces 1.7-1.8 million liters per year with 113 cows = 15.486 liter per cow per year (R8)
"Suppose we were to switch now, maybe we would have to keep a different breed of cow. Because these cows
are very used to eating a lot and giving a lot of milk. So also a different way of feeding" (R6).
Nature-inclusive
Nature-inclusive farmers generally have a robust cow breed which is able to produce mainly on a grass-fed ration
(instead of high amounts of compound feed). Examples of robust breeds are: Jersey, Dutch Friesian, Fleckvieh,
Brown-Swiss. The breeds are preferably bred for fat and protein levels. They have a well-developed rumen which
enables them to produce very well on a grass-fed ration (ruminant digestion). This causes them to be a bit
rounder in their appearance. (R1, R10). It should be noted that the milk production within a nature-inclusive
system is generally considerably lower compared to the conventional system. (R1, R2, R7, R10).
▪ Example: R1 produces 0,45 million liters per year with 90 cows = 5000 liter per cow per year (R1).
"Now I'm actually looking for a cow that is able to make milk out of grass. That sounds a bit strange, but that is
also a search" (R10).
Ration
Conventional
Conventional farmers feed their cows intestine-oriented (see figure 9) with a ration often consisting of major
inputs like grass, silage maize and compound feed (R1). Compound is of major importance because it causes the
cow to produce a lot of milk. (R3, R6, R8, R9). In case the farmer will stops feeding these chunks, the milk
production will decrease immediately. This is because the cow ends up in a negative energy balance. (R6, R8,
R10).
▪ Example: R9 uses +/- 3230 kg compound feed per cow per year.
Nature-inclusive
Nature-inclusive farmers have a ration that mainly consists of herb-rich grasses. Silage maize and compound feed
are preferably reduced as much as possible because the farmers strive to feed rumen-oriented (see figure 9).
This allows the cow to work less hard than in the conventional system and it also reduces external input. (R1, R2,
R10). Some farmers supplement the grass ration with self-grown grains, oats, barley or rye. These are also
products a cow can digest with its rumen; in contrast with silage maize which is digested by the intestine (R1).
▪ Example: R10 uses +/- 1200 kg compound feed per cow per year.
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Figure 9: The Intestine and rumen of a cow (Carr, 2005).

Type of grassland
Conventional
Conventional is often characterized by a monoculture of English ryegrass. This type of grass grows well with the
use of artificial fertilizer and thereby results high yields. In addition to the English rye, there also appears to be
some upcoming interest in the use of grass-clover (R3, R6, R8, R9). This mixture is already widely been used
among organic farms since the clover is able to bind nitrogen out of the air. This is advantageous when no
fertilizer is reduced (R5).
In addition to experimenting with grass-clover, some conventional farmers also appear to decide on sowing a
small piece of herb-rich grassland. They do this to investigate what the effects are and to know how it works (R3,
R8, R9). However, sowing all the land herb-rich is not very interesting within conventional farming since this
would stop them in using fertilizer. This seems to be a step too far because it will result in less yields (R7).
"We are a conventional company, but we are not afraid to sow a little piece of herb-rich grassland" (R8).
Nature-inclusive
Nature-inclusive is characterized by a polyculture of productive herb-rich grassland. To think of herbs like:
clovers, plantain, yarrow, chicory, wild carrot, dandelions, kentucky bluegrass, cocksfoot, etc. The create a
diverse and mineral-rich grassland. The variety of plant roots: complement each other, break the soil and capture
more organic matter (also within the deep layers) (R10, R2). Chicory, for example, makes long taproots thereby
strengthening the grassland (R7). In addition to these functions, a polyculture is also less susceptible to diseases,
pests, droughts and wetness (R4, R10).
Whether the herbs will grow well depends on the location and grazing system. If the cows graze on
grasslands with relative short grasses (and thus get les grass with every bite), herbs will fit which are able to grow
under circumstances in which cows walk a lot compete with cows that walk a lot (e.g. large plantain and white
clover). If the cows graze on grasslands with relative high grass, then herbs will fit that like to go up (e.g. narrow
plantain and red clover) (R1, R2). Grasses mainly grow during the spring and herbs mainly grow during the
summer. In total, this results in good yields. To prevent the herbs from disappearing quickly, a correct method is
needed (R2). For example, pesticides and fertilizer should absolutely be avoided. Pesticides will kill the herbs,
and fertilizer will stimulate the growth of grasses thereby causing the herbs to be suppressed (R1, R2, R7, R10).
Fertilizers and pesticides
Conventional
Conventional farmers are characterized by the use of artificial fertilizer. This ensures the grass to contain specific
nutritional values (crude protein content) allowing the cow to produce very efficiently. On top of this, fertilizer
ensures to suppress weeds in the grassland (R3, R9). However, for conventional farmers it also becomes more
interesting to use less fertilizer, since natural gas (which is one of the inputs for artificial fertilizer), becomes more
scarce and thus expensive. (R8, R9). Because of this, increasing preference seems to arise to use more organic
manure instead of fertilizer. (R8, R9). Crop protection is mainly used to reduce the growth of weeds. Protection
is mainly used in maize land but also in grassland for the protection of bitter dock for example. Regarding the
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grassland, it is often tried to use minimum quantities by selective application. This prevents unnecessary amounts
of pesticides on the soil and also saves costs. (R9).
Nature-inclusive
Nature inclusive is characterized by the avoidance of fertilizers and pesticides. This is because of the vision that
natural processes should allow the system to function. If the soil biology functions properly, the amount and
variety of bacteria, fungi, worms and other soil life will increase. These soil organisms can digest organic
substances thereby releasing nitrogen and phosphate which the grass in turn is able to absorb. Since the soil
regulates itself, the addition of fertilizers and pesticides are not needed. Moreover, the use of these inputs have
a negative effect on herb-rich grassland. Crop protection will kill the herbs and fertilizer will cause nitrogen-loving
grasses to dominate (R4, R1, R10, R7).
Grazing
Conventional
The conventional farmers strive to reach at least 120 grazing days with at least 6 hours a day, from spring to
autumn. This is the minimum in order to use the label of ‘Meadow Milk’. Generally the cows graze during the
days and are at the stabled at night. By keeping the cows indoors, the farmers are able to feed their cattle more
accurately thereby increasing yields. (R6, R8, R9).
▪ Example: R6 let is dairy cattle graze for 120 days, 6 hours a day (R6).
Nature-inclusive
Nature-inclusive is characterized by a lot of grazing. The cows are preferred to graze both day and night for main
part of the year and only a small part of the year only during the day. In this way, the cows are able to do a lot of
harvesting and fertilizing by themselves. Because of this, the farmer has less work to do for mowing, fertilizing
and feeding. This saves both time and costs (e.g. diesel) (R7, R10). In addition, grazing prevents soil compaction
and adds CO2 to the soil. This allows to capture more organic matter in the soil. Since grazing plays a major role
within the nature-inclusive system, the farmer has to pay close attention to the grazing method. For example, a
farmer can opt for strip-grazing with back wire. This method enables grasses to grow for a longer time thereby
causing the cow to get a lot of grass with one bite (R10). Another example is kurzrasen: this in contrast allows a
cow to get very little grass with one bite, causing it to walk relative intensively (R1).
▪ Example: R10 let his dairy cattle graze for 200 days completely and 100 days partially (R10).
"At two o'clock the cows will go outside again (15 December, 2021). Five years ago, I wouldn't have dared to
think that the land would be changed so much that the cows are able to graze on it now" (R10).
Animal manure
Conventional
Conventional is characterized by large amounts of liquid manure (slurry) being applied to the land using sod
fertilization (0-5 cm). Farmers often participate in the so-called ‘derogation scheme’, which gives them
permission to use more slurry (R3, R6, R8, R9). The manure generally contains several kinds of substances as a
result of the use of the use of external inputs. To think of: fly repellents, antibiotics, cleaning agents, etc. (R10).
In addition to this slurry, most famers do have a small amount of solid manure with straw out of the calve stables.
▪ Example: R8 uses 250 kg of nitrogen from slurry.
Nature-inclusive
Nature-inclusive generally use a relatively small amount of slurry, or eventually solid manure with straw. Usually
the biological standard is used which sets a limit on 170 kg of nitrogen from animal manure. The quality of the
manure is ensured by qualitative feed (low protein) and by preventing unnecessary substances from entering the
manure(pit). To think of: antibiotics, deworming agents, bacteria-inhibiting agents, etc. After all, what goes into
the process will also be result in output on the other side. Going back to a natural manure composition allows
create a ‘normal slurry' without all kinds of residues. (R1, R7, R10). In addition to this focus on qualitative manure,
the process in which the substance is applied to the land is also having specific attention. In order to not disrupt
the natural processes taking place in the soil, sod fertilization is being avoided by some farmers. Instead, the
nature-inclusive farmers make use of drag hose fertilization or a manure spreader. (R1, R2, R5). Preferably the
manure is used above ground because this prevents the farmer to cut the soil thereby negatively affecting its
functioning. Moreover the farmers will be very careful in deciding whether he will drive or not drive on his land.
In case the soil biology starts to work very well, the amount of air and roots within the soil will increase making
it more sensitive to being pressed by machines. (R1).
▪ Example: R10 only uses solid manure.
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Grassland, arable land and tillage.
Conventional
Conventional is mainly characterized by at least 80% grassland. This is the minimum to meet the conditions for
the derogation scheme. Besides this grassland, the farmers mainly grow silage maize or buy it from another farm.
Sometimes it is chosen to rotate the growth of grass and maize in order to get higher productions. For the
cultivation of silage maize, farmers are mainly used to make use of reversing tillage (ploughing) up to 20-25 cm.
This is meant to prevent weed pressure and stimulate the production. (R3, R5, R6). Sometimes conventional
farmers choose to make use of non-inverting (not ploughing). This is applied to prevent the soil from losing
organic matter and thereby becoming sensitive to desiccation. Moreover, it saves quite some time. On the other
hand, it increases the amount of weed. However, this could be reduces with the use of pesticides.(R8, R9).
Nature-inclusive
Nature-inclusive systems generally have a high percentage of grassland in order to stimulate the organic matter
of the soil.
This might be supplemented with the cultivation of crops (which could be digested by the rumen of the cow). To
think of old types of grain varieties like oats, barley and rye. Silage maize is preferably avoided since this lowers
the biodiversity (R1, R2, R10). With regard to the cultivation of crops, the use of intercropping (e.g. mixed crops)
is interesting for farmers. A mixture of wheat and field beans for example are able to enhance the biodiversity
and make a more optimal use of nutrients (R7).
For the cultivation of the crops nature-inclusive farmers prefer to make use of is non-reversing tillage: no
ploughing. This ensures that the soil is disturbed as little as possible. In this way, the amount of organic matter
increases, the water intake improves and the soil becomes less sensitive to drought. (R1, R7, R10).
Disease control
Conventional
Conventional farmers are generally used to make use of antibiotics. If a cow is sick, the veterinarian treats the
cow in general. No treatment is considered as ethically irresponsible (after all, if a human being is sick, he/she
also wants to get medication is the opinion). Since the cows have to work pretty hard in the conventional system,
the cows seem to be more sensitive to diseases such as udder infections (R1). However, the farmers try to keep
the use of antibiotics low. For example by deciding to not dry the cows structurally anymore (which is still quite
common among conventional farming) or by reducing the use of preventive antibiotics. (R3, R8, R9). In addition
to the use of antibiotics, the use of deworming agents is also quite popular. Farmers use these for solving the
problems of worms among young cattle. It should be noted that among organic farmers both antibiotics and
deworming agents are also been used. However, these farmers are limited in their use since they have to meet
certain values (R1, VR5).
"In the end, I think you should treat an animal being sick” (R8).
Nature-inclusive
Nature inclusive is characterized by a very minimal use or no use of antibiotics (to think of: preventive antibiotics,
dry-off antibiotics, deworming agents, etc.). This is because the use is having enormous consequences for manure
quality and soil life: the amount of dung beetles and worms decrease which is bad for the soil conditions. (R1,
R2, R4, R7, R10). Within the nature-inclusive system, farmers try to prevent animals from getting sick by using
herb-rich grasslands. Due to the amount of minerals that the herbs contain, cows get a better resistance through
which diseases are prevented. Secondly, diseases are prevented by stopping the use of intestine-oriented
feeding, and instead use rumen-oriented feeding. Intestine-oriented food affects the liver causing the cows to
get inflammations more easily. By feeding rumen-oriented the cow will keep a well-functioning clean liver
preventing inflammation. In case a cow becomes ill, homeopathic remedies allow the cow to be treated on a
natural basis. Uddermintzalf, could be used against udder inflammation for example (R1, R2). Finally, the role of
hors is also pointed out as a important aspect for health: all kinds of metabolisms would take place in it. This is
the reason that some farmers do not remove the horns from a cow (R1).
"The deciding factor for me to work like this, just goes back about 16-17 years. I had to treat 20-25% of the
animals annually. You used it almost every week, which is pretty normal. And I just wanted to go to zero. No
more antibiotics. [...] The cows are no longer sick. I have virtually no sickness anymore. [...] The veterinarian just
doesn't come here anymore. Only for the control" (R1).
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Management measures for: landscape elements, ditches, plot edges and birds.
Conventional
Conventional is characterized by nature management in which the production level is influenced as little as
possible. Ecological management often receives less attention because it may result in cost of time, money and
lower revenues. With regard to the management of landscape elements, hedgerows or pieces of forest are
mainly been preserved. However, less attention is put on strengthening these elements or on its role within the
ecosystem. (R3, R5, R6, R8, R9). With regard to ditch management, the sides of the ditch are often completely
mowed. The ditch itself is also completely cleaned out. This allows the water to flow away and also gives the
opportunity to get an optimal production off the land. (R5, R6, R8, R9). Fertilization is taken into account with
regard to the ditches sometimes. For example, by not fertilizing the ditch edges. The field edges often consist of
grass or another crop because the use of the edges provides an optimal production of the parcel. Sometimes a
piece of flowery border is sown: this increases the biodiversity, but is also positievely strenghtens the reputation
of a farm. (R3, R8).
With regard to bird management, sufficient shelter for swallows and owls is often provided (R3, R8, R9).
In addition, farmers pay attention to meadow birds by mowing around marked nests on their land. (R3, R5, R6,
R8, R9). However, great frustration exist about the predation pressure of foxes, hares, buzzards, ravens, crows,
birds of prey and storks. These animals rob the nests of meadow bird causing a decline of the meadow bird
population. However, the farmers experience to have very limited possibilities to prevent this predation. (R3, R6,
R8).
Nature-inclusive
Nature-inclusive is characterized by nature management in which the characteristic natural elements of the
region are preserved and brought back into the landscape. This is to strengthen the ecosystem and biodiversity.
On top of it they serve several functions like: shade for the cattle, shelter for birds, bees and other insects, food
for the birds, etc. Therefore these elements are verry essential to preserve according to the nature-inclusive
vision. Example of important landscape elements are: hedgerows, willows, ash, hawthorns, oaks, forest, etc. The
nature itself will show which vegetation the conditions are right for (R1, R2, R4, R7, R10). In order to properly
understand and strengthen the ecology, some farmers seek cooperation with an ecologist (R7, R10).
Ditch management is characterized by ecological management in which the ditch and its sidewalls are
not completely cleaned out respectively mowed. This prevents the loss of important biodiversity of the flora and
fauna. By seeking a right balance between mowing, cleaning and leaving some parts, the biodiversity can be
strengthened. For example, reed collars may be left standing in order to enhance the living environment for
birds. In addition to ecological ditch management, the biodiversity is also often reinforced by having a threemeter unfertilized zone next to the ditch. This prevents leaching and thereby improves the maintenance of
species within the water. (R2, R4, R7, R10). The edges of the plot also contribute to biodiversity through the
presence of a polyculture of grasses. Flowery edges are not specifically sown because the herb-rich grassland
already provides significant biodiversity (including flowers such as chicory). In case also some crops are grown,
the use of flowery edges is sometimes used as a functional addition regarding biodiversity (R1, R7).
“There is almost a restorative ecological system in this place" (R10)
With regard to bird management, the role of birds is also taken into account within the functioning of
the ecosystem of the environment. However, aforementioned problem of predation also appears to be a
challenge within the nature-inclusive system. Farmers would find it useful to get more insight on how to prevent
the predation since the natural system seems to be more and more out of balance: where previously one crow
was chased by a group of twenty lapwings, this is now experienced to be the other way around. In addition, it is
striking that meadow birds are sometimes spotted even earlier on maize parcels then on grasslands. (R4, R7,
R10). Despite the fact that meadow birds are difficult to get back, farm birds such as owls and swallows are often
stimulated by the provision of sufficient shelter. In addition, birds are attracted by the presence of reed collars,
hedgerows and berry bushes. This offers both shelter and food supply. (R1, R7, R10).
"We have a large colony of rooks, chewing. They are now using the wooded bank since a few years. The colony
is getting bigger and they play an important role within the in business operation. This is because they pull the
dung heap apart in their search for dung beetles. That's very nice. We don't need a chain harrow. The digestion
is faster when they pull it apart. So that's a very nice form of working together with nature" (R1).
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5. The decision-making of conventional and nature-inclusive farmers
regarding nature-inclusive dairy farming.
The chapter consists of four parts. In the first two parts, the decision-making factors of the farmer himself are
successively discussed: his motivation and possibilities. In the third and fourth part, factors are discussed that
influence the farmer from the outside: legitimation and demand. Each of the four components focuses first on
the respondents having nature-inclusive characteristics followed by the respondents having common
characteristics. When talking about 'the(se) farmers' or 'interviewees', this refers to the group that is being
highlighted in that part of the text. If the other group is giving a consideration about this group, it will be
mentioned in the text.
It should be noticed that respondent R5 was really in the middle of the two groups. This farmer is
assigned to the conventional groups because he just meets the requirements or organic. However, because this
farmer has certain characteristics of nature-inclusive (by being organic), he is sometimes being referred in the
nature-inclusive group.

5.1 Motivation
Nature-inclusive
Personal interest
Many of the farmers being interviewed, experience the adoption of nature-inclusive measures as a personal
affinity. It is, they say, a personal interest and motivation arising from a hobby for the profession. (R1, R2, R7,
R9)
"It's not just a business model, but it's also something I'm practicing in my personal life. So I am also eating
organic food myself. [..] I believe very strongly in this and I will never let go of that" (R1).
Almost all interviewees believe that the use of a natural system is very important within farming. The intrinsic
motivation stimulates their drive and perseverance for this way of farming. Because of this, an interest arises to
experiment with nature-inclusive measures, which in turn also gives satisfaction in their work. (R1, R7, R10). For
example, R10 says that his intrinsic motivation started him to work in biodiversity regardless of whether he would
receive compensation for it (R10). Some of the conventional farmers consider nature-inclusive farmers often as
(wayward) idealist because of their drive and different mentality. Within the developments of agriculture there
will always be people in the forefront and people who are lagging behind, also for nature-inclusive agriculture.
The pioneers start from a certain idealism and play an exemplary role for a group of fast followers, they state
(R8, R9).
Affinity and responsibility for nature
Affinity with nature, motivates the farmers to apply nature-inclusive measures. They see opportunities for
reinforcing both agriculture and nature by combining these two. On top of that they have a believe that the
adoption of nature-inclusive measures is better for nature. (R1, R7). The idea about stewardship can also be a
motivation to take responsibly for nature (R3). Organic Farmer R4, explains that taking nature-inclusive measures
is linked to their attitude:
"I think they are a bit different than the average farmer. They have stronger feeling for nature, but also with
animal welfare" (R4).
Most farmers do have an affinity for nature, otherwise they would be more like a manager (R7). However, some
farmers have a stronger feeling for taking sustainable responsibility. For example, conventional farmer R6 tells
about a farmer which told him the following:
"I feel guilty when using pesticides on my land” (R6).
Organic farming is mentioned by a number of farmers as a first important step in which they learned to work in
a more nature-inclusive way. Organic farming leads a farmer to be more concerned with his soil and the
farmers experience it to be nice to become more dependent on natural processes. (R5, R10). However, it
appears to differ among farmers whether they make this choice purely out of idealism or not. Organic farmer
R5 for example, indicates that his switch to organic farming was initially purely for financial reasons and not
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because of idealism (R5) whereas organic farmer R4 in contrast, experienced his switch to organic farming as a
real responsible step. However, it should be realized that a nature-inclusive system contains some next steps
compared to organic agriculture. Although organic farming is already taking first steps regarding biodiversity
and sustainability, still some differences exist. (R1, R4). Within organic agriculture there are still quite some
substances permitted (e.g. deworming agents, fly control agents) which have a negative effect on soil life. For
this reason a lot of organic farmers have very little dung beetles on their land, R1 states.
" I think we are responsible for the climate, for nature. And this is just better than regular"(R4).
"I see organic as an important step, but the next steps (of nature-inclusive) are much bigger than organic" (R1).
Ambition: less input
Many nature-inclusive farmers appear to be fed up with the use of external input. Artificial solutions are devised
for everything, they have come to experience. Over time, a system is been formed, in which all kinds of inputs
need to be put in the system in order to yield as much as possible. The farmers want to get rid of this: they are
tired of buying all kinds of inputs. Moreover, they do not want to be led by the idea that one should constantly
grow. They prefer to opt for a somewhat smaller business operation which could be managed alone and
without/minimal input. (R1,R7,R10).
"At a certain point, it just became the norm that you make unlimitedly use of inputs" (R2).
"I did everything. Dipping (disinfection of teats) before milking, after milking; otherwise the cows got sick. [...] It
was also, for example, the fertilization: and then this had to be added and then that had to be added. And I did
everything, but I didn't gain much more profit. I just got more work and waiting times. I was done with that. [...]
Halfway through, I felt like: I don't want to be a farmer like this anymore." [...] I want to move towards a
system in which we still produce food in a good, right way. Which is improving the environmental quality" (R10).
R1 specifically explains that he was fed up with the amount of udder inflammation among his cattle. Every year
about 20-25% of his cattle had to be treated. Despite help of the veterinarian, he could not reduce the use of
antibiotic. However, R1 actually did not want to use antibiotics anymore. He began to realize that his (former)
conventional system would not achieve this objective. Therefore he decided to change the entire 'technical'
system toward a 'natural system' in which inputs are not used in an unlimited way anymore (R1).
"Goal is to function with a minimum of inputs " (R2).
Pleasure in experimenting
Many of the interviewees see working on nature-inclusive measures as an opportunity to move forward. If you
don't experiment, you won't get any further, so you better do something, is stated by them. This means that
farmers will experiment in order to see what the result is. They are exploring how the system could function in a
better way. To get these improvements, farmers try to discover new insights on their own farm. The main
challenge is to explore a system which is able to function with minimal inputs. Experiments are also been seen
as a quest by the farmers. For example, it can be a search to find a robust cow breed which is able to make milk
out of grass (so without inputs like compound feed or silage maize). It may take some effort of the farmers to
find answers, but this also makes it nice for them; especially when new things are discovered (R1, R2, R10).
"I actually saw that you could have quite good yields without the use of artificial fertilizer. And that made me
decide to continue with it" (R10.)
Nature-inclusive farmers are courageous to face challenges, is noted by both conventional and organic farmers
(VR5, R9). "Where there is a will, there is a way," says R4 about this mentality (R4). Some of the nature-inclusive
farmers explain that experimenting is exiting for some farmers. However, some are not afraid at all (R1, R10).
For example, R10 says he is not afraid because he could easily do it in a different way tomorrow (R10).
Producing in a small market and financial interest
It motivates quite some of the interviewees to deliver their products within a smaller market. This niche market
enables to respond to a changing society and a good milk price is being received. Moreover, people know each
other better and more appreciation is being received. (R1, R7, R10). Organic farmer VR5 specifically indicates
that the organic hallmark is giving lots of consumers the impression that a farmer is doing well. Today, the
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hallmark is quite well known since it has been used in the market for a relatively long time (compared to, for
example, Planet Proof) (VR5).
According to the conventional farmers, the organic and nature-inclusive farmers have an interest in
distinguishing themselves from the other farmers. They expect that this type of farmers mainly make their choice
to produce in small markets because of the financial benefits. Especially with regard to the organic hallmark, this
image prevails among the conventional farmers. (R6, R8, R9). According to R8, some organic farmers are mainly
driven by their financial interest and not by idealism for nature. Organic farmer R5 acknowledges this motivation:
his switched towards organic farming was purely because of financial reasons, the added value that this higher
milk prices would give to his soil (R5).
"They often want something else on the market. So either that they are organic, or for example the Wadden
milk, the Godwit milk or something like that. Because of this, they see a business model positioning themselves
in a niche market" (R9).
"There are also people who purely reason out of economics. […] These people just calculate and therefore
switch to organic. know a few of them. They seek to find the exact edges of what still meets the conditions of
the organic requirements. These people are not idealists, they are exactly on the edge of it (R8)"
Conventional
Already done a lot for nature and irritation about lack of social appreciation.
Implement nature inclusive measures?
"I don't think we support that, but we do have attention for nature". [...] I think that we, as conventional
farmers in general, have the idea: we have already given a lot, we fertilize neatly and we do not harass nature.
We are good for nature and not polluting. So, we don’t feel that we should do more" (R6).
Many of the interviewees do not feel that they are farming in a ‘wrong’ way. They have less recognition for the
usefulness of nature-inclusive agriculture: the idea prevails that quite a lot has already been done for nature.
Farmers already experience that they are doing quite well: they work sufficiently neatly. Nowadays, for example,
less input is already been used on farms such as fertilizer (which needs quite some natural gas for its production).
Also inputs such as pesticides are no problem to them because it is functional, breaks down quickly and is already
used quite limited compared to other sectors. (R3, R6, R8, R9). In addition R8, points out to the collaboration of
farmers with nature organizations like Staatsbosbeheer. According to him such organizations do seek
theoretically cooperation with the farmers, but in practice it goes one way. Such negative experiences also cause
farmers to have less motivation to work on nature-inclusive practices (R8).
According to some nature-inclusive farmers, a group of conventional farmers dislikes the ideas about
nature-inclusive agriculture at all. They are not convinced of the concept and have no feeling with the whole
idea. They even may feel a kind of antipathy. These farmers follow the developments at a distance and may
probably become interested in the future (R2, R7). Until that time, they may perceive biodiversity as a kind of
‘must’ some nature-inclusive farmers think. There may be weathering resulting from a mass psychology that the
government would be against them. This is also reinforced by the way farmers are sometimes presented in news
items. (R4, R10). Conventional farmer R9 for example experiences that the agricultural sector is portrayed quite
negatively within the news. On top of that, it seems to suggest that two groups of farmers exist within society:
those who are sustainable and those who are not. That is a pity, because the farmers experience that they need
each other to get new insights and to get increasing awareness for sustainability, R9 states.
No convincing data.
Many of the conventional farmers indicate that a lack of convincing data influences them in not taking natureinclusive measures. This causes them to have no direct awareness that nature-inclusive practices are necessarily
good for nature. The farmers like to have convincing evidence about the added value of the measures before
adopting them. (R3, R6, R8). Conventional farmers are for example quite skeptical about the effect of
homeopathic remedies (R6, R8). R8 argues that research into these substances is insufficient. He would like to
see Dutch tests with corresponding results, because representatives do mainly use studies from abroad. He
doubts whether Dutch circumstances would have the same results (R8). On the other site, nature-inclusive
farmer R2 comments on the 'will' to absorb knowledge. According to him, some farmers are just not interested
in delving into knowledge about nature-inclusive measures (R2).
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"There are preparations to tackle mastitis on a natural basis as well. We are often very skeptical about that"
(R6).
"That is also indicative for the position we have at the moment. There are a lot of things we don’t know. This
makes us rely on oneliners like ‘slurry is poison’. [...] There is quite a lot of knowledge we don’t have and the
information is not easily available. I do think that is a pity sometimes" (R3).
Conservative/ risk-averse
The interviewed conventional farmers state that they prefer to have certain amount of certainty. They have a
more risk-averse attitude which results them to be less interested to experiment with nature-inclusive measures.
(R6, R8). For example, R10 tells about a conventional neighbor of fifty-five years who has three hundred cows.
Everything is arranged at the farm, the company is running, and so there is no motivation for the neighbor to do
it differently (R10). In addition, a farmer will also take his successor into account: it may vary whether a successor
is interested in a farm functioning with nature-inclusive measures (R6, R9).
A number of organic and nature-inclusive farmers think that the lack of motivation among
conventional farmers to take nature-inclusive measures, is because of satisfaction with the conventional
system and the corresponding way of working. The system in which quite some external inputs are being used
is preferred by them. Because of this, the system is kept as it is, and the farmers stick somewhat conservatively
to 'the old standard'. 'The old' is cherished and there may be a bit of fear about 'the new': fear of the unknown.
This is because of questions like: 'Do you earn enough? Is it possible?'. (R4, R5, R10).
"A farmer has a certain way of working, possessing everything for that, and then everything has to be changed"
(R3).
Ambition: high productions.
Many of the interviewees indicate that a high (optimized) and efficient production is of main importance for
them: land must be used as optimal as possible and cows should produce very efficiently. More production
means more revenues for them. (R3, R6, R9). Because the developments in the regulations are often uncertain,
farmers end up with their own intuition:
"What do you want? A lot of farmers are actually aiming at one thing: producing as much milk as possible or
earn as much as possible. […] The way in which these targets are of secondary importance" (R3).
“The business model is based on gaining money by making the maximum amount of milk” (R9).
Nature-inclusive farmer R10, explains from his former experience as conventional farmer, that these high
productions are also often stimulated by mutual competition: farmers like to have the reputation of a 'good
farmer' by having high milk productions. As a student, R10 also liked to have a large farm with high productions.
However, if a farmers prefers high productions, nature-inclusive business is not very appropriate because this
results generally in lower productions, R10 says. With regard to this, some of the conventional farmers point out
to the disadvantages of lower milk productions and grass yields (as a result of herb-rich grassland and no use of
artificial fertilizer). If a farmer should deal with little land, it is preferred to use it as optimal as possible;
experiments with nature-inclusive measures are not very interesting in this sense. Investments made on the farm
should generalize a clear return in such a case, the conventional farmers state. (R6, R8). According to organic
farmer R5, many farmers think that nature-inclusive measures are not feasible at all: it would result in too much
loss of yield and is also time consuming. He also tells about a conversation with his conventional neighbor about
organic farming:
"A farmer nearby our farm, is even younger than me, he is not interested in organic farming at all. ‘Because as
an organic farmer it is not possible to use artificial fertilizer, medication, lots of manure and so on’. (R5).
Finding satisfaction in a tightly regulated company.
A number of the interviewees appears to have a tightly and neatly organized farming system. They are having a
mentality in which it is satisfaction is found within a controlled system. A switch to nature-inclusive practices
seems less attractive since this should require to give the system more out of your hands. What that will look like
is quickly associated with organic farms where, for example, more weed pressure is detected. (R6, R9). R6
indicates that he has thought about a switch to organic because he had enough land for it. However, he thought
to have no satisfaction with the system and therefore didn't made a switch.
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"We are a bit like 'it should all be a bit tightly arranged'. When I visit some organic farms nowadays, I think
'what a mess it is here', you know. And that also applies to the grassland. But that's also a mental thing you
know: ‘Yes, that's how it should be'. And not too many dandelions and stuff. [...] When I drive along the road
and I see a couple of cows of a farmer who feeds organically, they don't look as good as mine. Then I think:
‘quite poor everything’ (R6).
Preference for a low cost price
Conventional farmers are highly motivated to have a low cost price. Because of this, they are not very interested
to experiment with nature-inclusive measures. The idea prevails that nature-inclusive business operations are by
definition cost-increasing and it is doubtful whether it will also increase the yield. The use of this system is
therefore considered as risky. (R3, R9). Also the willingness of potential customers to pay a bit extra is
questionable factor, R6 indicates. According to him, the average Dutch person would not be willing to pay much
more in the supermarket. In addition, the customer would not be very concerned about whether a farmer is
conventional or not (R6).
"I'm just focused on a low cost price. That’s interesting for me, because that is what makes profit". [...] I
consider everything with a business point of view and then a lot of things are not possible (R9).

5.2 Abilitiy
Nature-inclusive
Sideline activities
Many of the nature-inclusive interviewees appear to have a secondary activity on the farm giving them more
financial opportunities. This are activities like: milk sales with a milk tap, sales of dairy products (e.g. cheese),
rental of group accommodations or bed & breakfast, care and educational activities, a second cattle branch.
There may also be a working partner. (R1, R2, R4, R7). R10 is the only respondent who indicates that he has no
extra activities. He thinks this would be unnecessary (R10). According to some of the conventional farmers this
would only be possible in case a farmer own a lot of land. Most of the farmers do have sideline activities, they
think. These add an extra revenue model to the farm, thereby giving some extra financial possibilities. (R3, R6).
"We started with a milk tap on our farm, five years ago, as a side activity. And that helped us continuing our
business" (R7)."
Added value from quality
Some of the interviewees indicate that they mainly focus on the quality of production and less on the quantity
of production which is about 'growth' and 'more'. They make an attempt to create added value with their
qualitative production resulting in taste quality. This ensures the farmers to ask a higher price for their product.
For example, the use of herb-rich grassland results in more minerals and trace elements in the grass feed. This
improves milk quality. (R1, R7). Related to this quality principle, R1 explains that he is having a raw milk
production and also sells homemade cheese. Because the fourfold milk price he is receiving by his customers, his
nature-inclusive measures work out well. However, in case the natural processes won’t be followed anymore,
the taste will decrease immediately. Therefore it is of main importance to be very consistent within a natureinclusive system. This is the only way to get 'one and one is three', R1 explains (R1).
The nature-inclusive farmers who are not processing the milk by themselves, appear to deliver their milk
to relatively small dairy factories where they are paid quite well (e.g. Eko-Holland or the Graafstroom) (R7, R10).
In general, the nature-inclusive farmers often decide to produce under the organic label because it contains
principles which most nature-inclusive farmers also adopt (R1, R4, R10). The organic quality mark is attractive to
many farmers because this provides considerable added value. Some organic farmers also state that they
experience to earn more related to a conventional production. (R4, VR5). However, the two-year transition
period (in which the usual milk price is still received) is a point of attention. Related to this, some of the farmers
experienced (accidentally) advantages: a high conventional milk price, an already temporarily increased milk
price from the dairy factory or free organic feed from Staatsbosbeheer (R4, VR5, R10).
"For organic milk, we get 12 extra cents per liter. This shows its financial feasability" (R4).
Lower costs
In addition to receiving an added value for the produced quality of milk, the nature-inclusive farmers also
experience added value by reducing the costs of external inputs. By allowing the soil to function naturally (instead
of artificial), costs of fertilizers and pesticides can be reduced. Costs on compound feed and antibiotics can be
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reduced by increasing the amount of grazing in herb-rich grasslands. The trick is to spend money very carefully.
Frequently grazing of the cows is an important basic principle for the nature-inclusive farmers. (R1, R2, R7, R10).
"Everything that the cow is doing - harvesting, fertilizing - we are not able to do that better as a farmer. This
results in less cost" (R10).
Conventional farmers often find it quite hard to believe that a natural system is rewarding, R10 says. He refers
to an excursion at the biologically dynamic 'Grazing Farm Deinum' 2 which he visited as a former conventional
farmer in the past. The farmer told the participants about his income and R10 and the others started to calculate
whether his story was really the truth. They concluded it was. Now that R10 is also having a nature-inclusive
system by himself, he tries to show conventional farmers that a nature-inclusive system is rewarding. To this end,
he makes use of the results of an economic analysis in which business economic results of nature-inclusive and
conventional farms are compared (see De Natuurverdubbelaars, 2021).
Possibilities
To determine the possibilities for nature-inclusive farming system, farmers should take their position and
environment in consideration, many of the interviewees indicate. So, how can the qualities and the location be
strengthened? It may vary per region and farmer how much land is available, for example. (R2, R7, R10). A large
house plot has advantages related to grazing or a large piece of nature management has advantages for the
ration, R10 says from his own experience. A number of the conventional farmers also point out to the influence
of advantageous circumstances and chances. For example, the location of the company determines the clientele
and market: if a farm is located in an environment where sustainability receives a lot of attention, then this
increases the opportunities for nature-inclusive farming. (R3, R9).
Because the possibilities and opportunities may greatly differ among farmers, the story of R7 will be
highlighted as an example. The starting position of R7 was a farm with little land which in addition is wedged
between two cities. Because of this, R7 was not able to scale-up. Besides that, the municipality was having plans
to create a green buffer strip. This would mean that the terrain owned by R7 would change into nature and water
storage. R7 did not agree with this plan because he saw opportunities for a nature-inclusive farming system in
which nature and agriculture could reinforce each other (R7).
"How to fit my company with elements in such a way that it will strengthen both the residential area and the
nature surrounding it?" (R7).
R7 spend around six years to make an own plan which is successfully adopted. At the location of R7, excellent
opportunities exist to strengthen the value of the ditch sides in particular. In addition, the nearby residential area
would be an interesting opportunity for the market of nature-inclusively produced milk: people increasingly want
to know where their food comes from and also how it is produced. With its already present milk tap at home,
this can be well taken advantage of. On top of that, the plan of R7 contained the creation of a so-called 'milk tap
path' improving the accessibility of the district towards R7 his little dairy store (or ‘urban farm’ as it is seen by
the municipality). At last, a crossing place would be realized for the cows improving the abilities for grazing (R7).
Sufficient land and house plot
Within a nature-inclusive business, the amount of ground should match to the number of cows, state many of
the farmers. This implies that enough space is available for the cows to graze and to leave manure. If any space
left, it may be possible to grow your own roughage. Because nature-inclusive farmers consider the relationship
between the amount of livestock and land important, most automatically meet the grazing condition of organic:
a maximum of six cows per hectare. (R1, R7, R10). R10 explains that he was able to produce organically because
his motivation for a natural system had already started him to keep fewer cows: although he actually build a the
barn meant for 150 cows, he chose to keep about 100 after the construction. Because of this he got the
opportunity to become organic. Instead he had made the choice to keep the amount of cows his barn was meant
for, the house plot would have been too small for organic farming (R10). In addition to owning sufficient land
and house plot, some nature-inclusive farmers appear to manage a piece of a nature reserve which is certified
as organic feed. In this way, nature and agriculture are able to reinforce each other, experience the farmers. (R4,
R7, R10).

2

For more information about grazing farm Deinum see: http://www.graasboerderij.nl/.
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Several of the conventional farmers state that the a switch towards nature-inclusive practices often relates to a
historical luxury position. For example, farmers own a large house plot because of inheritance, have been able
to manage a large piece of nature reserve under advantageous conditions, etc. In such cases, it is way more easy
to make a decision for adopting nature inclusive-measures, they say. (R3, R6, R9). R9 explains about an organic
farmer in his area who was able to switch because he is owning quite some land on which he is also able to grow
his own roughage. However, in case he would not have so much land, it would not financially attractive for the
farmer, R8 states (R8).
Financial opportunities
Quite some nature-inclusive farmers kept financial opportunities in order to avoid being completely attached to
the bank. If a farmer is financed by the bank to a high degree, the farmer will become under supervision. In this
situation a farmer will have actually no choices anymore. By preventing this situation, the farmers create room
to make their own choices, they state. (R1, R2, R10). R10 is a clear example of this: this farmers invested in a barn
for 150 cows, however was still able to keep 100 since he left financial possibilities (R10).
"I always kept financial control. I did invest, however, I kept sufficient free investment capital" (R10).
In addition to this, it results that sometimes situations occur in which farmers deliberately avoid interference of
the bank during a switch toward another system. A farmer switches unnoticed and will bring it like a
announcement to the bank (R1, R10). Banks like to see a system with a lot of cash flow. However, a natureinclusive system has a low cashflow since less goes in and less comes out, R10 explains.
Knowledge
In order to apply nature-inclusive measures, sufficient knowledge and experience is needed, argue natureinclusive farmers. A perseverance and passionate attitude is needed to explore nature-inclusive agriculture. How
does it work to make use of less external inputs? Or, what is the effect of herb-rich grassland? These are examples
of questions a farmer should explore. Also because the farmers may not have been taught this at school in the
past. By talking to the right people and sharing knowledge, the nature-inclusive farmers have been able to apply
nature-inclusive measures on their farm. A major basic insight to them is the experience that a nature-inclusive
system becomes most successful when all system aspects are taken into account: changes should be made on
different aspects within the system since everything is interconnected.
In order to start with nature-inclusive practices, the availability of the right network is of great
importance, indicate many of the farmers. Farmers should look for examples of people who give the right
inspiration: people who make you think and who can teach you how to farm in an autonomous and independent
(selfish) way. In case a farmer does not connect with such people, he will be dependent on his existing network.
For this reason, the nature-inclusive farmers are all quite actively involved in networks related to nature-inclusive
agriculture. Within Gelderland, the Achterhoek, Overijssel and Drenthe for example, several activities are being
organized in which farmers collaborate on studying nature-inclusive agriculture. To think of: study groups, living
labs, courses, collectives, cooperatives, associations, foundations, workshops, open days, etc. It is striking that
most are involved in multiple activities. (R1, R2, R7, R10). R10 is for example part of a study group, living lab,
board and association which are all linked to nature-inclusive agriculture (R10). Study groups are an important
part for farmers in bringing them together with other frontrunners in the field of nature-inclusive agriculture.
These groups are relatively small because the number of nature-inclusive farmers is still quite limited. Within the
groups farmers stimulate each other and exchange knowledge. They participate together in excursions, explore
together in joint research, etc. (R1, R2, R7, R10). R1 and R7 for example, take part in a study group doing research
on nature-inclusive dairy farming on sandy soils. At the province's expense, this study group is able to measure
the entire cycle of the company. This provides data to discuss and compare (water quality, manure quality, feed,
milk, etc.). In this way, new insights are gained. In addition both respondents are involved in the project 'Boer
aan het Roer' (farmer at the helm). Within this network projects are carries out on herb-rich grassland, nonreversing tillage, bokashi, etc. By having meetings and visits to each other's company, knowledge is shared and
projects are evaluated. In this way farmers get increasing collaborations and interaction with each other. (R1,
R7).
In addition to study groups, many of the farmers take part in courses to gain new knowledge and
contacts. The courses are about: regenerative agriculture, soil, nature-farming, homeopathy, etc. Especially
knowledge about the soil becomes is key for nature-inclusive agriculture. (R4, R7, R10). R7 for example decided
to move away from reverse tillage since he got more insights into the functioning of the soil by taking part in a
the soil course (R7).
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"I followed a soil course at the municipality of Ede. It was a very nice course taught by an independent person
who knows a lot about the soil. The course included conventional farmers, organic farmers, people from the
water board and policy officers from Ede. In this way we could explore together: can we strengthen each other?
I learned a lot from that. It was very interesting!" (R7).
Some of the nature-inclusive farmers also developed a drive to share their knowledge with conventional farmers
and to be an example for them. Videos are made, business economic results are shared, excursions or meadow
walks are being organized, lectures or webinars are given and opportunities are offered to visit demo-companies.
In addition to the attention nature-inclusive farmers get by conventional farmers, attention also comes from
research institutions and universities. These ask the farmers to use them for zero-measurements, research on
manure and soil, etc. (R1, R10). Sometimes attention also comes from industry because nature-inclusive
agriculture is a possible threat to them: the system namely allow farmers function without their inputs (R1).
"You can show what is practiced on the farm, and this should stimulate other people” (R2).
"Agrifirm visited my farm a few weeks ago (R1). “With about thirty people”(guy who walked in the room). ‘Yes,
so this gives me an opportunity. I take that chance and say: 'Can you see it? This is also a way of farming.’ I
hope they won’t see it as a threat anymore" (R1).
Conventional
History of the company
Many conventional farmers experience that their business operation is strongly linked to their history.
Historically, most of them did not see economic opportunities for switching to nature-inclusive agriculture (even
if someone actually was willing to have such a system from an idealistic point of view). The farmers experienced
necessity to realize higher productions and growth/expansion of the farm. This was the only way to ensure a
financially secure future. The fact that a farmer should also take into account a (eventually) future successor,
may stimulate him to grow with the farm. By providing financial security, it can be prevented that a potential
successor says ‘no’ to the take-over. (R3, R9). R9 for example, explains to make a growth jump in his farm (from
70 to 120 cows), because there seems to be a succession unexpectedly. On top of this, growth of the farm makes
it possible to pay the successor in case he would already work some hours in advance at the farm (R9). Future
security is playing an important role with regard to the takeover in which growth is a kind of ‘survival mode’.
Only in case a farmer is having a luxury position it would be possible to take nature-inclusive measures, according
to the conventional farmers. For many (young) farmers this is not the case (R6, R8, R9).
"We had less capital, when we started running the farm. So there was just an economic necessity and also an
urge to get bigger to survive at all" (R8).
"If we hadn't grown, we wouldn't be there now, I'm convinced of that. Therefore we always invested in milk
quota over the years" (R6).
Financial opportunities
Quite some interviewees point out to the financial constraints making it difficult to make a switch to natureinclusive practices. This is because the farmers are dealing with financial obligations at the bank. In case a
farmer really wants to make big steps, a higher milk price would be needed to make it financially feasible, is
argued (R6, R8, R9).
“As dairy farmers, we generally don't have the money to change our business. At least, if there is no
compensation from the government" (R6).
A number of nature-inclusive farmers also indicates that conventional farmers often have financial to little
opportunities to make real changes. This is because many of them made big investments which caused them to
be locked-in. (R1, R2, R10). It may be the case that some farmers get stuck in such a large financing during the
take-over, that the compound feed company should join the table during the process: this party must ensure
that the necessary productions are achieved in order to meet the liquidity. (R1, R2). On the other hand, the
financial capabilities of a farmer are also determined by the priorities the farmer sets for his spending pattern,
R10 comments.
"Some farmers, if they are doing well, buy bigger tractors. Investing as much as possible" (R10).
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1) Financial liabilities due to investments in land
For most farmers, buying land is often a very expensive purchase. With increasing pressure on the land market,
land prices still continue to rise. In areas with a high demand for land, free market prices are easily around
seventy till ninety thousand euros. Agricultural lands are usually purchased and financed on the basis of certain
yield expectations which meet the interest and repayment of the mortgage. For this reason, the land cannot
simply be used extensively if there is no compensation, the farmers argue. The farmers exactly calculate how
much should be produced in order to keep their land profitable enough. In case very little land is available to a
farmer, it should be used as optimal as possible. Because of this, the opportunities for nature-inclusive measures
are actually very small. In this sense, a farmer is hindered in a certain sense by his intensity. Taking natureinclusive measures would generalize yield loss for which the land is actually too expensive. If a farmer would stop
with the use of fertilizer, for example, he would halve his grass production for the first few years, but would also
not be able to return to the level with fertilizer. (R6, R8, R9).
"If I buy the last hectare for almost € 80,000 per hectare, only one thing is possible: we must produce grass,
otherwise it won’t be feasible" (R9).
"If the production fails, I will have to spend another ten thousand euros on maize, I won’t like doing that" (R9).
2) Financial obligations due to investment in a stable.
Some of the conventional farmers indicate that the investments in a stable have a restrictive effects on taking
nature-inclusive measures. In case a farmer just invested in a new stable, he can not suddenly just farm in an
extensive way. That would be capital destruction and in addition, the obligations of the bank should be meet to
recoup the investment. (R3, R9). Organic farmer VR5 also indicates that generally always, farmers have to keep
more cows to recoup their investment. For example, a farmer may be willing to milk fifty cows, however, in order
to finance the barn he should milk about hundred. (R5 and VR5).
Many of the nature-inclusive farmers also point out to the large investments of the conventional farmers into
stables. Especially after the abolition of the milk quota, many farmers made such investments because the bank
was lending money very easily. However, the financing of stables is strongly based on the supply of large amounts
of milk in order to recoup the investment. As a result, the farmers can't do much else than continue with high
productions, they say (R1, R4, R7, R10).
"A farmer has only one point in time to make an investement choice and that's the moment when the stable the basic provision – is chosen. As well in terms of size as in terms of the associated way of farming" (R3).
The costs of nature-inclusive measures
Many conventional farmers wonder whether the costs of a nature-inclusive business outweights the costs of it.
For example, a productive cow like ‘Holstein Friesian’ will produce considerable fewer liters in a nature-inclusive
system. Because of this, the bank's obligations will not be met, they expect. Therefore, the farmers consider the
availability of a compensation as a necessity. (R3, R6, R8, R9). This vision among the conventional farmers is also
notices by both organic and nature-inclusive farmers. Cost are expected to high and therefore the conventional
farmers feel dependent on compensation. The farmers would like the measures, however, if the cost price goes
up, many will soon find it uninteresting, they note. In particular, the switch to organic farming is pointed out.
This would be an obstacle because of the organic costs being incurred during the two-year conversion period
although conventional milk price is still being received (R4, VR5, R10).
Location specific possibilities
The location specific characteristic influence the opportunities for nature-inclusive agriculture according to the
farmers. This may involve very different aspects and therefore three examples will be mentioned. 1) The
environment of the farm can be characterized by a high or low sandy soil. This determines the sensitivity of the
soil to wet conditions and thus also the grazing possibilities (R9). It also determines the bacterial sensitivity,
which in turn determines the sensitivity of worms among young stock (R5). 2) In some regions, like the
Gelderse Vallei, farmers have relatively little land at their disposal. This causes the land prices to be high (R6).
3) The region where the farm is located determines how the water management is arranged. In case only
steeply sloping ditch sides are present, it is difficult to manage them ecologically (R8). 4) Organic farmer R4
indicates that it is not self-evident for all farmers that the plots are close to their house. Because cows should
be milked at night, it is no possibility to let the cows graze on distant plots (R4).
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Knowledge
Many of the nature-inclusive farmers state that the education among farmers was mainly focused on high
productions in the past: 'the more the better'. Sustainable forms of agriculture were not really discussed. Farmers
were mainly taught to protect things and to make the soil function by using external inputs. In addition most
farmers have been raised with the idea that everything has to be calculated per liter of milk: the more milk is
produced, the lower the cost per liter. However, within a nature-inclusive system, the opposite should be the
case: trying to prevent certain costs. (R1, R2, R7, R10). Currently, the supply of this knowledge is still insufficient
and therefore a course would actually be needed on 'the art of omission', states R10. According to him, the
reasoning of students is based on the idea that for every optimization an investment must be made (R10).
Nature-inclusive farmer R7 also notes that still a lot could be gained in education. According to him, students of
the Higher Agricultural School are not taught much about regenerative agriculture (R7). In order to gain this
knowledge, conventional farmers have to investigate nature-inclusivity by themselves and with help of others.
However, farmers have different capacities to absorb information and sometimes experience lack of time,
according to nature-inclusive farmers (R1, R7, R10).
"Circularity did not get attention at all. I never had education about circular agriculture" (R2).
"They (students) have all kind of knowledge: about rules, about derogations, about PAS detectors. But just
photosynthesis? And processes in the soil? This knowledge is lacking. That's bad"(R10).
The conventional respondents appear to have no direct contact with nature-inclusive farmers. They do read
about it in farmers magazines or do know a name within their region from the publicity. Although the
interviewees do not have direct contact with nature-inclusive farmers, they often have contact with at least one
organic farmer. In addition, they often know some organic farmers in their region. Although they do not always
agree with the methods these farmers apply, they are aware that lessons can be learned from them. The fact
that conventional farmers often have relatively few contacts adopting nature-inclusive practices, also appears
from the very limited participation in initiatives on this topic. Most conventional farmers do not appear to be
specifically looking for activities in which nature-inclusive agriculture is been discussed. (R6, R8, R9). Sometimes
it comes along through other (mandatory) activities. For example, R8 meets farmers with different farming
systems at the members council of Friesland Campina. He also had to follow a mandatory course on ‘agricultural
nature management’ because he is leasing land. At the provincial level there is some supply of knowledge, but
at the municipal level virtually not, according to R8.
"Some farmers are already happy that they are able to take good care of their cattle. That makes it less
interesting to pay attention to those other things (nature-inclusive measures)” (R3).
Control from suppliers
Conventional farmers are often dependent on a network consisting of suppliers of the input on the farm, argue
several nature-inclusive farmers indicate. Suppliers of inputs like compound feed and fertilizer prefer the highest
possible sales among the farmers. Because of this, they will not encourage a conventional farmer to take natureinclusive measures or argue that nature-inclusiveness would be better. For this reason, conventional farmers
often do not have the right network to learn about nature-inclusive measures and this creates a bit of ignorance.
Moreover, examples of nature-inclusive companies are often not given. This is because suppliers have no
revenue model with this way of farming, according the nature-inclusive farmers. (R1, R7, R10). Also with regard
to research, suppliers are able to influence it in such tactical ways that their products are well reviewed (e.g.
Dairy Campus), R10 adds (R10).
"Sometimes suppliers of compound feed advise to add something extra or to change something. Every change,
is attached to a price tag. [...] So the industry will advise: 'Oh, take a look at R10's farm'. European lobbying
forces (e.g. for supporting medicines) are strong. [...] Suppliers pay for research to show that their product
works. It can not be better for suppliers " (R10).
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5.3 Legitimacy
Nature-inclusive
Market
Almost all nature-inclusive farmers experience stimulation and appreciation by their customers about their
nature-inclusive business operations. Due to the increasing demand for sustainable and local products, farmers
are able to sell their dairy product quite well. They hope that this demand will increase in the future. As a side
not, the farmers mention that it’s quite challenging to find a fitting dairy processor for the nature-inclusively
produced milk. As a farmer, you can't just sell your milk to a factory where an additional price is received; this
requires some patience (R1, R4, R7, R10). Farmers often end up on a waiting list because factories want to keep
a well-balanced supply and demand in the market. In France, for example, organic production was quite
stimulated, after which the organic milk could not be disposed anymore (R4, R7). The waiting lists used within
the Netherlands prevent this problem: the organic milk price is fairly stable and usually even more stable than
the conventional one (R4, R7, R10).
"It (nature-inclusive farming) is still in its infancy, but it has a lot of interest and also traction" (R1).
Laws and regulations
Nature-inclusive farmers experience that sustainable agriculture is getting more attention in the house of
representatives, the provinces, project agencies, etc. For example, the province of Gelderland allocates money
to stimulate organic farming and nature-inclusive agriculture (R1, R2, R7). However, they are still annoyed by the
fact that policy is spread over the entire country although no farmer or area is the same throughout the
Netherlands,. The result is that nature-inclusive farmers actually receive no support and have to do a lot on their
own. They would like to see this differently: the government should come up with rules which distinguish very
intensive farming systems and nature-inclusive systems. Unfortunately, this process is going really slow, the
farmers experience. (R1, R7, R10). This is mainly because laws and regulations are influenced by the lobby from
industries. The nature-inclusive farmers are poorly represented according to R10. However, some farmers
organize themselves into interest groups, such as R1: this farmer participates in the interest group GRONDig3.
"I had a conversation with the minister and she said: 'I nearly hear anything from nature inclusive farmers.”
(R10).
To illustrate adverse policy, four examples are given consecutively about: calendar farming, manure injection,
derogation schemes and the ‘kringloopwijzer’(circularity guide) 1): Calendar farming. The laws and regulations
of manure are strongly leaning on the 'calendar agriculture' in which farmers are bound by periods in which the
manure may or not may be applied. However, within nature-inclusive agriculture, nature will determine what's
the best time to spread the manure and sow. This means that the farmer will check whether certain plants are
already growing to know whether the soil/nature is ready. (R1, R7). 2) Inject manure. The government obliges
farmers to inject their slurry. However with regard to soil biology it might be better to spread the manure. This
is possible when a farmers gets an exemption, however, it is discouraged by the amount of conditions required
for it, experiences R7. 2): Derogation. The use of animal manure is limited, but at the same time a huge amounts
of fertilizer can be supplied. However, research by the Wageningen University of life sciences explored that
leaching on sandy soil is less with the use of animal manure compared to artificial fertilizer (R7). The farmers are
disadvantaged by the bad reputation that slurry has acquired as a result of conventional agriculture. With the
conventional system, all kinds of inputs end up in the slurry, such as: flies control agents, deworming agents,
formalin in the footbaths for hooves, antibacterial agents to prevent foaming in the manure pit, remnants of
antibiotics, residues of the cleaning agents for the milk tank, etc. These inputs all end up in the manure pit under
the stable and have a negative effect on the soil quality. However, nature-inclusive farmers try to avoid the use
of these kind of substances thereby creating a completely different manure quality; which in contrast has a
positive effect on the soil-quality (R1, R7, Telephone conversation R10, R10). 4) ‘De kringloopwijzer’. R10 points
out to the annoyance among nature-inclusive farmers about this instrument which is showing the climate
performance of a farm. At official level, this instrument is increasingly been linked to incentive schemes, giving
farmers the opportunity to receive money (interest rebates, subsidies, etc.). However, the nature-inclusive
system turns out to be not eligible for this because the circularity guide is based on a calculation models/flat-rate
standards fitted to conventional farming. If a nature-inclusive farmer starts to calculate with the instrument, the
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This is an interest group for land-based dairy farming (NetwerkGrondig, 2021).
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conclusions are not correct, R10 notes. R10 would score too high on ammonia while he is: not using fertilizer,
using very little protein and allows his cows to graze for about 300 days. The conclusion is remarkable, because
if the poop and pee do not mix, there is no ammonia emission. On top of that, in case little ammonia is present
in the manure, few emissions would be expected. However, because R10 drives out above ground, the circularity
guide assumed high emissions. CO2 emissions would also be too high while R10 is not using artificial fertilizer.
Without artificial fertilizer, the soil life is strengthened and actually well able to capture CO due to it’s deep
rooting. Moreover, hardly any diesel is used because the cows graze many days (R10). All those conclusions are
seen as true, however they are unjustified, R10 says. According to him the government should recognize that a
farming system with little input is causing few emissions (R10).
"It's all about: if you don't produce more than 7.5 thousand per cow, your cows do not produce efficiently"
(R10).
"In regulation, everything goes in favor of the lobby of the farmers who do exactly the opposite. All focus is on
the conventional way of farming. While we (nature-inclusive farmers) just have to deal with this" (R1).
Subsidies
Many of the nature-inclusive farmers appear to receive compensation by the ANLb. To think of compensation
for hedgerows, unfertilized stream or plot edges, flower edges, etc. It is striking that the subsidy is given
selectively on the basis of certain zones. As a result, compensation can be received in the one case and not for
the other. However, in case a farmer can not get any compensation, it does not seem to withold him from taking
nature-inclusive measures. (R1, R2, R7, R10). Remarkably, some farmers were added to the ANLb zone at a later
point in time (R7, R10). R10 for example, tells that his land always didn't belong to the zone. However, it was
luckily been added after he spoke about his farm to someone from ‘Agricultural Nature Drenthe’(R10).
"At first I paid everything by myself. Because it depends on the area you belong to. We were not included in that
(ANLb area). About two or three years ago, they added our area to the zone. Now I can get a subsidy" (R7).
In addition to the importance of this subsidy, some farmers also have the advantage that their province is willing
to stimulate nature-inclusive agriculture. The Province of Gelderland, for example, provides a subsidy to allow
farmers doing research on this theme together (R1, R7).
Conventional
Changing regulations
After a time in which the government stimulated growth and intensive agriculture, several farmers notice that
increasingly attention is paid towards the negative externalities of the system. Bad climate performances have
caused the society and government to become more aware of challenges like nitrogen and biodiversity. ‘The soil’
is a central theme getting increasingly attention. Although farmers are awaiting a transition, the frameworks are
not known yet. It is pointed out that the government is still unclear about the regulations they will take with
regard to this. Farmers point out to their inconvenience about changing, unclear and bureaucratic regulations
being imposed from above. Since the farmers experience unclarity about what the future politics and regulations
will look like, they make their own estimates about it. This causes it to be challenging to make decisions
sometimes: decisions made by the farmer may work out well or not because of changing regulations. (R3, R9).
For example, over the past thirty years there has been uncertainty about the standards on which agriculture will
be judged: will calculation be made per hectare? per cow? or per liter of milk? However, these choices will
influence developments within sustainable agriculture. In addition, the fact that the farmers do not exactly know
where a possible transition is going causes them to move very slow towards nature-inclusive practices (R9). For
now, the farmers wait for a consistent policy containing clear requirements, subsidy schemes, milk prices, etc.
As long as no clarity is given, farmers try to see for themselves what developments take place in society. Based
on that, they make decisions thought as being correct. They shape their system on the basis of which they think
it will go. (R3, R9).
"Ongoing changes in regulation [...] make it quite hard to manage a farm. Sometimes you feel like you're in a
kind of Russian roulette. You can easily do something which turns out badly" (R9).
"Those who know how to anticipate on regulations have an advantageous position. [...]. I do know enough
farmers who have been fined twenty or thirty thousand euro’s, because of some trivial check mark here or
there. Then it takes two to four years to get justice" (R3).
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An example about the anticipation is the development around the 65% Protein of Own Land (EEL). This is a key
figure in dairy farming recommended by the committee of land-based agriculture. Despite the fact that it is not
(yet) an obligation, farmers are already anticipating on it. A farmer with little land will have to make optimal use
of his hectares in order to meet the potential regulation. The construction of a flower border causing a certain
piece being more or less 'decommissioned', is less interesting in this context, argues R3. Another example of
anticipation is through the investments of extra land to become more extensive. Farmers take into account that
society is increasingly asking for extensive agriculture, and thus farmers do respond to it, R9 explains. A last
example is the increasing attention for the ‘soil’. Regarding to this, some farmers start to experiment with grassclover plots because this may potentially be the norm within the future (R3, R9).
Market and lobby
Some of the conventional farmers mention that the abolition of the milk quota has been a major cause to the
growth and intensification of lots of farms in 2015. Farmers started to invest in large stables because the milk
could well be sold to the world market. In addition, they got also incentives from the bank, government and dairy
factories to grow and intensify. Growth and intensification determined the revenue model. (R3, R6).
"The information, agricultural information from the government, and also Rabobank, stimulated growth very
strongly" (R6).
Because the farmers started to produce plenty of milk, the production ceiling for phosphate was exceeded. In
response, the phosphate rights system was introduced in 2018. From now on, phosphate rights started to
determine how much phosphate the dairy cattle was allowed to produce per calendar year. The rights were
granted on the basis of the size of the livestock in 2015. In case a farmer was having more dairy cattle than in
2015, he was having two options: relinquish a part of his cattle or buy extra rights (Rijksoverheid, 2022). R1
explains that as a result of the system, farmers have started to increase the production per cow considerably
(>11,000 liters per cow) by feeding a lot of kibble. This prevents them from purchasing additional cows for which
phosphate rights would have been paid otherwise.
"The compound feed industry is the most dominant actor in the game" (R1).
Despite the phosphate rights system, Dutch milk production continues to result in poor climate performances.
This jeopardizes the maintenance of the derogation. This regulation entails that dairy farmers withing the
Netherlands, due to the growing conditions are allowed to supply more manure nitrogen than the European
rules prescribe (Foodlog, 2022). One of the preconditions for this derogation is that the animal sectors should
not exceed the maximum amount of phosphate system (CBS, 2022). In 2020, the derogation was granted at last
for a period of two years. However, its questionable whether the European Commission will make such an
exception again this year because of the bad climate performance (Foodlog, 2022). According to R1, Brussels
may intervene by giving farmers the choice to purchase phosphate rights or feed cows less kibble. Actors like the
LTO and the compound feed industry may not like that. The industries should make some steps in case farmers
are willing to become more nature-inclusive. It is a major challenge to change the system because the chain from
raw material to consumer is very fixed. The supermarket chain and industries play a major role in that, explains
R1. Nowadays, the lobby of suppliers (e.g. compound feed industry) and political forces (e.g. the
BoerBurgerBeweging), are still creating policies stimulating conventional farming, argue several nature-inclusive
farmers. The industries of fertilizer (e.g. Yara Sluiskil), compound feed (e.g. ForFarmers) and pesticide (e.g. Bayer
& Monsanto) often make use a large lobby influencing political choices. They try to benefit from a system in
which the farmers purchase as many inputs as possible. However, nature-inclusivity is not interesting for them
because no profit can be gained from the system (R1, R7, R10). Therefore the industries do their very best to
influence the sales. For example lobbying for policies that set a limit on the use of animal manure so that a farmer
is forced to purchase more fertilizer (R8). Or by making use of quantum surcharges, nature inclusive-farmer R7
says: the more a farmer buys, the more surcharge or discount he gets (R7). Another way in which the sale is
controlled is by the use of algorithms tracking the use of compound feed for example. ForFarmers is able to
monitor the use of compound feed together with the milk production of farms. In case a farmer start to use less
compound feed on his own initiative, it will soon be detected after which the farmer may expect a phone call
from the bank, nature-inclusive farmer R1 explains (R1).
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Rabobank
A number of nature-inclusive farmers point out to the role of banks giving high financing to conventional dairy
farmers. In order to gain financial security, the bank dependents on the compound feed industry. This industry
ensures that cows are fed in such a way that farmers meet their interest and repayment. On the basis of
technical results, the bank decides what should be produced and moreover the farm will be supervised;
especially in the case of high financing. Then a farmer can hardly make his own choices and he is no longer his
own boss. (R1, R2, R10). In addition, some farmers lose their freedom because they have blindly accepted the
advices of the bank. For example, farmers take out large loans because this would enable them to realize a
'future-proof company', according to the bank. Moreover, they could earn good money with it, organic farmer
R4 explains (R4). In addition, these large loans are also made attractive with the use of high interest discounts,
according to nature-inclusive farmer R7.
"I don't have a large loan, but I have the highest interest rate. However, someone borrowing a lot and farming
intensively, will have to pay half" (R7).
Subsidies
Several conventional farmers experience that politicians, all kinds of organizations and the society are all calling
for nature-inclusive agriculture. This raises the question among them how they can change in the right way.
When these farmers start thinking about adopting nature-inclusive practices, it turns out that they start
reasoning on the available concepts that may fit. The concepts are important because of the associated revenue
model. To think of: meadow milk, VLOG, Planet Proof, organic (dynamic), the Albert Heijn concept 'Better for
Cow, Nature and Farmer', etc. However, some criticism against these concepts exist: farmers cannot agree with
the entire concept or think the goal being too one-sided sometimes. Especially with regard to the organic
hallmark criticism is made (R3, R8, R9).
"I think the disadvantages certainly outweigh the advantages of the system. I do not support organic farming.
Also the whole certification thing, which is actually a bit strange. I really hate SKAL. I think it really impresses
people, it sounds like a nice concept, but there are certain things that just don't make any sense" (R3).
Although various concepts are available for sustainable forms of farming in the Netherlands, the farmers do miss
a specific concept for ‘nature-inclusive agriculture’. However, in case the system would be changed, there should
be a structural subsidy in return, state the conventional farmers. For now, they are missing a clear and consistent
policy providing a well financial basis/revenue model for nature-inclusive agriculture. In case the governments
and society like to have nature-inclusive agriculture they want a good milk price should be received and the
necessary subsidies. The farmers would like to see a concept in which the additional price is paid, an interest
discount is obtained or something similar. Otherwise they won’t meet the yields associated to their required
interest and repayment. (R3, R8, R9). Because of these financial obligations, the group of nature-inclusive
pioneers is followed by a group of farmers who do not adopt the nature-inclusive measures. Some might be
willing to change and also start to take some voluntary measures, however this group won't make a complete
switch because of the lack of a suitable concept, R8 states.
“In case the yield is significantly decreasing due to all kinds of measures, I think that the society who is asking
for it, should also pay for it. [...] The tricky thing is the gap between the pioneers and the people who actually
are also willing to change. These farmers miss a concept in between fitting to their business. A financial concept
allowing them to take realistic steps regarding nature-inclusive farming" (R8).
In addition to the lack of a concept for nature-inclusive agriculture, concepts for loose nature-inclusive measures
are also missed among the conventional farmers. For example, a ration consisting of 100% grass would be nice,
but a concept for this is missing. The same applies to the supply of little or no fertilizer; especially now fuels are
becoming more expensive, farmers would like to change that. The ANLb provides compensation for several
individual measures. However, some conventional farmers appear not to be very interested in nature-inclusive
measures because they do not belong to the designated zone (R8, R9) or do not know whether they fall into the
zone (R6). In case no reimbursement is received, they appear to be less interested. (R8, R9).
“For one plot I would have liked to have a postponed mowing date. However it does not belong to the area of
the ANLb, where they may grant it. That is a pity, because that plot was very suitable for that. In the past, most
of the meadow birds were there" (R8).
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Nature-inclusive farmer R10, observes the latter quite often. Some farmers will not start working on biodiversity
before receiving a compensation. According to him, farmers would mainly take measures because of the financial
benefits in this case. On top of that, concepts like ‘Planet Proof’ are also being used for greenwashing (R10) or
decoration (R1). The advantages of nature-inclusive measures related to reputation are also acknowledged by
conventional farmers themselves. Flower borders or a piece of herb-rich grassland are deliberately sown at
striking places so that citizens get a positive image of the farm. (R3, R8).
"They take their worst plots far away. They make these plots herb-rich and call it Planet Proof. However, if there
is only one dandelion, the sprayer will go over it. I call that: Planet Sad" (R10).

5.4 Demand
Nature inclusive
Mental switch
With regard to organic and/or nature-inclusive production, a mental switch was appears to be needed before a
farmers gets really convinced about the system: a switch in which the farmer has to learn to work less from a
system in which a lot of input is used and to move towards a system in which natural processes do the work. As
a first step in nature-inclusive measures, farmers seem first to consider the organic system. Remarkably, some
farmers actually considered this system first as stupid in the past. They even felt a certain antipathy sometimes.
One of the reasons for this is that they found it hard to understand the value of nature-inclusive measures (e.g.
misunderstanding of the usefulness of clovers) (R5, R10).
"He came and said: 'You are too small for conventional farming, you should become organic'. However, I always
thought organic to be an old fashioned niche. I said: 'If you start talking like that, you better go home, because
I'm not going to do that' (R5).
"He told me about herb-rich grassland with clovers and with chicory, I didn't know that chicory at all. I didn't like
it at all. I wasn’t convinced. Six months later I decided to do it. I thought: 'I'll sow it with that stuff and if it does
not work, I'll just spray it to death again and put new grass in it' (R10).
Some of the farmers producing organic, experience that the organic system made them look at the system
differently. They gained better understanding of the capacities of the soil. Because the effects in the system
can be observed by themselves, it gives them more conviction to make the system function in a natural way.
(R1, R5, R10). For example, R10 could hardly understand that clovers would be useful in business operations at
first. However, the system has changed in a way that he previously considered impossible, R10 says.
"At two o'clock the cows go outside. Five years ago, I didn’t dare to think the land would have been changed so
much by now, that the cows are able to graze in this period. You just see a plus in the system, you see a plus in
biodiversity and you also see a plus in soil quality. I see that the system is changing while I do all those things or
don't do, what I was taught in school" (R10).
Network
Nature-inclusive farmers often find themselves in a network of farmers who are also working on natureinclusivity. Contacts are made through activities related to nature-inclusive agriculture. Within these networks,
the farmers get stimulated by each other and help each other. (R1, R7, R10).
"I really appreciate other farmers’ confidence. They say: ‘Nice, they way you work! We see it works and we want
to improve” (R1).
At the same time, these farmers do know very well that there is a large category of farmers, who dislike their
way of farming. However, they do not try to resist this group: the deviant way of thinking and ideology of a
nature-inclusive farmer drives him to stand on the sidelines. (R1, R7, R10).
"I just try to go my own way and put my system next to the conventional one" (R1).
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Conventional
Control from the network
Like suppliers of agricultural inputs, the social networks also influence the decisions of a dairy farmer's. Farmers
tend to compare, judge, talk, and copy each other. (R3, R9).
"If your grassland is bad and the neighbor's grass is growing well, it feels a bit like a failure. I like it when I drive
along my maize plot and observe that my plot is the best of the whole neighborhood" (R9).
Nature-inclusive farmer R10 explains that within the conventional system there is often a kind of competition
among farmers: who is having the highest milk production? the best grass and crop quality? the best cows?
Within this network, a farmer is seen as ‘a good farmer’ when he is having high milk productions. However, to
farm in a nature-inclusive way, a farmer needs another network. This may also imply that a farmer should more
let go of the old network (R10).
Reputation of organic farming
For some of the conventional respondents, organic farming appears to be a kind of representation for natureinclusive agriculture. However, the organic system seems a bit old-fashioned by them and they even feel some
empathy making them also less enthusiastic about nature-inclusive measures. They often experience the organic
farms somewhat messy organized and prefer a tightly organized company themselves. At the same time, they
recognize that conventional farming also could learn from organic farming: where conventional farmers have a
culture in which everything has to be perfect, an organic farmer can be a bit more easy: they dare to trust on the
natural system, which is quite interesting. (R6, R9). Respondents who have an organically certified farm also note
the negative attitude of conventional farmers towards nature-inclusive agriculture. For example, there is
misunderstanding of the system and mistrust that the system works. (R4, R10)
"The conventional farmers are a bit skeptical about organic" (R6).
"I notice some antipathy towards ‘nature-inclusiveness’ and also against organic" (R4).
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6. Generalization of the decision-making process among a larger group of
farmers in the Netherlands.
In order to gain insight in whether the results of chapter five also apply to a larger group of farmers, the
survey was distributed among a larger sample of farmers, as decribed in the method section (see chapter three).
Although the survey was distributed among a large group of farmers (+/- 1.500), the response-rate resulted to
be relatively low. Finally, the questionnaire was filled in by 48 respondents. Through the communication with
the organisation ‘Vruchtbare Kringlopen’ it turned out that farmers get annoyed by the large amount of surveys
they receive. This has caused part of the group to become ‘survey tired’, and thus not being interested to fill in
the survey. In addition, adding the survey to the newsletters turned out to be inneffective compared to sending
personal e-mails. Probably part of the group does not read the newsletter or just scans quickly. Personal e-mails
clearly increased the response. This may be due to social expectations (because of social connections), a feeling
of specificaly being ‘selected’ (becuase of personal communication), and a sence of feeling to help a student by
contributing to the research (because of the phrasing of the e-mail).
Below the distribution of their own considered degree of nature-inclusiveness is shown (see figure 11).
By using the cut-off point of eight, the sample resulted in groups containing 31 conventional respondents (C)
and 17 nature-inclusive respondents (N-I). This cut-off point was chosen for three reasons. First, because the bar
chart shows to have a steep increase at the level of eight. Secondly, because the nature-inclusive farmers might
not be likely to assign themselves to the highest levels of the Likert scale (which is inherent to Likert scale testing).
At last the conventional group might probably consider themselves to be ‘quite nature-inclusive’ (level seven) (in
the sence they might think: ‘I am working with nature, so quite nature-inclusive’). By shifting the cut-off point
towards the right those are more likely to be dropped out of the nature inclusive group. Comparing the cut-off
points of seven and eight, the bar charts (of the two groups) show a larger contrast for the level of eight than for
seven.

Figure 11: Distribution of the total group of farmers about their considered degree of nature-inclusiveness. 1 = not natureinclusive at all, 10 = completely nature-inclusive

A thorough analysis in this study requires a certain deviation between the two groups, because this analysis is
trying to indicate the differences between two groups of farmers. For that reason a very steep distribution of the
total group of farmers would be less desirable: this would make is hard to determine a cut-off point. It turns out
that the standard deviation of the distribution is relatively large, because the bell curve is quite flat. The
conventional group (1-7) and nature-inclusive group (8-10) group are respectiveley about two-third and onethird of the total group. Relatively a few farmers result to consider their business operation to be in the tails of
the distribution (i.e. ‘not nature-inclusive at all’ and ‘completely nature-inclusive’). Remarkebly a large amount
of farmers considers themselves to be at the level of eight. The nature-inclusive farmers probably tend not to
assign themselves to the highest levels (because of the feeling they will never be perfectly nature-inclusive).
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6.1 Nature-inclusiveness
Figure 10 shows the percentages of nature-inclusive measurements been taken by the nature-inclusive and
conventional group.

Figure 10: Nature-inclusive measures been taken by the conventional and nature-inclusive group.

It results that 16% of the conventional group is not taking nature-inclusive measurements at all. Relatively large
difference between the two groups apply the ration, herb-rich grassland, application of animal manure,
spreading animal manure above ground and virtually no use of chemical fertilizer. The nature-inclusive groups
takes these measures at least as nine times as much compared to the conventional group. Both groups seem to
score the highest on: the use of a robust breed of cows, the reduced use of antibiotics and pesticides, lots of
grazing days and management activities to strengthen biodiversity. Although the conventional groups adopts
relatively few measures compared to the nature-inclusive group, almost every measure is adopted by at least
one conventional farmer. This seems to imply that some farmers within the conventional group experiment on
a small scale with nature-inclusive practices. It is striking to see that eight measures are taken by almost 60% of
the nature-inclusive group. These measures appear to be quite important for the nature-inclusive group. This
might partly be explained by the fact that farmers probably produce their milk organic and thus should comply
to several measures related to nature-inclusiveness.
Reflecting on the adoption processes of the two groups (see figure 12), it results that within the natureinclusive group, the majority is experimenting with nature-inclusive measures. The rest of the group is making or
has already made a switch towards nature-inclusive practices. Within the conventional group, the majority is
somewhat familiar with nature-inclusive agriculture, however not really interested in it. On the other hand, about
one-fifth of the group appears to be familiar with the concept and likes to learn more about it. In addition, about
one-fifth of the group experiences to be already sufficiently informed to decide whether they want to implement
nature-inclusive measures or not. The remaining part of the group is currently experimenting with natureinclusive measurements.
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Figure 12: Devision of the adoption process respectively of nature-inclusive group and the conventional group.

6.2 Decision-making process
In order to get insight into the differences between the decision making of the two groups, t-tests are performed
(see appendix 3). This parametric test for comparing continuous data is well suited for a comparison of the two
groups. The test calculates whether significant differences exist between the means of the two groups (H1: The
means are the two samples (or treatments) are different and H0: the means are equal). Next to the t-test, Box
and Whisper plots are made to gain insight into the data distribution. The minimum (lower line) and maximum
(upper line) in the boxplot represent respectively the lowest and highest value. In between these two, the first,
second (medium) and third quartile are presented. These three lines represent the middle number of respectively
the 25th, 50th and 75th percentile.

6.2.1 Motivation
The quantitative results of ‘motivation’ are based upon responses to the statements which are showed in table
three. Conducting a two-sample t-test assuming unequal variances (see appendix 3), results all the five
statements of motivation to have a p-value lower than 0.025 (respectively: 0.00006, 0.002, 0.0008, 0.0003,
0.003). This means that all five statements show a significant difference between the two groups.
Table 3: Statement within the category of ‘motivation’.

Statement Motivation
1 I think it is important that my business operations contribute to the improvement of nature and
biodiversity in and around my company.
2 I find it annoying to be heavily dependent on external input (fertilizer, pesticides, concentrates,
antibiotics, wormers, fly control, cleaning agents, formalin, etc.).
3 I experience satisfaction when my cows produce more milk than those of my fellow farmers.
4 I like and think it's important to experiment with new working methods/techniques to improve my
business operations; even if it can be risky.
5 I think that nature-inclusive measures (see list under this question) are almost always at the expense of
the profitability.
Reflecting on the Box and Whisper plots of the five statements in the category of ‘motivation’ (see figure 13), it
results both groups to have quite some differences in their responses. The responses of the nature-inclusive
groups are mainly between neutral and totally agree or between neutral and totally disagree. The responses of
the conventional group on the other hand, result to be more divided along the scale. By comparing the boxes of
the two groups, it results that for every statement, one boxplot is higher than the other. Next to that, it could be
observed that the boxplots of the nature-inclusive group are mostly a bit shorter compared to the conventional
group. This suggests that the nature-inclusive farmers have a relatively higher level of consensus. The
conventional group seems to relatively hold some more different opinions about the statements (see especially
statement two and three: ‘I find it annoying to be heavily dependent on external input’ and : ‘I experience
satisfaction when my cows produce more milk than those of my fellow farmers’).
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Figure 13 : Box-and-Whisker plots of statements 1-5 as shown in table 3. The responses are based on a likert scale from 1-5.
1=totally disagree and 5 = totally agree.

Reflecting on the median values of both groups (see table 4), it results that that both groups have the same
values except for statements two and three (‘I find it annoying to be heavily dependent on external input’ and ‘I
experience satisfaction when my cows produce more milk than those of my fellow farmers’). However, all
statements still show really different distributions along the scale. This can be explained by the fact that the
medians of the groups are adjacent to the first/third quartile of the other group (see figure 13 and table 4).
Statement three is the only one in which the median of the conventional group is outside the box of the natureinclusive group. Because of these observations it could be concluded that a medium difference exist between
the two groups.
Table 4: Medians of statements 1-5 respectively for the nature-inclusive group and the conventional group.

Statement/group
1
2
3
4
5

N-I
4,0
4,0
2,0
4,0
3,0

Median
C
4,0
3,0
3,0
4,0
3,0

Reflecting on the mean values of the two groups (see table 5), the average motivation of the farmers can be
seen. Regarding statement one, it results that nature-inclusive group highly agrees to the importance of
contributing to biodiversity with their business operations (mean=4,4). The conventional also agrees, but
considers it to be not that important (mean=3,5). Reflecting on statement two, the nature-inclusive group turns
out to be quite annoyed by dependence on external inputs (mean=4,0). The conventional in contrast shows to
be neutral (mean=2,9) and shows to have a larger spread. This suggest that they do not mind the use of external
input. Thirdly, the nature-inclusive group results to be not interested in producing higher amounts of milk than
fellow farmers (mean=2,0). The conventional group in contrast, appears to be neutral (mean=2,9) and also shows
a larger spread. Reflecting on statement four, it results that the nature-inclusive group feels experimenting on
their farm to be quite important (mean=4,2). The conventional group also agrees, but thinks it is less important
(mean=3,4). Looking at statement five it results that the average nature-inclusive farmers does not think that
nature-inclusive measures are really at the expense of the profitability (mean=2,5). On the other hand, it is
striking to see that the conventional group thinks it is (mean=3,3). It might be noted that the largest mean
difference between the two groups (see table 5), exist for statement 2 (‘irritation about depenence on external
inputs’). Apparently this factor is most important in the category of motivation for (not) taking nature-inclusive
measures.
Table 5: Means of statements 1-5 respectively for the nature-inclusive group and the conventional group.
Mean
Mean difference
Statement/group N-I
C
1
4,4
3,5
0,9
2
4,0
2,9
1,1
3
2,0
2,9
0,9
4
4,2
3,4
0,8
5
2,5
3,3
0,8
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6.2.3 Ability
The quantitative results of ‘ability’ are based on responses to the statements which are showed in table 6.
Conducting a two-sample t-test assuming unequal variances (see appendix 3), results all the five statements of
ability (both ‘a’ and ‘b’) to have a p-value higher than 0.025 (respectively: 0.68, 0.18, 0.32, 0.65, 0,53 for ‘a’ and
respectively 0.39, 0.45, 0.61, 0.70, 0.88 ). This means that none of the five statements shows a significant
difference between the two groups. In other words; the groups appear to show quite some consensus in their
responses.
Table 6: Statement within the category of ‘ability’.

Statements ‘Ability’ (a and b)
1
Amount of land/ house lot.
2
Amount of free investement capital.
3
Amount of income from sideline activities.
4
Accesibility to good (practical) knowledge and information.
5
Opportunities in the local market for nature-inclusive produced dairy products.
Because the groups show to have quite some consensus, the total of the two groups (N-I+C) is taken to analyse
the distribution along the Box and Whisker plot. Looking at the Boxplots of statements ‘a’ (see figure 14) it results
that especially statements 1a (land), 2a (free investement capital), 4a (knowledge/information) and 5a (local
market) are experienced as important factors for taking nature-inclusive measurements: the boxes result to be
located above 3 (=neutral). Only statment 3 (income from sideline acitivities) results to have a neutral influence.

Figure 14: Box-and-Whisker plots of statements 1a-5a as shown in table 6 . Statements ‘a’ refer to the degree whether the
factor was important for measures being taken by the farmer already. The responses are based on a likert scale from 1-5.
1=not important at all, 5 = very important.

Reflecting on the importance of the factors for measures not been taken yet by the farmer (see figure 15), it
turns out that factors 1b (land) and 2b (free investment capital) are quite hindering: the responses are centrered
between one and two. The other factors (income from sideline acitivities, amount of knowledge and information,
opportunities in local market) result to be less hindering since these are centered between two and three.

Figure 15: Box-and-Whisker plots of statements 1a-5a as shown in table 6. Statements ‘b’ refer to the degree whether the
factor is experienced to be hindering for measures not being taken yet by the farmer. The responses are based on a likert scale
from 1-3. 1=strongly hindering, 3 = not hindering.

Reflecting on the mean values of both statement ‘a’ and ‘b’ (see table 7) it results that the amount of land/house
lot has a major influence on the ability to take nature-inclusive measures. This factor is of great importance for
farmers who already took nature-inclusive measures (mean=4,5) and also seems to be a hindering factor for
farmers who potentially could take some (more) measures (mean=1,7). The amount of free investment capital
was also experienced by the farmers as an important factor for their opportunity to take measures (mean=3,8).
In addition, it results to be experienced as a hindering factor for taking nature-inclusive measures (mean=1,8).
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The amount of income from sideline-activities seems to have a neutral influence for measurements been taken
(mean=3). This factor also turns out to be really in the middle of ‘somewhat hindering’ and ‘not hindering’ (mean
= 2,4). The amount of income from sideline activities results, like statement one and two, to be an important
factor measures taken already (mean=4,2). However, it turns out to be not very hindering (mean=2,2). The
accessibility to good (practical) knowledge and information results to be quite important for the farmers (mean
4,2). However it results to be a relatively little hindering factor for measures not been taken yet (mean=2,2). The
last factor ‘opportunities in the local market for nature-inclusive produced dairy products’ appears to have little
importance for the farmers (mean=3,5). It also results to be a somewhat hindering factor for the farmers
(mean=2,1).
Table 7: Mean values of the boxplots shown in figure 14 and 15.

Statement/group
1
2
3
4
5

Mean of statements ‘a’
N-I + C
4,5
3,8
3,0
4,2
3,5

Mean of statement ‘b’
N-I + C
1,7
1,8
2,4
2,2
2,1

Ranking order:

1,4,2,5,3 (high to low)

1,2,5,4,3 (low to high)

Ranking the results of ‘a’ from high (quite important) to low (less important), shows the relative importance of
the factors for the situation in which the farmers reflects on already taken measures (see table 7). This results in
the following ranking: amount of land/ house plot, accesibility to good (practical) knowledge and information,
amount of free investement capital, opportunities in the local marktet for nature-inclusive produced dairy
products, and the amount of income from sideline activities. Ranking the results of ‘b’ from low (strongly
hindering) to high (not hindering), shows the relative degree to whether the factors are hindering for measures
not being taken yet (see table 7): amount of land/ house lot, amount of free investement capital, opportunities
in the local market for nature-inclusive produced dairy products, accesibility to good (practical) knowledge and
information, and the amount of income from sideline activities. It is striking to see that the factors get a different
ranking for situation ‘a’ and ‘b’. Apparently, knowledge and information is considered to be quite essential for
the measures taken already, but less needed for taking extra measures. The amount of investment capital on the
other hand, shows to have been less important for measures being taken already compared to the measures not
being taken yet.
In order to gain more insight into the differences of the two groups, table eight shows the situation in
which the nature-inclusive group and conventional group are split from each other. First of all, it can be noted
that both for situation ‘a’ and ‘b’, some mean differences are present between the two groups. Especially a
relative large differce exist in situation ‘b’ for the ‘opportunities in the local market for nature-inclusive produced
dairy products’ (5): the nature inclusive group has a mean of 2,1 whether this is 1 for the conventional group.
Apparently, the conventional group experiences this factor to be more hindering compared to the natureinclusive group. Reflecting on the ranking of the results, this factor also turns out to be on a different level in the
ranking. Wheares the conventional group considers this factor (5) to be most hindering in taking nature-inclusive
measures, the nature-inclusive group considers this to be ‘the amount of land’ (1) and ‘amount of free investment
capital’ (5).
Table 8: Mean values of the responses to the statements (as shown in table 6) by the seperate groups.

Mean of statements ‘a’
C
4,5
4,0
2,9
4,1
3,4

Statement/group
1
2
3
4
5

N-I
4,4
3,6
3,2
4,2
3,6

Ranking order:

1,4,2 and 5,3
(high to low)

1,4,2,5,3
(high to low)

N-I
1,9
1,9
2,4
2,3
2,1

Mean of statements ‘b’
C
1,7
1,8
2,3
2,2
1,0

1 and 2,5,4,3
(low to high)

5,1,2,4,3
(low to high)
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6.2.4 Legitimacy
The quantitative results of ‘legitimacy’ are based on responses to the statements which are showed in table 9
Table 9: Statement within the category of ‘Legitimacy’.

Statements ‘legitimacy’
1
Possible subsidies from the Agricultural Nature and Landscape management (ANLb)
2
An appropriate quality mark/concept with an associated added value (making it economic feasible)
3
Available space at milk factories to process sustainable produced milk.
4
Legislation and regulations that hinder nature-inclusive agriculture (e.g. cycle index, slurry policy)
5
Changing regulations that create uncertainty about what you as a farmer will be held accountable for in
the future.
Conducting a two-sample t-test assuming unequal variances (see appendix 3), results all the five statements of
legitimacy to have a p-value higher than 0.025 (respectively: 0.13, 0.17 for statements ‘a’, 0.34, 0.16 for
statement ‘b’ and 0.13, 0.51, 0.26 for the others). This means that none of the five statements shows a significant
difference between the two groups.
Because the groups show to have quite some consensus, the total of the two groups (N-I+C) is taken to
analyse the distribution along the Box and Whisker plot. Looking at the Boxplots of statements ‘a’ (see figure 16)
it results that both factor 1a (subsidies from the ANLb), 2a (quality mark) are experienced as important factors
for taking nature-inclusive measurements. In addition the statement about the quality mark is showing quite
some spread.

Figure 16: Box-and-Whisker plots of statements 1 and 2 (a) as shown in table 9. ‘a’ refers to the degree whether the factor
was important for measures being taken by the farmer already. The responses are based on a likert scale from 1-5. 1=not
important at all, 5 = very important.

Factor 1a and 2a also show to be quite hindering since they are centered below level two in the figures ‘b’ (see
figure 17). ‘Legislation and regulations’, and ‘uncertainty of changing regulations’ are also experienced as
hindering by the farmers. In addition it should be noted that statement 1a and 5 show to have quite clustered
responses, suggesting that the consensus of the farmers is quite high. The ‘available space at milking factories’
in contrast, results to be very equally distributed along the scale, meaning that the response shows a high
diversity. Apparently this factor is having a neutral influence.

Figure 17: Box-and-Whisker of statements 1 and 2 (a) and and 3-5 as shown in table 9. ‘b’ refers to the factor is experienced
to be hindering for for measures not being taken yet by the farmer. The others present wheter the measure is hindering in
general. The responses are based on a likert scale from 1-3. 1=strongly hindering, 3 = not hindering.

A.A. Lok

Reflecting on the mean values of the statement (see table 10) it results that ‘the possibility for subsidies from
the ANLb’ has quite some influence on the ability to take nature-inclusive measures (mean=3,9). This factor is of
large importance measures been taken by the farmers already (mean=3,9). It also seems to be a hindering factor
for measures not being taken yet (mean=1,8). A fitting concept/quality mark with an associated added value also
results to be highly important for the measures been taken already (mean=4,0). However, this aspect also still
seems to be somewhat hindering for taking other measures (mean=1,9). The available space at milking factories
to produce sustainable milk is in general somewhat hindering for that farmers (mean=1,9). The same applies to
regulations being imposed by the government (mean=1,6). The presence of changing regulations is almost
unanimously seen as a strongly hindering factor (mean=1,2).
Table 10: Mean values of the responses to the statements (as shown in table 9) by the seperate groups.
Mean of
Mean of statements
statements ‘a’
‘b’ and ‘neutral’
Statement/group N-I + C
N-I + C
1
3,9
1,8
2
4,0
1,9
3
1,9
4
1,6
5
1,2
Ranking

2,1
(high to low)

5,4,1,2 and 3
(low to high)

Ranking the results of ‘a’, shows the ‘ANLb subsidies’ and ‘quality mark’ to be of equal importance (mean=3,9
respectively 4,0) for the situation in which the farmers reflect on measures being taken already (see table 10).
Ranking the other column from low (strongly hindering) to high (not hindering), shows the relative degree to
whether the factors are hindering for measures not being taken yet. This results into the following ranking:
‘changing regulations creating uncertainty’, ‘legislation and regulations’, ‘subsidies from the ANLb’, ‘availability
of a quality mark’ together with ‘available space at milking factories’.
In order to gain more insight into the differences of the two groups, table 11 shows the situation in
which the nature-inclusive group and conventional group are splitted from each other. This results the groups
to have no big differences in the order in their ranking. However, it turns out that the conventional group has a
lower mean for every factor, meaning that this group experiences the factors to be hindering to a larger extent
compared to the nature-inclusive group.
Table 11: Mean values of the responses to the statements (as shown in table 9) by the seperate groups.

Mean of statements ‘a’
C
4,1
4,2

Statement/group
1
2
3
4
5

N-I
3,5
3,6

Ranking order:

2,1
(high to low)

2,1
(high to low)

Mean of statements ‘b’ and ‘neutral’
N-I
C
1,9
1,7
2,1
1,7
2,2
1,8
1,7
1,6
1,4
1,2
5,4,1,2,3
(low to high)

5,4,1 and 2,3
(low to high)
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6.2.5 Demand
The quantitative results of ‘legitimacy’ are based on responses to the statements which are showed in table 12.
Conducting a two-sample t-test assuming unequal variances (see appendix 3) results all the statements of
demand to have a p-value higher than 0.025 (respectively: 0.59 and 0.63). This again means that none of the five
statements turns out to have a significant difference between the two groups. Therefore, the total of the two
groups is taken for further analysis.

Table 12: Statement within the category of ‘Demand’.

Statements ‘demand’
1
The social network I belong to.
2
The way in which my environment looks at nature-inclusive agriculture (messy, ambitious, alternative,
etc.)
Looking at the Box and Whisper plots of the statements (see figure 18) these turn out to be equal. For both, the
boxes are in between somewhat hindering and not hindering. Because of this, it might be concluded that the
wording of the questions do not differ sufficiently from each other.

Figure 18: Box-and-Whisker plots of statements 1 and 2. The boxplot present the degree whether the factor is experienced to
be hindering for taking nature-inclusive measures. The responses are based on a likert scale from 1-3. 1=strongly hindering, 3
= not hindering.

Reflecting on the means of the statement (see table 13) it results that the social network and vision of the
environment regarding nature-inclusive agriculture do not hinder farmers for the measures not being taken yet
(mean=2,70). In addition these also turn out to be the factors having the highest score on ‘not hindering’.
Table 13: Mean values of the responses to the statements (as shown in table 9) by the total group.

Statement/group
1
2

Mean
N-I + C
2,7
2,7
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6.3 Background
Conducting a two-sample t-test assuming unequal variances (see appendix 3), results only ‘the milk production
per year’ to show a significant difference between the two groups (p=0,00844). This is also shown by the box and
whisper plots of the two groups (see figure 18). The median of the conventional group (see table 14) is outside
the box of the nature inclusive group and also the boxes itself have relatively less overlap. With regard to the
mean (see table 14) it turns out that the nature-inclusive group produces lower amounts of milk per year
(mean=2,1) compared to the conventional group (mean=3,4). Quite a part of the nature-inclusive group results
to produce below 500.000 (18%) in contrast to almost none of the conventional group (3%) (see figure 19). On
the other hand, quite a part of the conventional farmers result to produce above 1.500.000 per year, in contrast
to the absence of nature-inclusive farmers. These observations also result to be in line with the result of
statement three in the motvation category (‘I experience satisfaction when my cows produce more milk than
those of my fellow farmers’): the conventional farmers resulted to be quite neutral to this statement wheareas
the nature-inclusive group disagreed to this statment.

Figure 18: Boxplot of the milk production per year per farm. 1-5 corresponds respectively to the following
amounts: 1=less than 500.000, 2=500.000-1.000.000, 3=1.000.000-1.500.000, 4=more than 1.500.000-2.000.000,
5= more than 2.000.000.
Table 14: the mean and median of the milk production per year per farm
Median
Mean

N-I
2,0
2,1

C
3,0
3,4

Reflecting on the amount of dairy cows (see figure 19) it result that most farmers have between 50 and 150 cows.
The nature-inclusive farmers result to have relatively less farmers having more than 150 (only 6%). Howerer, it
is strking to see that 18% of this group is having less than 50 cows (wheareas only 3% of the conventional group
is having less then 50). Among the conventional group the amount of farmers having more than 150 cows results
results to be 16% (which is relatively high compared to the conventional group). Reflecting on the farm size (see
figure 20), it results that most respondents on sandy soils seem to have a farm size between 26 and 50 hectares.
It is striking to see that nature-inclusive farming is both practices on small farms (less than 25 hectares) and large
farms (more than 75 hectares).
Amount of dairy cows

Farm size

70%
60%
50%
40%
30%
20%
10%
0%

70%
60%
50%
40%
30%
20%
10%
0%
Less than 50 50 - 100
N-I

101 -150

More than
150

Less than 25 26 - 50
hectares
hectares

C

Figure 19: The amount of dairy cows.

N-I

Figure 20: The farm size.

51 - 75
More than
hectares 75 hectares
C
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Reflecting on the age of the respondents within the sample (see figure 20) it results that the sample mainly
appears to contain farmers between 46-60 years. Conventional farming appears more to be practiced from a
younger age: 10% of the conventional group 30 and lower wheareas this is 0% for the nature-inclusive group.
Nature-inclusive farming seems more to be more practiced at an older age: 12% of the nature-inclusive group is
61 year and older wheares this is only 3% of this conventional group. Reflecting on the availability of a successor
in the future (see figure 22) it turns out that most of the farmers in the sample will (possibly) have a successor
in the future. According to the data it results that most farmers who will not have a successor in the future, have
on between 50 and 100 dairy cows on their farm. None of them has more than 150 cows.
Age

Available succesor in the future

70%
60%
50%
40%
30%
20%
10%
0%

70%
60%
50%
40%
30%
20%
10%
Under 30
years

31 - 45
years
N-I

46 - 60
years
C

Figure 21: The age of the respondents.

61 years
and older

0%
Yes

Maybe
N-I

No

C

Figure 22: The availability of a succesor in the future.

6.4 Quantitative analysis
6.4.1 Motivation
Analysing the results in the category ‘motivation’ it turns out that the quantitative data quite good corresponds
to the findings of the qualitative part. However, it should be noted that the nature-inclusive group shows to have
a relative high degree of consensus compared to the conventional group. The latter shows to have some more
diversity in their opinions (for example with regard to ‘irritation about dependence on external inputs’ and ‘the
satisfaction of producing higher amount of milk compared to fellow farmers’). Apparently the results of this
group are a bit more nuanced in the qualitative data compared to the quantitative data. This could probably be
explained by the fact that the nature-inclusive group takes a smaller share of the total group: these are the
farmers who considered themselves to be between eight and ten on the nature-inclusiveness scale, whereas the
conventional group contains the farmers between one and seven (see chapter three). The fact that the
conventional group shows relatively more diversity in their opinions, suggests that part of the group shows a
shared opinion/vision with the nature-inclusive group and some part does not. This seems to implicate that a
kind of ‘in between group’ exist between nature-inclusive farmers and conventional farmers, regarding
‘motivation’.
Regarding the results of the quantitative data, it is striking to see that a significant difference exist
between the two groups. This clearly demonstrates that the groups differ in their motivation. The largest mean
difference exist for their annoyance about ‘dependence on the use of external inputs’. The conventional group
might be less annoyed since this group is more focused on efficient (high) productions. Therefore they experience
the use of external inputs to be quite usefull/essential; in contrast to the nature-inclusive group who focus on
‘natural productions’ and thus is willing to have less inputs. The fact that the conventional group results to assign
a larger value to their doubts about the profitability, than to annoyance about the dependence of external inputs,
seems also to be in line with this. The adoption of nature-inclusive measures, in which among other things the
inputs are reduced, is not convincing to them regarding the profitibility of it. However, it is striking to see that
the nature-inclusive group does not think that nature-inclusive measures are really at the expense of profitability.
For the nature-inclusive group, their annoyance about dependence on external inputs is larger than their doubt
on whether nature-inclusive measures would be at the expense of profitability. Apparently unclarity exist about
the actual profitibility of nature-inclusive farms and the expectations of the profitibility.
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It might be noted that the nature-inclusive group is quite eager to experiment on their farm. This might
be explained by their strong attitutude to contribute to biodiversity with their farm. In order to do this, they have
to explore new practices. The conventional group on the other side has probably less interest to experiment
because this group is relatively content with their current system. Nevertheless this group (even as the natureinclusive group) assigns the largest value in the ranking to ‘the importance of contributing to biodiversity with
the farm’. It is interesting to see that although both groups find biodiversity is important, they actually show
large differces in whether they really work on this (by adopting nature-inclusive measures).

6.4.2 Ability
Analysing the results, shows that the groups have quite some consensus about the influence of the tested factors:
no significant differences are shown. The variables being regarded as important, are ranked in the following
order: amount of land, accesibility to good (practical) knowledge and information, amount of free investment
captial, and opportunities in the local market. Especially about the amount of land the farmers do have a high
consensus. Apparently, this is experienced as an important precondition for nature-inclusive farming. This might
be explained by the fact that nature-inclusive farmers try to reduce the number of livestock units per hectare of
grassland. Remarkably, the variable ‘income from sideline acitivities’ has a neutral influence. This variable is also
the lowest in the ranking. For this reason, the hypothesis in the qualitative analysis, which stated that natureinclusive farmers are partly dependent on sideline activities, is not confirmed strongly.
It is interesting to note that the variable ‘accesibility to (practical) knowledge and information’ is
considered to be more important for measures taken already, compared to measurse not been taken yet. It
might be the case that the farmers get saturated with sufficient information at a certain point in time, after which
mainly the financial possibilities are hindering (amount of land, free investment capital, opportunities in the local
market). Possibly, the farmers already developed a ‘knowledge-network’ in their very first experimentation
phase, causing it not being an issue for taking other measures later in time. The observation is also in line with
the fact that quite some of the conventional farmers assigned themselves to the group ‘I am more or les familiar
with it and would like to learn more about it’ (see figure 12).
Secondly, it is interesting to note that for the situation in which measures are not been taken yet, ‘the
amount of investment capital’ results to be more important, compared to the situation for taking measures taken
already. A possible explanation might be the differences in costs of the measures. It might be the case that the
farmers start to adopt measures being relatively low in costs and later on eventually will adopt measures being
higher in costs. In that case, it would be logical that the financial aspect would be a bigger problem for the
implementation of additional measures.
Next to the amount of investment capital, ‘the opportunities in the local market for nature-inclusive
produced dairy products’ also results to be more important when not taken yet. Probably the farmers consider
it to be important to have the opportunity to produce in a local market in case their farm would become even
more nature-inclusive. However, it might be the case that ‘sustainability’ is not really a topic in the region, causing
the farmer this to see as a hindering aspects. Moreover, this variable especially appears to be hindering for the
conventional group and actually not for the nature-inclusive group. Possibly the latter group is already located
in a good region for selling nature inclusive produced milk.

6.4.3 Legitimacy
Analysing the results in the category ‘legitimacy’, it turns out that the conventional an nature-inclusive
group have quite some consensus about the influence of variables in this group: no significant differences are
observed. Subsidies from the ANLb, a quality mark with an associated added value, legislation and regulations,
and chaning regulations, are all experienced to influence the opportunity to take nature-inclusive measures.
Remarkable is that the ‘available space at milk factories to process sustainable produced milk’ is not
clearly experienced as a hindering factor, the responses show quite some differences (which was not the
hypotheses from the qualitative results).
Although the two groups have quite some consensus, it results that the conventional group experiences
all the factors to be more hindering compared to the nature-inclusive group. In addition they feel ‘subsidies’ and
an ‘added value for economic feasibility’ to be more important. Apparently the conventional group gets in
general a stronger feeling of being hindered compared to the nature-inclusive group. This might be due to a
feeling that the government is forming a hindering factor (as described in chapter five).
It is striking to see that most consensus is about the influence of ‘subsidies from the Agricultural Nature
and Landscape management (ANLb)’ and ‘changing regulations that create uncertainty about what you as a
farmer will be held accountable for in the future’. Apparently the farmers experience these subsidies to be an
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important pre-condition for taking nature-inclusive measurments. This seems to suggest that they feel the
measures to be too expensive to pay by themselves.
However it is interesting to see that less concensus exist about the importance of ‘an appropriate quality
mark/concept with an associated added value (making it economic feasible)’. Apparently the farmers make a
distinction between the ANLb subsidy and an added value in the price, which is interesting to note. This might
possibly be due to the fact that the subsidy is not linked to a specific way of farming (it is just a subsidy for a
certain biodiversity measure). An added value/higher price on the contrary, might be connected to a specific way
of farming (such as organic).

6.4.4. Demand
Analysing the results in the category ‘demand’ it turns out that the quantitative data does not correspond to the
hypotheses of the qualitative part. It was expected that the social network and the the reputation of the
environment about nature-inclusive agriculture would hinder farmers in deciding to implement nature-inclusive
measures.
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7. Analysis and discussion
7.1 Analysis
The results of the interviews show that the nature of the gap between the nature-inclusive and
conventional farmers is characterized by two quite diverse farming systems having diverse impacts on soil, water,
air-, landscape and product quality. The nature-inclusive system is mainly aimed at a qualitative production by
making optimal use of natural processes and ecosystems (and minimizing external input). Therefore the natureinclusive farmer takes several measures like: a polyculture of herb-rich grasslands; much permanent grasslands;
avoidance of artificial fertilizer and crop protection; above-ground fertilization; non-inversion tillage; robust cowbreed; many grazing days; ration mainly consisting of herb-rich grasses and rumen-oriented ration (mainly
consisting of grasses and eventually grains); and use of homeopathic remedies (avoidance of antibiotics). The
conventional system in contrast, is mainly aimed at getting the highest productions by using artificial processes,
external inputs and human intervention. This causes a farmer to take exactly the opposite measures: monotone
English ray grasslands; little permanent grassland; use of artificial fertilizer and pesticides; sod-fertilization;
inversion-tillage; high-productive cow-breed; little grazing days; intestine-orientated ration (mainly consisting of
compound feed, silage maize, ray-grasses); use of antibiotics (and also other artificial product like deworming
agents). Due to the number of different and contrasting system factors, the gap between the two farming
systems is quite large. Since the system factors are all closely interconnected to each other, farmers should
implement multiple of them to make their system really successful. The transition from a conventional system
towards a nature-inclusive system therefore seems to challenge a farmer to go throughout the process of a
complete ‘system transition’.
The fact whether a farmer decides to start or not to adopt nature-inclusive measures is grounded in the
underlying decision-making process. Interviews show that nature-inclusive and conventional farmers mainly
seem to differ and contrast on their motivations and abilities. The nature-inclusive farmer has a major (personal)
interest to: work on nature, reduce inputs, realize high quality, do experiments and produce in a small market.
However, conventional farmers seem to experience they already did enough for nature and may even feel a kind
of antipathy towards nature-inclusiveness. They lack convincing data that nature-inclusive measures should be
better and moreover lack the presence of a good concept/ revenue model for nature-inclusive agriculture. These
somewhat risk-averse and conservative farmers, have an interest to realize high productions and a low-cost price
within a tightly and controlled system. In addition to this motivation, the (historically) lack of sufficient land,
financial opportunities, location-specific possibilities and knowledge (exchange) about nature-inclusiveness,
appears to influence their abilities. The nature-inclusive farmer seems to have the opposite. Remarkably,
financial advantages are gained by a higher received milk price together with lower cost on input, and extra
revenues of secondary activities. Regarding ‘legitimation’, the conventional farmers mainly point out to the lack
of a concept and/or structural subsidies for nature-inclusive agriculture. In addition, bureaucratic, unclear and
changing regulations prevent them from making a transition. The nature-inclusive farmers however, mainly point
out to the problem of lobbying which influences and stimulates conventional practices through policies, laws and
regulations. Despite this, the farmers appear to experience to sell their products for a good price in a niche
market. Within the category ‘demand’, farmers mainly noted the influence of their (cultural) network and the
prevailing vision on sustainable forms of agriculture. The extremes among the groups, the gap between natureinclusive and conventional farmers shows to be characterized by 'idealists' opposed to farmers who find natureinclusiveness nothing at all. In between, a group seems to exist which may be willing to take some measures but
eventually is withheld by the lack of sufficient resources, rewards and knowledge.
The survey among 48 farmers, explored whether the decision making can also be applied towards a
larger group of farmers in the Netherlands. The motivation indeed resulted to be significantly different between
the two groups of farmers. It is interesting to see a relatively large spread for the conventional group regarding
their annoyance about external inputs and their satisfaction about production higher amounts of milk compared
to fellow farmers. This might implicate that part of the conventional group is actually willing to be less dependent
on inputs, but is not able to do so. They would probably also be fine by producing less milk in a system with less
inputs. In addition, the annoyance of farmers by their dependence on external inputs seems to be the major
difference in terms of motivation. Further is should be noted that a misperception/unclarity exist about the
business model/profitability of a nature-inclusive system. Conventional farmers expect nature-inclusive
measures to be at the cost of profit wheareas the nature-inclusive group does seem to fully understand the exact
business model of nature-inclusive farmers. Vermunt et al. (2022) also point to the lack of economic incentives
as an important reason for farmers not to adopt nature-inclusive measures. According to this study, ‘efficiency’
is a main business strategy for conventional farmers and this does not fit with the costs of nature-inclusive
measures (Vermunt et al., 2022). As described by Smits et al. (2020), it is important for the transition of nature-
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inclusive agriculture that farmers get to understand that measures are not at the expense of profitability (which
is often being thought). More insights into business models for nature-inclusive agriculture are therefore
important Runhaar (2016) states. De Natuurverdubbelaars (2021) show an interesting study in this regard. Their
study shows that a nature-inclusive farming system is profitable (but not per definition more profitable that
conventional farming). However the reserachers also note that this study is just a beginning in exploring this
topic. Their research has only been conducted among 13 nature-inclusive farms. To gain more insight, a larger
sample would be desirable. Lastly it might be noted that although both groups consider contributing to
biodiversity as important, only the nature-inclusive groups seem to really put this into practice. This is consistent
with the findings of Ahnstrom et al. (2009), who shows that a gab exist between attitude and action. Although a
common concern is shared by the groups, the adoption of sustainable practices may vary. Ahnstrom et al. (2009)
states: “Stewardship feeling does not always lead to management changes. Economic matters, for instance,
might stop the stewardship from being realize. An opinion, attitude, or perception does not have any effect until
behaviors and actions change according to these factors”.
The quantitative part about ‘ability’ shows that the amount of land/house lot is of main importance for
farmers their opportunity to take nature-inclusive measures. This is also a variable which is being explored by
LTO Noord (2021). In the mean time, provinces like Brabant already buy extra land in order to support natureinclusive farmers. They state that the farmers do not have the financial opportunities by themselves while this is
a precondition for this way of farming. Secondly, it is not confirmed that the adoption of nature-inclusive
measures does depend on the presence of sideline activities. This is in line with the result of De
Natuurverdubbelaars (2021): “it results that a nature-inclusive farm does not depend on the presence of a sideline
activity”. Thirdly, the ‘amount of (practical) knowledge and information’ suggest to be mostly important in the
first exploration stage of nature-inclusive agriculture. Smits at al. (2020) also explains that knowledge and
communication are very important to incite and support nature-inclusive practices. In other words, this factor is
mainly important to initiate the adoption of measures. At last, the amount of free investment capital appears to
be more important for measures not being taken yet. This might be linked to Farjon et al. (2018). They point to
larger changes in business operations coming up when applying more drastic nature-inclusive measures. These
more drastic measures might come with larger cost. Next to this, it might be argued that the process to a new
business model requires a certain reserve capital to be held for a certain period. Tittonell (2014) is in line with
this thought. He explains that a certain transition zone exist in the transition to sustainable food production.
According to him the transition will contain a ‘bottle neck’ period, meaning that a period will occur in which
investments need to be increased although the profits are not gained by the farmer yet (these will be received
in the long-term).
The quantitative part about ‘legitimacy’ shows that the conventional farmers find that (uncertain)
regulation and a lack of enough subsidy are is a disencouraging factor. The nature-inclusive farmers share this
opinion, but to a smaller extent. Possibly they have more positive attitude towards governmental institutions.
Ahnstrom et al. (2009) also points out to the role of legitimacy in the decision-making process of farmers:
“farmers' decisions are made under great external pressure from the market, national laws, regulations and
subsidy programs. In a social climate where society demands cheaper food, and at the same time more
environmentally friendly production practices, it is even harder for farmers to make management decisions.” The
high consensus of farmers about the importance of the ANLb subsidy is also striking to observe. The importance
is also confirmed by the research of Westerink et al. (2021). Farmers in their study explain that land is money
and therefore getting the subsidy is very essential.
The quantitative part about ‘demand’ appears not to fit to the hypotheses of the qualitative part of this
study. Exploring the results of other studies this result seems not to be in line with other conclusions. Ahnstrom
et al. (2009) for example decribes that the perspective of the farmer partly depends on social norms which “are
standards of behavior of how other members in the group think, believe, know and act”. According to him, these
norms are developed and maintained through interaction of farmers and their context. In this concext farmers
are likely to compare themselves with each other in order to see what kind of norm they need to follow
(Ahnstrom et al., 2009).
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7.2 Discussion
Theoretical lens
Reflecting on the theories of this study, the results of this study seem to fit quite well. Reflecting on the
innovation theory by Rogers (1962) it should be noted that the innovation theory has only been researched by
means of a snapshot (because of limited time). Nevertheless, the five groups within the adoption curve (early
adopters, early majority, late majority and laggards) turn out to be presented in the results of this study (see for
example figure 11). According to Rogers (1971): the innovators would have the abilities of sufficient financial
resources and understanding of innovative knowledge. Reflecting on the nature-inclusive respondents of the
interviews, these indeed turn out to be highly involved in knowledge exchange and also seem to have extra
financial resources (e.g. higher milk price, sideline activities). In addition, the innovators and early adopters seem
to influence the creation of an opinion through the reputation they build as a niche group. However, unlike
Rogers theory, the early adopters result not to be significantly younger. The late majority indeed seems quite
risk-averse and also possesses a certain amount of skepticism towards the idea of nature-inclusive. Like Rogers
state, this group will only consider to adopt if the financial feasibility is convincing. The laggards also turn out to
be quite conservative: they are content with the current way of working. However, even this group does not turn
out to be significantly older, unlike Roger his theory. Reflecting on the five ‘perceived attributes of innovation’
(advantage, compatibility, complexity, trialability and observability), these all appear to be present within the
decision-making process of farmers (regarding nature-inclusive farming). All in all, nature-inclusive agriculture
seems to be very between the pre-development and take-off phase of Roger his diffusion s-curve (Rogers, 1962).
Regarding the transition approach of Rotmans (2003), the data of this study seems to convince that
nature-inclusive dairy farming is really at the niche level: the farmers point out to pilots, experiments, networks
and knowledge sharing as helpful instruments to explore this topic. Reflecting on the theory by Moore (1999), it
appears that the behavior of the nature-inclusive group is based on conviction and vision, which is in line with
the theory. The conventional group on the other hand, seems indeed to be a little skeptical that nature-inclusive
agriculture would really be better. However, it seems that also some farmers are present who would like the
idea, however have not the abilities. This is in line with the theory of the ‘Valley of Death’ by Markham et al.
(2010): farmers point out to several aspects making it hard to cross the chasm. Although some farmers
experience the idealist as opposed to the conventional group, some farmers result to form an in-between group
by taking part in the transition of nature-inclusive agriculture. The ‘chasm’ as presented by (Moore, 1999) seems
first of all to be reflected by the significantly differing motivations of the two groups, especially with regard to
annoyance about external inputs and the profitability of a nature-inclusive system. Next to that, the ability also
to contribute to the gap. Especially the amount of land is considered to be a key factor for the opportunity to
become nature-inclusive. For a decent degree of nature-inclusivity the amount of free investment capital is also
key. In addition to involve conventional farmers in becoming nature-inclusive, knowledge and information
sharing appears to be important. Legitimacy is expected not to have a major influence regarding law and
regulations since both groups have to deal with this. However, the ability to get a certain subsidy or higher price
is affecting whether the farmer has the opportunity to adopt nature-inclusive measures. Social expectations and
cultural norms seem not to affect a gab between the groups.
Research methods
Three groups
Within this research a comparison was made of nature-inclusive farmers and conventional farmers by splitting
them in two groups. By doing this, some rough understanding is given on the differences/similarities. In order to
gain some more insight into the ‘in-between group’ of these two groups, it might be interesting to add an extra
group for these type of farmers. This could possibly give extra insight into the ‘transition group’: so those who
are not completely conventional but also not completely nature-inclusive. In addition, it might help to assign
some of the organic farmers, which turned out to be quite hard for this study. Adding a third group may probably
gain improved insights and might fit better to reality.
Five point scale
According to the survey, the data on a five-point Likert-scale was experienced to be analyzed more easy
compared to three-point Likert-scale. Like Preston & Colman (2000) write in their article, the three-point scale
scores good on quickness, however it scores lower on adequate expression of feelings. The three point-scale
makes is harder to analyze the intensity or strength of the respondent his opinion. A respondent may be likely
to answer the second option when he feels to be somewhere in the middle. In case of a five-point scale, the
respondent probably would have answered two or four (instead of two on the three-point scale), thereby giving
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additional insight whether he is more on the side of one or five. Although the three-point scale added some
diversity to the survey and was quick to use for the respondent, the five-point scale (or higher) would probably
be more useful for a next analysis.
Overcoming unneutral or overlapping questions
Although most questions within the survey of this study had a neutral formulation, two of them might be
discussed: 1) ‘Legislation and regulations that hinder nature-inclusive agriculture (e.g. the cycle indicator, slurry
policy)’ and 2) ‘Changing regulations that create uncertainty about what you as a farmer will be held accountable
for in the future’. On second thought, these two statements seem to be unneutral because of the words ‘hinder’
and ‘uncertainty’. These words indicate adverse conditions causing farmers to indeed assign them as hindering.
For a next study it is of great importance to perform a control on this in order to increase the reliability.
Another sidenote might be made regarding the following survey statements: 1)‘The social network I
belong to’ and 2) The way in which my environment looks at nature-inclusive agriculture (messy, ambitious,
alternative, etc.). These two probably have too much overlap thereby causing similar responses. For a next study,
extra attention should be paid to this in order to overcome this problem. In addition their might exist a
measurement error because the results appears not to be in line with other scientific research.
Additional question
In retrospect it would have been interesting to add a background question in the survey about the province of
the respondent. This would have been helpful see the division of the sample over the Netherlands. Nevertheless,
this study has tried to distribute the survey among farmers from different provinces (Brabant, Gelderland,
Drenthe, Overijssel).
Vagueness of the concept ‘nature-inclusive’
A major point of discussion in this study is the complexity of the concept of 'nature-inclusive'. Despite the fact
that the concept is widely been used in the agricultural sector, it does not have a broadly supported, demarcated,
unambiguous definition and objective; both in in policy and in practice. No concrete goals are associated with
nature-inclusive agriculture (Gies, 2019). The lack of clear units of measurement or norms makes the concept of
nature-inclusive a fairly subjective concept. As a result, the interpretation, as well as a concept like 'sustainable',
is in practice often determined by personal views or preferences (Kraker et al., n.d.). Like the concept
‘sustainability’ can be defined from perception, spatial scale and time scale (Calker, n.d.), 'nature-inclusive' can
be interpreted in a similar way; thereby leading to the risk of a lack of clarity (De Kraker et al., n.d.). For these
reasons, it is not easy to assess nature-inclusivity in black and white. Therefore it was also difficult to measure
nature inclusivity in a reliable way in this study. For example: what is the perfect limit as to whether the grass
can be labeled as 'herb-rich'? Or what is the limit as to whether a cow can be assigned as 'robust'?
Besides the fact that nature-inclusiveness has no unambiguous meaning, the concept is also quite
interdisciplinary in nature (soil, water, air, animal, company, etc.). As a result, the measurement and exploration
is a complex task requiring considerable expertise. Considering both ecological, economic and social aspects,
combined with attention for both the short and long term, and also the different spatial scales on which problems
can manifest themselves, makes sustainable development a complex area of research (De Kraker et al. ., n.d. &
Van Calker, n.d.). For this reason, farmers themselves even do study the concept of ‘nature-inclusive’ today (For
example Aeres, 2022, HAS, 2022). The complexity of the concept, in which 'everything is connected with
everything', requires input and communication from various disciplines, from scientific and practical knowledge.
As a result, it also entails a significant degree of uncertainty and diversity in scientific knowledge (Kraker et al.
n.d.). As Erisman (2022) points out in his inaugural lecture: “People are able to work within and with systems, but
understanding and fathom systems becomes more complex when more interactions have to be taken into
account”. The broad focus of this master thesis has the advantage of gaining insight into the interrelationships
of various aspects and factors, but has the risk to lack detailed understanding of the separated topics. Focusing
on one or a number of aspects of nature-inclusiveness could provide more detailed insight, but has the
disadvantage to lack a complete picture in which the coherence of the whole topic is explained.
Suggested research
With regard to the vagueness of the concept 'nature-inclusive', a first suggestion would be to explore the
measurability of nature-inclusiveness. A study on the key-performance indicators (KPI) (for nature-inclusive dairy
farming) might offer perspective in the vagueness of the concept. KPI’s are integral result-oriented indicators
which could measure the performance of individual farmers with regard to social issues. This includes measuring:
biodiversity, soil quality, water quality, landscape quality, etc. (Erisman, 2020). A similar form like 'indicative
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image score' can also be considered. In this method, various themes get designated indicators with
corresponding weightings (Calker, n.d.). With the use of sustainability indicators and standards, objectively
measurable characteristics can be measured and compared with target values. In principle, values can be
determined scientifically, but this will be more exact in one case than in the other. This is often a temporary
problem and requires further research (Kraker et al., n.d.). With regard to nature-inclusive dairy farming it might
be interesting to explore what kind of variables farmers feel like important for determining what is natureinclusive and not. In other words: ‘According to farmers, which factors are able to make nature-inclusivity
measurable?’. In addition it would be interesting to explore what norms they feel like to fit best to these
variables. For example: How many grazing days? How herb-rich should grassland be? Or when could a cow be
labeled as ‘robust’? Moreover, in order to gain a full understanding of the meaning of nature inclusiveness, a
multidisciplinary research or approach could provide improved insights. A collaboration of experts from different
fields (Van de Lockant and Thomassen, 2022) and people from inside and outside the university may increase
the understanding of nature-inclusivity. It should be noted that practical knowledge is also of great importance
(Erisman, 2022). Research by Erisman and Verhoeven (2020) and ongoing research by Van Doorn et al. (2022)
may serve as inspiring examples for making nature inclusiveness measurable. Methods such as these could
potentially make 'nature-inclusive' a more objective approach (Kraker et al, n.d.) thereby promoting research on
this theme. According to Verteken (2018), clear criteria on a concept would be valuable for triggering innovations
and might also help governments to link clear choices to ambitious goals (Erisman, 2022).
A second suggestion for further research results from the innovation theory. This theory explains how
an innovation is adopted by different groups over time. However, this study only performed research by means
of a snapshot because of limited time. In case of a long-term study it could possibly be interesting to measure
differences over time in order to really take the time-aspect into account.
A third suggestion is about the revenue model of nature-inclusive agriculture, which is a critical point of
attention among the conventional farmers of this study. Detailed insight into the financial characteristics of the
groups might be interesting to explore in order to add information on their financial abilities. De
Natuurverdubbelaars (2021) could probably be an interesting source for this. This study has performed an
economic analysis on the business operation of nature-inclusive farms and also compares the results to a
conventional reference group (see page three of the study). The factual numbers of farms in this sheet provide
clear insights of the financial characteristics of the farms and might be interesting for statistical analysis. For
additional research it might be interesting to do such a study on a larger scale with a sample containing farmers
throughout all sandy provinces in the Netherlands.
A last suggestion flowing from this study might be: ‘The exploration on knowledge sharing of natureinclusive agriculture’. It was striking that most of the nature-inclusive farmers of this study told about their
involvement in various knowledge-sharing groups and projects (in contrast to the conventional group). It might
be interesting to explore what initiatives could to stimulate or are most effective for involve conventional farmers
in such initiatives. To think of: platforms, excursions, study groups, open days, etc. See for example the website
of nature-inclusive agriculture Gelderland which organizes/advertises field trips about nature-inclusive
agriculture (Platform Natuurinclusieve landbouw Gelderland, 2022).
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8 Conclusion
This research did an attempt to answer the central question: “What is the nature of the gap between the
frontrunners of nature-inclusive farming and the majority of conventional farming?”. Specially the focus was on
dairy farmers on sandy soils. This research question has been answered with the use of an exploratory sequential
mixed method design: a qualitative part consisting of semi-structured interviews was followed and tested by a
qualitative part consisting of a survey among dairy farmers on sandy soils. The nature of the gap appears to be
characterized by contrasting farming systems consisting of different interconnected elements. To bridge the gap
between the two systems a conventional farmer has to go through the process of a certain ‘system transition’.
First of all, the motivation is likely to create the gap since farmers differ in considering external inputs as
annoying. Also differing expectations about the profitability of nature-inclusive farming seems to influence the
gap. Secondly, the amount of land is experience as a pre-condition for nature-inclusive farmers which can not be
met by all farmers. In addition, probably not all farmers have enough (practical) knowledge and information to
make a start with nature-inclusive farming. This is in line with the fact that quite a lot of the conventional farmers
are willing to learn more about nature-inclusive farming. Lastly, the conventional farmers seem to consider the
availability of a subsidy and/or higher price as a pre-condition to take nature-inclusive measures and thus start
on entering the transition.
The current situation, in which the society is trying to stimulate and initate sustainable practices among
farmers within the dairy farming sector, might take into account the aforementioned conclusions. Especially
knowledge sharing (about nature-inclusive measures and the business model) and financial incentives might be
worth to pay attention to. Lastly it is important that the concept of nature-inclusiveness becomes more specific,
in order to create both more clarity among the farmers. This would also contribute to more valid research.
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Appendix 1 – Interview
Dutch version
Inleiding
Afgelopen decennia is de landbouw met daarin de melkveehouderij enorme veranderingen ondergaan. Sinds de
tweede wereldoorlog hebben melkveehouders een omslag weten te maken naar intensivering en
schaalvergroting waardoor nooit meer tekorten zijn geweest. Nederland neemt inmiddels een grote positie in
als het gaat over de melkproductie, met dank aan de boeren.
Hoewel boeren gedurende een lange tijd richting intensivering en schaalvergroting zijn gestuurd, zijn de
afgelopen jaren ideeën hierover veranderd: discussies omtrent klimaat, biodiversiteit, stikstof etc. hebben ertoe
geleid dat boerenpraktijken in een negatiever daglicht zijn komen te staan. Echter, in deze discussie wordt veel
over boeren gesproken, maar weinig mèt hen. Bovendien wordt druk opgelegd in een systeem waarin eigenlijk
weinig ruimte is. Boeren zijn aan veel wetgeving gebonden en tegelijk moet het bedrijf ook financieel houdbaar
zijn. In dit gesprek met u is het doel om u als melkveehouder aan het woord te laten komen over
landbouwpraktijken en de verbinding met natuur daarin. Middels verschillende vragen zal ik luisteren naar uw
persoonlijke perspectieven en ervaringen op en met dit onderwerp.
Voorwaarden
Voorgaand aan het interview wil ik benoemen dat:
De informatie uit dit gesprek uitsluitend voor dit onderzoek gebruikt zal worden.
Het interview met u zal worden geanonimiseerd.
Het uitgewerkte interview naar u toegestuurd zal worden via de mail waarna u de gelegenheid heeft
opmerkingen te geven over eventuele inhoudelijke fouten.
De opname van het interview uitsluitend beschikbaar is voor mijn thesis begeleider vanuit de WUR en
de tweede lezer van mijn onderzoek.
U altijd in de gelegenheid bent om te stoppen met het interview.
Interview vragen
▪ Inleidend gesprek over het concept ‘Natuurinclusiviteit’
Zoals u zal weten lopen tegenwoordig de meningen uiteen over wat een passende landbouwvorm is in de huidige
tijd. Waar de één intensiever wil worden, wil de andere extensiever worden, en waar de één het jarenlang
gebruikte systeem wil koesteren, wil de andere overgaan op innovatie. Hierdoor zien we in Nederland
verschillende vormen van bedrijfsvoering.
o Hoe zou u de eigen bedrijfsvoering noemen kijkend naar uw persoonlijke drijfveren (bijv.
gangbaar, biologisch (dynamisch), natuurinclusief, etc.)?
(Wat is uw motivatie, wat drijft u, wat is uw focus in het bedrijf)
Een van die vele landbouwvormen die in Nederland wordt toegepast is ‘Natuurinclusieve Landbouw’. Volgens
een van de definities is dit ‘een vorm van duurzame landbouw en onderdeel van een veerkrachtig eco- en
voedselsysteem. Deze maakt optimaal gebruik van de natuurlijke omgeving en integreert deze in de
bedrijfsvoering. Daarnaast draagt natuurinclusieve landbouw actief bij aan de kwaliteit van diezelfde natuurlijke
omgeving. Natuurinclusieve landbouw produceert voedsel binnen de grenzen van natuur, milieu en leefomgeving,
met een positief effect op de biodiversiteit’ (Erisman et al. 2017).
o Bent u bekend met dit concept en kan u zich vinden in hoe dit is gedefinieerd?
(Weet u wat het inhoudt, wat de ontwikkelingen zijn, praat of leest u erover).
o Wat is volgens u ‘natuurinclusief’?
(Wanneer vindt u een bedrijfsvoering natuurinclusief en wanneer niet)
Voordat ik verder ga met de vragen uit dit interview zou ik graag beeld willen krijgen van hoe uw
bedrijfsvoering eruitziet. Dit wil ik doen door met u een aantal categorieën door te nemen (zie categorieën
bedrijfsvoering).
Zojuist hebben we uw bedrijfsvoering besproken, maar zoals u weet is geen boer gelijk in Nederland. Zo is er
bijvoorbeeld een kleine groep boeren aan het pionieren met bedrijfsvoeringen zoals biologisch (dynamisch),
boeren voor natuur, natuurinclusief, natuurboeren, etc. Een natuurinclusieve boer zou zijn bedrijfsvoering
kunnen kenmerken met de volgende aspecten: een robuust koeienras, kruidenrijk grasland, veel weidegang,
geen kunstmest, antibiotica en krachtvoer gebruik, uitgesteld maaien, etc.
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▪

Transitie: awareness, interest, evaluation, trial, adoption
Indien redelijk weinig natuurinclusieve maatregelen worden toegepast:
o Zijn er extra maatregelen gericht op natuurversterking waar u eens overna hebt gedacht
om toe te passen of wellicht mee heeft geëxperimenteerd? Waarom?
(Bijv. stoppen met het gebruik van kunstmest, krachtvoer, etc.)
Indien redelijk veel natuurinclusieve maatregelen worden toegepast:
o Wat heeft bij u de doorslag gegeven om vanuit interesse tot daadwerkelijk
implementering van natuurinclusieve maatregelen over te gaan? En waarom specifiek
deze en niet andere?
(Proces van interesse tot daadwerkelijke implementatie)

▪

Gat tussen middenmoot en koplopers
o Wat is uw connectie met boeren die de voorgenoemde praktijken hanteren? Zoals
bijvoorbeeld geen gebruik van kunstmest en krachtvoer, gebruik van kruidenrijk grasland
etc.? Wat vindt u van deze praktijken?
(Weet u wat ze doen, spreekt u hen, is er kennisuitwisseling, etc.)
o Wat zijn volgens u de algemene ontwikkelingen in de transitie van natuurinclusieve
landbouw onder melkveehouders?
(Zijn er veel bewegingen gaande, is het gat tussen de gangbare boer en
‘natuurinclusieve’ boeren groot, zijn er regionale verschillen?)

▪

Verhouding middenmoot en koplopers: willen, kunnen, moeten, mogen
Indien redelijke weinig natuurinclusieve maatregelen worden toegepast:
o Uw bedrijf: Waarom is uw bedrijfsvoering zoals deze is? En niet bijvoorbeeld zoals een
van de voorgenoemde vormen van landbouw? (Biologisch (dynamisch), natuurinclusief
etc.)?
(Reflecteren op willen, kunnen, moeten en mogen: wat houdt u tegen, wat beperkt u,
wat vormt barrières voor u)
o Andere bedrijven: Waarom denkt u dat een kleine groep melkveehouders maatregelen
treft t.a.v. de natuur?
(Reflecteren op willen, kunnen, moeten en mogen: wat drijft, helpt, stimuleert hen)
Indien redelijk veel natuurinclusieve maatregelen worden toegepast:
o Uw bedrijf: Waarom zijn er binnen uw bedrijf verschillende natuurinclusieve
maatregelen, maar heeft het overgrote deel van de melkveehouders deze bedrijfsvoering
niet?
(Reflecteren op willen, kunnen, moeten en mogen: wat drijft, helpt, stimuleert u)
o Andere bedrijven: Waarom denkt u dat een grote groep melkveehouders momenteel
(nog) geen natuurinclusieve maatregelen treft?
(Reflecteren op willen, kunnen, moeten en mogen: wat houdt hen tegen, wat beperkt
hen, wat zijn de barrières voor hen)

Categorieën bedrijfsvoering
Onderstaand zijn vijftien categorieën weergegeven. Daarmee kan een indicatie kan worden verkregen over de
natuurinclusiviteit van het bedrijf. Enkele mogelijke opties worden staan bij de categorieën weergegeven maar
eventuele andere antwoorden zijn ook mogelijk. Indien bij de categorie een natuur-inclusieve maatregel
genoemd wordt kan de box worden aangekruist zodat snel kan worden geteld hoeveel natuur-inclusieve
maatregelen worden toegepast. Op basis van de uitkomsten kan in het interview rekening worden gehouden
met welke vraagstelling gebruikt wordt.
Leeftijd respondent (jaren)
Leeftijd bedrijf (jaren)
Bedrijfsgrootte (hectare)
Melkkoeien (aantal)

Grasland:

Bouwland:

Stalruimte:

Totaal:
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1.

Koeienras (Robuust)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Holstein – Fleckvieh -Jersey - Groninger Blaarkop - etc.

2.

Grassoort (Kruidenrijk)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Engels raaigras - Kruidenrijk grasland

3.

Gebruik dierlijk mest (170 kg N/ha of gebruik ruige mest)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Drijfmest 170/250/270 kg - Ruige mest

4.

Aanwending dierlijk mest (Bovengronds)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Mestinjectie – Bovengronds

5.

Kunstmest (Nee)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Ja – Nee

6.

Gewasbeschermingsmiddelen (Nee)
…………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………..
Bijv.: Ja – Nee.

7.

Blijvend grasland en bouwland (Blijvend grasland en/of niet-kerende grondbewerking)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Wel/Geen blijvend grasland, Kerende/niet-kerende grondbewerking

8.

Weidegang (Min. 180 dagen)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Aantal dagen

9.

Slootbeheer (Ecologisch beheer)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Meemaaien slootkanten en volledig schonen van sloten – Oevervriendelijk beheer en gefaseerd
schonen van sloten.

10. Akkerranden (Kruiden of bloemen)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Gras – Kruiden - Bloemen.
11. Landschapselementen (Aanwezig)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Geen - Hagen, knotwilgen, houtwallen.
12. Agrarisch natuur- en landschapsbeheer (ANLb activiteit)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Geen – drie meter niet-bemeste slootkanten
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13. Vogelbeheer (Ja)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Geen - Gefaseerd maaibeheer – Nestkasten – Predatie beheer
14. Diervoeding (Hoofdzakelijk gras, zeer beperkt gebruik krachtvoer en snijmais)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Engels raaigras – Krachtvoer – Snijmais - Kruidenrijk gras – Granen
15. Ziektebestrijding (Homeopathische middelen, vrijwel geen antibiotica gebruik)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Bijv.: Antibiotica - Homeopathische middelen
16. Anders
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Hier kunnen maatregelen worden genoemd die de boer relevant acht te noemen voor zijn
bedrijfsvoering.

English version
Agriculture, including dairy farming, has undergone enormous changes in recent decades. Since the Second
World War, dairy farmers have made a switch to intensification and upscaling in order to prevent shortage. The
Netherlands now occupies a major position in the to milk production, thanks to the farmers.
Although farmers have been steered towards intensification and upscaling for a long time, ideas about this
have changed in recent years: discussions about climate, biodiversity, nitrogen, etc. have caused some groups
to be more critic on farm practices. However, in the discussion, a lot is been talked about farmers, but little
with them. Moreover, pressure is put on a system in which there is actually little space. Farmers are bound by a
lot of legislation and at the same time the company must also be financially feasible. In this conversation with
you, the aim is to give you the opportunity to tell your’e story about about agricultural practices and the
connection with nature. Through various questions I will listen to your personal perspectives and experiences
on and with this topic.
Preconditions
Before the interview I would like to mention that:
The information from this conversation will be used exclusively for this research.
The interview with you will be anonymized.
The detailed interview will be sent to you by e-mail, after which you have the opportunity to comment
on any substantive errors.
The recording of the interview is only available to my thesis supervisor and second reader of my
research conducting at the WUR.
You always have the opportunity to stop the interview.
Interview questions
▪ Introductory talk about the concept of 'Nature inclusiveness'
As you will know, people differ in what they see as the right form of agriculture in these current times. Where
one wants to become more intensive, the other wants to become more extensive, and where one wants to
cherish the system that has been used for years, the other wants to switch to another form. As a result, we see
different forms of business operations in the Netherlands.
o How would you call your own business operations based on your personal motivations
(E.g. conventional, biological (dynamic), nature-inclusive, etc.)?
(What is your motivation, what drives you, what is your focus in the company)
One of the many agricultural forms that is used in the Netherlands is 'Nature-inclusive Agriculture'. According
to one of the definitions, this is “a form of sustainable agriculture and part of a resilient eco- and food system.
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This makes optimal use of the natural environment and integrates it into the business operations. In addition,
nature-inclusive agriculture actively contributes to the quality of the same natural environment. Natureinclusive agriculture produces food within the boundaries of nature, the environment and living environment,
with a positive effect on biodiversity' (Erisman et al. 2017).
o Are you familiar with this concept and do you agree with how it is defined?
(Do you know what it means, what the developments are, do you talk or read about it).
o What do you think is 'nature inclusive'?
(What do you consider as a nature-inclusive business and what not)
Before I continue with the questions from this interview, I would like to get an idea of what your business
operations look like. I want to do this by going through a number of categories with you (see business
management categories).
We have just discussed your business operations, but as you know, no farmer is the same in the Netherlands.
For example, a small group of farmers is pioneering business practices such as organic (dynamic), farmers for
nature, nature-inclusive, nature farmers, etc. A nature-inclusive farmer could characterize his business
operations with the following aspects: a robust cow breed, herb-rich grassland, grazing, no fertilizer, use of
antibiotics and concentrates, delayed mowing, etc.
▪ Transition: awareness, interest, evaluation, trial, adoption
If quite little nature-inclusive nature inclusive measures are adopted:
o Are there any extra measures aimed at nature enhancement that you have been thinking
about to apply or perhaps experimented with? Why?
(e.g. stop using fertilizers, concentrates, etc.)
If quite a lot measures nature-inclusive measures are adopted:
o What was the decisive factor in your interest in actually implementing nature-inclusive
measures? And why specifically this one and not others?
(Process from interest to actual implementation)
▪

▪

Gap between middle and front runners
o What is your connection with farmers using the aforementioned practices? Such as no
use of fertilizers and concentrates, use of herb-rich grassland, etc.? What do you think of
these practices?
(Do you know what they do, do you speak to them, is there exchange of knowledge,
etc.)
o What are according to you the general developments in the transition of nature-inclusive
agriculture among dairy farmers?
(Are there many movements going on, is the gap between the conventional farmer
and 'nature-inclusive' farmers large, are there regional differences?)
Ratio middle and frontrunners: want, can, must, may
If quite little nature-inclusive measures are adopted:
o Your company: Why is your business the way it is? And not, for example, like one of the
aforementioned forms of agriculture? (Biological (dynamic), nature-inclusive, etc.)?
(Reflecting on wanting, being able, having to and being allowed: what stops you,
what limits you, what forms barriers for you)
o Other companies: Why do you think a small group of dairy farmers takes measures with
regard to nature?
(Reflecting on wanting, being able, having to and being allowed: what drives, helps,
stimulates them)
If quite a lot nature-inclusive measures are adopted:
o Reflecting on your farm: Why are there various nature-inclusive measures within your
company, but is the vast majority of dairy farmers not having this kind of management?
(Reflecting on wanting, being able, having to and being allowed: what drives, helps,
stimulates you)
o Reflecting on other farms: Why do you think that a large group of dairy farmers are not
(yet) taking nature-inclusive measures?
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(Reflecting on want, can, must and may: what stops them, what limits them, what
are the barriers for them)
Farm management categories
Fifteen categories are shown below. This can provide an indication of the degree of nature inclusiveness on the
farm. Some possible options are listed in the categories, but any other answers are also possible. If a natureinclusive measure is mentioned in the category, the box can be ticked so that it can quickly be counted how
many nature-inclusive measures are applied. Based on the results, it is possible to take into account which
question is used in the interview.
Age of the respondent (years)
Age of the farm (years)
Farm size (hectare)
Dairy cows (amount)

Grassland:

Arable land:

Cowshed:

Total:

1.

Cow breed (Robust)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Holstein – Fleckvieh - Jersey - Groninger Blaarkop - etc.

2.

Type of grass (Herb-rich)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g: English ryegrass - Herbrich grassland

3.

Collection of animal manure (max. 170 kg N/ha or use of solid manure)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Slurry 170/250/270 kg – Solid manure

4.

Application of animal manure (Manure spreading)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Manure injection – Manure spreading

5.

Use of fertilizer (No)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Yes – No.

6.

Use of cropprotection (No)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Yes – No.

7.

Permanent grassland and arable land (Permanent grassland and/or non-inversion tillage)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Yes – No permanent grassland, inversion/non-inversion tillage

8.

Grazing (Min. 180 days)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g. Number of days

9.

Ditch-management (Ecological management)
……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………
E.g.: Mowing ditch sides and complete cleaning of the ditches - Ditchside-friendly management and
phased cleaning of ditches.
10. Field edges (Herbs or flowers)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: Grass - Herbs - Flowers.
11. Landscape elements (Present)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g. Not present – Hedges, pollard willows, wooded bank.
12. Agricultural nature management (ANLb activity)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: None – Three meters of non-fertilized ditch sides
13. Bird management (Yes)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Options: None - Adjusted mowing data – Phased mowing management - Nest boxes – Predation
control.
14. Ration very (Mainly grass, very limited use of compound feed and silage maize)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E.g.: English ray grasses – Compound feed – Silage maize – Herb-rich grass – Grains
15. Disease control (Homeopathic remedies, almost no use of antibiotics)
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Options: Antibiotics - Homeopathic remedies or herbs & antibiotics in extreme cases.
16. Other
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Options: Other nature-inclusive measurements mentioned by the farmer.
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Appendix 2 – Survey
Dutch version
Welkom!
Deze enquête is bedoeld voor melkveehouders op zandgrond. Door middel van het beantwoorden van een
beperkt aantal vragen draagt u bij aan mijn master-afstudeeronderzoek aan de Wageningen Universiteit.
Doel van het onderzoek is om te zien hoe verschillende groepen boeren zich tot elkaar verhouden in de
transitie naar een “natuurinclusieve” melkveehouderij, en hoe het besluitvormingsproces daarin een rol
speelt. Het is niet belangrijk of u op dit moment zelf “natuurinclusief” bent, volgens de geldende normen,
want ik ben juist ook benieuwd naar overwegingen en beperkingen voor gangbare boeren om eventueel
“natuurinclusiever” te worden.
De enquête bestaat uit drie delen en kost u hooguit 5 minuutjes tijd. Deel 1 bevat drie vragen die bedoeld
zijn om in te schatten in hoeverre u op dit moment “natuurinclusief” bent. Dat wordt gedaan aan de hand
van losse criteria, maar ook aan de hand van uw eigen inschatting. Deel 2 bevat vragen die betrekking
hebben op uw besluitvormingsproces. Deel 3 bevat enkele achtergrondvragen.
Bij voorbaat dank voor het invullen!
Vriendelijke groet,
Astrid Lok
Student aan Wageningen Universiteit
Controle vraag voor de enquête start: klopt het dat u een melkveehouder bent op zandgrond?
o Ja, ik ben een melkveehouder op zandgrond.
o Nee, ik ben geen melkveehouder op zandgrond.
----------------------------------------------------------------------------------------------------------------------------------------Pagina 1
Deel 1: uw bedrijfsvoering
1. De onderstaande activiteiten/praktijken worden gezien als natuurinclusieve maatregelen. Geef aan
welke kenmerken van toepassing zijn op uw huidige bedrijfsvoering:
❑ Robuust koeienras: koeienras anders dan de hoog productieve rassen zoals Holstein -Friesian.
❑ Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
❑ Vrijwel geen antibiotica gebruik.
❑ Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras -klaver
mag u nemen als ondergrens).
❑ Meer dan 60% blijvend grasland.
❑ Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
❑ Bovengronds uitrijden van dierlijk mest.
❑ Vrijwel geen gebruik van kunstmest.
❑ Vrijwel geen gebruik van bestrijdingsmiddelen.
❑ Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen
in mee).
❑ Koeien weiden minstens 180 dagen per jaar.
❑ Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer,
onderhouden en versterken van landschapselementen (bijv. houtwallen), bloemrijk e
akkerranden, niet bemesten slootkanten, o.i.d.
❑ Geen van deze.
2.

Geef aan op de schaal, waar naar uw gevoel uw bedrijfsvoering het meest in de buurt komt:
Helemaal niet natuurinclusief

Heel natuurinclusief
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3.

Geef aan wat op u van toepassing is wanneer het om 'natuurinclusieve landbouw' gaat:
o Ik ben er niet bekend mee.
o Ik ben er min of meer mee bekend, verder niet zo geïnteresseerd.
o Ik ben er min of meer mee bekend èn wil er graag meer over leren.
o Ik weet er voldoende van om te besluiten of ik ermee aan de slag wil gaan.
o Ik ben aan het experimenteren met natuurinclusieve landbouw.
o Ik ben bezig om een omschakeling te maken naar een natuurinclusief systeem of ik heb
momenteel al een natuurinclusief systeem.
----------------------------------------------------------------------------------------------------------------------------------------Pagina 2
Deel 2: Uw besluitvormingsproces
4.

Geef aan in hoeverre u het eens bent met de onderstaande stellingen.
Helemaal
oneens
1

Oneens

Neutraal

Eens

2

3

4

Helemaal
eens
5

Ik vind het belangrijk dat mijn bedrijfsvoering
bijdraagt aan de verbetering van de natuur en
biodiversiteit in en om mijn bedrijf.
Ik vind het vervelend om sterk afhankelijk te zijn van
externe input (kunstmest, bestrijdingsmiddelen,
krachtvoer, antibiotica, ontwormingsmiddelen,
vliegbestrijding, reinigingsmiddelen, formaline, etc.).
Ik ervaar voldoening als mijn koeien meer melk
produceren dan die van mijn collega boeren.
Ik vind het leuk/belangrijk om regelmatig te
experimenteren met nieuwe
werkwijzen/technieken/methoden ter verbetering
van mijn bedrijfsvoering; ook als dat risicovol kan zijn.
Ik denk dat natuurinclusieve maatregelen (zie lijst
onder deze vraag) vrijwel altijd ten koste gaan van de
winstgevendheid.

Lijst van natuurinclusieve maatregelen
- Robuust koeienras: koeienras anders dan de hoog productieve rassen zoals Friese Holsteiner.
- Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
- Vrijwel geen antibiotica gebruik.
- Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras-klaver mag u nemen
als ondergrens).
- Meer dan 60% blijvend grasland.
- Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
- Bovengronds uitrijden van dierlijk mest.
- Vrijwel geen gebruik van kunstmest.
- Vrijwel geen gebruik van bestrijdingsmiddelen.
- Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen in mee).
- Koeien weiden minstens 180 dagen per jaar.
- Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer, onderhouden en
versterken van landschapselementen (bijv. houtwallen), bloemrijke akkerranden, niet bemesten slootkanten,
o.i.d.

----------------------------------------------------------------------------------------------------------------------------------------Pagina 3
Natuurinclusieve landbouw is een concept dat u wellicht steeds vaker voorbij ziet komen. Het concept omvat
verschillende maatregelen waarmee de natuurlijke omgeving wordt geïntegreerd in de bedrijfsvoering. Volgens
experts (Erisman, 2017) zou natuurinclusieve landbouw een positief effect op de biodiversiteit hebben en
produceert de boer zo voedsel binnen de grenzen van natuur, milieu en de leefomgeving.
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5.

Denk aan de natuurinclusieve maatregelen 𝗱𝗶𝗲 𝘂 𝗻𝘂 𝗮𝗹 𝗻𝗲𝗲𝗺𝘁 (zie lijst onder deze vraag). Wilt u
aangeven hoe belangrijk de onderstaande factoren voor u waren/zijn om deze maatregelen te
kunnen nemen? Indien u geen natuurinclusieve maatregelen heeft genomen op uw bedrijf mag u
deze vraag overslaan.
Helemaal
niet
belangrijk
1

Niet
belangrijk

Neutraal

Belangrijk

Heel
belangrijk

2

3

4

5

Hoeveelheid grond / huiskavel.
Hoeveelheid vrij investeringskapitaal.
Recht op vergoeding(en) vanuit het Agrarisch
Natuur- en Landschapsbeheer (ANLb).
Hoeveelheid inkomsten uit nevenactiviteiten.
Toegankelijkheid tot goede (praktijk-)kennis en
informatie.
Kansen in het lokale afzetgebied voor
natuurinclusief geproduceerde zuivel.
Een passend keurmerk/concept met een
bijbehorende meerprijs (waarmee het
bedrijfseconomisch haalbaar is).

Lijst van natuurinclusieve maatregelen
- Robuust koeienras: koeienras anders dan de hoog productieve rassen zoals Friese Holsteiner.
- Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
- Vrijwel geen antibiotica gebruik.
- Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras -klaver mag u nemen als
ondergrens).
- Meer dan 60% blijvend grasland.
- Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
- Bovengronds uitrijden van dierlijk mest.
- Vrijwel geen gebruik van kunstmest.
- Vrijwel geen gebruik van bestrijdingsmiddelen.
- Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen in mee).
- Koeien weiden minstens 180 dagen per jaar.
- Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer, onderhouden en
versterken van landschapselementen (bijv. houtwallen), bloemrijke akkerranden, niet bemesten slootkanten,
o.i.d.

----------------------------------------------------------------------------------------------------------------------------------------Pagina 4
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6.

Denk aan de natuurinclusieve maatregelen 𝗱𝗶𝗲 𝘂 𝗻𝘂 𝗻𝗼𝗴 𝗻𝗶𝗲𝘁 𝗻𝗲𝗲𝗺𝘁 (zie lijst onder deze vraag).
Wilt u aangeven in welke mate de onderstaande factoren een belemmering vormen om deze
maatregelen te kunnen nemen? (Indien u alle mogelijk maatregelen al denkt te nemen mag u deze
vraag overslaan).
Sterk
belemmerend
1

Enigszins
belemmerend
2

Niet
belemmerend
3

Hoeveelheid grond / huiskavel.
Hoeveelheid vrij investeringskapitaal.
Recht op vergoeding(en) vanuit het Agrarisch Natuur- en
Landschapsbeheer (ANLb).
Hoeveelheid inkomsten uit nevenactiviteiten.
Toegankelijkheid tot goede (praktijk-)kennis en informatie.
Kansen in het lokale afzetgebied voor natuurinclusief geproduceerde
zuivel.
Een passend keurmerk/concept met een bijbehorende meerprijs
(waarmee het bedrijfseconomisch haalbaar is).

Lijst van natuurinclusieve maatregelen
- Robuust koeienras: koeienras anders dan de hoog productieve rassen zoals Friese Holsteiner.
- Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
- Vrijwel geen antibiotica gebruik.
- Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras -klaver mag u nemen als ondergrens).
- Meer dan 60% blijvend grasland.
- Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
- Bovengronds uitrijden van dierlijk mest.
- Vrijwel geen gebruik van kunstmest.
- Vrijwel geen gebruik van bestrijdingsmiddelen.
- Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen in mee).
- Koeien weiden minstens 180 dagen per jaar.
- Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer, onderhouden en versterken van
landschapselementen (bijv. houtwallen), bloemrijke akkerranden, niet bemesten slootkanten, o.i.d.

7.

In welke mate vindt u de onderstaande factoren een belemmering om in uw bedrijf natuurinclusief
te werken?
Sterk
belemmerend
1

Enigszins
belemmerend
2

Niet
belemmerend
3

Beschikbare ruimte bij melkfabrieken om duurzaam geproduceerde
melk af te nemen.
Wet- en regelgeving die natuurinclusieve landbouw in de weg zit
(bijv. de kringloopwijzer, drijfmestbeleid).
Veranderende regelgeving die onduidelijkheid geeft over waar je als
boer op wordt afgerekend in de toekomst.
Het sociale netwerk waar ik mij in bevind.
Hoe er door mijn omgeving naar natuurinclusieve landbouw wordt
gekeken (rommelig, streberig, alternatief, etc.)

----------------------------------------------------------------------------------------------------------------------------------------Pagina 5
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Deel 3: Achtergrondvragen
In welke leeftijdscategorie valt u?
o Jonger dan 30 jaar
o 31 - 45 jaar
o 46 - 60 jaar
o 61 jaar en ouder
Hoeveel melkkoeien heeft u?
o Minder dan 50
o 50 - 100
o 101 -150
o Meer dan 150
Hoeveel liters melk produceren uw koeien per jaar?
o Minder dan 500.000
o 500.000 - 1.000.000
o 1.000.000 - 1.500.000
o 1.500.000 - 2.000.000
o Meer dan 2.000.000
Wat is uw bedrijfsgrootte?
o Minder dan 25 hectare
o 26 - 50 hectare
o 51 - 75 hectare
o Meer dan 75 hectare
Ziet het ernaar uit dat u een opvolger krijgt in de toekomst?
o Ja
o Misschien
o Nee
----------------------------------------------------------------------------------------------------------------------------------------Pagina 6
Bedankt voor het invullen van deze enquête!
Vergeet u niet op de onderstaande verzendknop te klikken?
----------------------------------------------------------------------------------------------------------------------------------------Pagina 7
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English version
Welcome!
This survey is meant for dairy farmers on sandy soil. By answering a limited number of questions you make
a contribution to my master's thesis research at Wageningen University. The aim of the research is to see
how different groups of farmers relate to each other in the transition to 'nature -inclusive' dairy farming,
and how the decision-making process plays a role in this. It is not important whether you are "natureinclusive" yourself at the moment, according to the applicable standards, because I am also curious about
considerations and limitations for conventional farmers to possibly become "nature inclusive".
The survey consists of three parts and will take you no more than 5 minutes. Part 1 contains three
questions to estimate your degree of “nature-inclusivess”. This is done on the basis of separate criteria, but
also on the basis of your own estimate. Part 2 contains questions related to your decisio n-making process.
Part 3 contains some background questions.
Thanks for your response in advance!
Sincerely,
Astrid Lok
Student at Wageningen University
Control question before the survey starts: is it true that you are a dairy farmer on sandy soil?
o Yes, I am a dairy farmer on sandy soil.
o No, I am not a dairy farmer on sandy soil.
-------------------------------------------------------------------------------------------------------------------------------------------Page 1
Part 1: Your business operations
1. The activities/practices below are seen as nature-inclusive measures. Indicate which characteristics
apply to your current business:
❑ Robust cow breed: cow breed different from high productive breeds such as Frisian
Holsteiner.
❑ Ration mainly consisting of grass; very limited use of compound feed and silage maize.
❑ Virtually no antibiotic use.
❑ Grassland which is herb-rich for the largest part: grass, clover, chicory, plantain, etc. (grass clover may be taken as a lower limit).
❑ More than 60% permanent grassland.
❑ A maximum of 170 kg nitrogen per hectare by using animal manure.
❑ Spreading animal manure above ground.
❑ Virtually no use of fertilizers.
❑ Virtually no use of pesticides.
❑ Non-inversion tillage: no plowing. (Include purchased crops in this as well).
❑ Cows graze at least 180 days a year.
❑ Management activity to strengthen biodiversity, such as: ecological ditch management,
maintenance and reinforcement of landscape elements (e.g. wooded banks), flower -rich
field margins, ditches not being fertilized, etc.
❑ None of these.

2.

Indicate on the scale where you feel your business comes closest:
Not nature-inclusive at all

Very nature-inclusive
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3.

Indicate what applies to you when it comes to 'nature-inclusive agriculture':
o I am not familiar with it.
o I'm more or less familiar with it, but not that interested.
o I am more or less familiar with it and would like to learn more about it.
o I know enough about it to decide whether I want to work with it.
o I am experimenting with nature-inclusive agriculture.
o I am in the process of making a switch to a nature-inclusive system or I already have a natureinclusive system at the moment.
-------------------------------------------------------------------------------------------------------------------------------------------Page 2
Part 2: Your decision-making process
4.

Please indicate to what extent you agree with the statements below.
Totally
disagree
1

Disagree

Neutral

Agree

2

3

4

Totally
agree
5

I think it is important that my business operations
contribute to the improvement of nature and
biodiversity in and around my company.
I find it annoying to be heavily dependent on external
input (fertilizer, pesticides, concentrates, antibiotics,
wormers, fly control, cleaning agents, formalin, etc.).
I experience satisfaction when my cows produce
more milk than those of my fellow farmers.
I like and think it's important to experiment with new
working methods/techniques to improve my business
operations; even if it can be risky.
I think that nature-inclusive measures (see list under
this question) are almost always at the expense of
the profitability.

List of nature-inclusive measures
- Robust cow breed: cow breed different from high productive breeds such as Frisian Holsteiner.
- Ration mainly consisting of grass; very limited use of compound feed and silage maize.
- Virtually no antibiotic use.
- Grassland which is herb-rich for the largest part: grass, clover, chicory, plantain, etc. (grass-clover may be taken as a lower
limit).
- More than 60% permanent grassland.
- A maximum of 170 kg nitrogen per hectare by using animal manure.
- Spreading animal manure above ground.
- Virtually no use of fertilizers.
- Virtually no use of pesticides.
- Non-inversion tillage: no plowing. (Include purchased crops in this as well).
- Cows graze at least 180 days a year.
- Management activity to strengthen biodiversity, such as: ecological ditch management, maintenance and reinforcement of
landscape elements (e.g. wooded banks), flower-rich field margins, ditches not being fertilized, etc.

-------------------------------------------------------------------------------------------------------------------------------------------Page 3
Nature-inclusive farming is a concept that you may hear more often about. The concept includes various
measures that integrate the natural environment into business operations. According to experts (Erisman,
2017), nature-inclusive agriculture would have a positive effect on biodiversity, allowing farmers to produce
food within the limits of nature, the environment and the living environment.

79

A.A. Lok

5.

Think of the nature-inclusive measures you are already taking (see list below this question). Would
you like to indicate how important the factors below were/are for you in order to be able to take
these measures? If you have not taken any nature-inclusive measures at your company, you can skip
this question.
Not
important
at all
1

Not
important
2

Neutral

Important

Very
important

3

4

5

Amount of land / house lot.
Amount of free investment capital.
Possible subsidies from the Agricultural Nature and
Landscape Management (ANLb).
Amount of income from sideline activities.
Accessibility to good (practice) knowledge and
information.
Opportunities in the local market for natureinclusive produced dairy products.
An appropriate quality mark/concept with an
associated added value (making it economically
feasible).

Lijst van natuurinclusieve maatregelen
- Robuust koeienras: koeienras anders dan de hoog productieve rassen zoals Friese Holsteiner.
- Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
- Vrijwel geen antibiotica gebruik.
- Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras -klaver mag u nemen als
ondergrens).
- Meer dan 60% blijvend grasland.
- Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
- Bovengronds uitrijden van dierlijk mest.
- Vrijwel geen gebruik van kunstmest.
- Vrijwel geen gebruik van bestrijdingsmiddelen.
- Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen in mee).
- Koeien weiden minstens 180 dagen per jaar.
- Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer, onderhouden en
versterken van landschapselementen (bijv. houtwallen), bloemrijke akkerranden, niet bemesten slootkanten,
o.i.d.

-------------------------------------------------------------------------------------------------------------------------------------------Page 4
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6.

Think of the nature-inclusive measures you are not taking yet (see list below this question). Would
you indicate to what extent the factors below form an obstacle to taking these measures? (If you
think you are already taking all possible measures, you can skip this question).
Strongly
hindering
1

Somewhat
hindering
2

Not
hindering
3

Amount of land / house lot.
Amount of free investment capital.
Possible subsidies from the Agricultural Nature and Landscape
Management (ANLb).
Amount of income from sideline activities.
Accessibility to good (practical) knowledge and information.
Opportunities in the local market for nature-inclusive produced dairy
products.
An appropriate quality mark/concept with an associated added value
(making it economically feasible).

List of nature-inclusive measures
- Robuust koeienras: koeienras anders dan de hoog productieve rassen zoal s Friese Holsteiner.
- Rantsoen hoofdzakelijk bestaande uit gras; zeer beperkt gebruik van krachtvoer en snijmais.
- Vrijwel geen antibiotica gebruik.
- Grasland voor het grootste deel kruidenrijk: gras, klaver, cichorei, weegbree, etc. (Gras -klaver mag u nemen als
ondergrens).
- Meer dan 60% blijvend grasland.
- Maximaal 170 kg stikstof per hectare door toepassing van dierlijk mest.
- Bovengronds uitrijden van dierlijk mest.
- Vrijwel geen gebruik van kunstmest.
- Vrijwel geen gebruik van bestrijdingsmiddelen.
- Niet-kerende grondbewerking: er wordt niet geploegd. (Neem hier ook aangekochte gewassen in mee).
- Koeien weiden minstens 180 dagen per jaar.
- Beheeractiviteit ter versterking van de biodiversiteit, te denken aan: ecologisch slootbeheer , onderhouden en
versterken van landschapselementen (bijv. houtwallen), bloemrijke akkerranden, niet bemesten slootkanten, o.i.d.

7.

To what extent are the factors below an obstacle for you to work in a nature -inclusive way?
Strongly
hindering
1

Somewhat
hindering
2

Not
hindering
3

Available space at milk factories to process sustainable produced
milk
Legislation and regulations that hinder nature-inclusive agriculture
(e.g. the cycle index, slurry policy).
Changing regulations that create uncertainty about what you as a
farmer will be held accountable for in the future.
The social network I belong to.
The way in which my environment looks at nature-inclusive
agriculture (messy, ambitious, alternative, etc.)

-------------------------------------------------------------------------------------------------------------------------------------------Page 5
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Part 3: Background questions
What age category do you fall into?
o Under 30 years
o 31 - 45 years
o 46 - 60 years
o 61 years and older
How many dairy cows do you have?
o Less than 50
o 50 - 100
o 101 -150
o More than 150
How many liters of milk do your cows produce per year?
o Less than 500,000
o 500,000 - 1,000,000
o 1,000,000 - 1,500,000
o 1,500,000 - 2,000,000
o More than 2,000,000
What is the size of your company?
o Less than 25 hectares
o 26 - 50 hectares
o 51 - 75 hectares
o More than 75 hectares
Does it look like you will have a successor in the future?
o Yes
o Maybe
o No
-------------------------------------------------------------------------------------------------------------------------------------------Page 6
Thank you for completing this survey!
Please don't forget to click on the ‘send button’ below.
-------------------------------------------------------------------------------------------------------------------------------------------Page 7
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Appendix 3 - t-Tests
Below several two-sample t-test are shown belonging to chapter six of this study. The t-tests assume unequal
variances and make use of an alpha equal to 0.025. In order to check whether significance is present or not, the
two tailed p-value is taken into account.

t-Test: Two-Sample Assuming Unequal Variances – Motivation
Statement 1

Mean
Variance
Observations
Hypothesized Mean
Difference
df

Statement 2
Variable
Variable 1
2
3,548387097 4,411765
0,722580645 0,257353
31
17

0
46
t Stat
4,403185142
P(T<=t) one-tail
3,15316E-05
t Critical one-tail
2,012895599
P(T<=t) two-tail
6,30631E-05
t Critical two-tail
2,317152172
p<0.025 --> Significant
Statement 3

Mean
Variance
Observations
Hypothesized Mean
Difference
df

Variable Variable
1
2
2,935484
4
1,729032
0,75
31
17
0
44

t Stat
-3,3681
P(T<=t) one-tail
0,000791
t Critical one-tail
2,015368
P(T<=t) two-tail
0,001582
t Critical two-tail
2,320711
p<0.025 --> Significant
Statement 4

Variable
Variable 1
2
2,935483871 1,941176
1,329032258 0,558824
31
17

Mean
Variance
Observations
Hypothesized Mean
Difference
0
df
45
t Stat
3,612822368
P(T<=t) one-tail
0,00037991
t Critical one-tail
2,014103389
P(T<=t) two-tail
0,000759821
t Critical two-tail
2,318890654
p<0.025 --> Significant

Variable Variable
1
2
3,387097 4,235294
1,178495 0,566176
31
17

Mean
Variance
Observations
Hypothesized Mean
Difference
0
df
43
t Stat
-3,17607
P(T<=t) one-tail
0,001381
t Critical one-tail
2,016692
P(T<=t) two-tail
0,002761
t Critical two-tail
2,322618
p<0.025 --> Significant

Statement 5
Variable
Variable 1
2
3,290322581 2,529412
0,746236559 1,139706
31
17

Mean
Variance
Observations
Hypothesized Mean
Difference
0
df
28
t Stat
2,520820886
P(T<=t) one-tail
0,008841757
t Critical one-tail
2,048407142
P(T<=t) two-tail
0,017683515
t Critical two-tail
2,368451749
p<0.025 --> Significant
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t-Test: Two-Sample Assuming Unequal Variances – Ability
Statement 1a

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p<0,025 --> Significant

Statement 2a
Variable Variable
1
2
4,52 4,411765
0,26 1,007353
25
17
0
22
0,4101
0,342849
2,073873
0,685699
2,405473

Statement 3a

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
4 3,588235
0,916667 0,882353
25
17
0
35
1,383587
0,087623
2,030108
0,175247
2,341969

Statement 4a
Variable Variable
1
2
2,88 3,235294
1,693333 0,941176
25
17
0
40
-1,01266
0,158654
2,021075
0,317308
2,328935

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
4,12 4,235294
0,776667 0,566176
25
17
0
38
-0,45442
0,326054
2,024394
0,652109
2,333721

Statement 5a

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
3,375 3,588235
1,461957 0,882353
24
17
0
39
-0,63485
0,264617
2,022691
0,529234
2,331264
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Statement 1b

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Statement 2b
Variable Variable
1
2
1,666667 1,857143
0,461538 0,43956
27
14
0
27
-0,86499
0,197333
2,051831
0,394667
2,373417

Statement 3b

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
1,769231 1,928571
0,424615 0,379121
26
14
0
28
-0,76476
0,225406
2,048407
0,450813
2,368452

Statement 4b
Variable Variable
1
2
2,307692 2,428571
0,621538 0,417582
26
14
0
32
-0,52147
0,302814
2,036933
0,605628
2,351835

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
2,192308 2,285714
0,481538 0,527473
26
14
0
26
-0,39402
0,348389
2,055529
0,696778
2,378786

Statement 5b

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Variable Variable
1
2
2,037037 2,076923
0,498575 0,576923
27
13
0
22
-0,15911
0,437518
2,073873
0,875037
2,405473
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t-Test: Two-Sample Assuming Unequal Variances – Legitimacy
Statement 1a

Statement 2a
Variable Variable
1
2
4,12 3,529412
1,443333 1,514706
25
17

Mean
Mean
Variance
Variance
Observations
Observations
Hypothesized Mean
Hypothesized Mean
Difference
0
Difference
df
34
df
t-Test: Two-Sample Assuming Unequal Variances – Demand
t Stat
1,541246
t Stat
P(T<=t)Statement
one-tail 1
0,066257
P(T<=t)Statement
one-tail 2
t Critical one-tail
2,032245
t
Critical
one-tail
Variable Variable
P(T<=t) two-tail
0,132514 1
P(T<=t)
two-tail
2
t Critical
two-tail
2,345056
t Critical
two-tail
Mean
2,733333 2,647059
Mean
p>0.025
--> Not significant
p>0.025
--> Not significant
Variance
0,34023 0,242647
Variance
Observations
30
Statement
1b
Hypothesized
Mean
Difference
0
Variable Variable
df
38 2
1
0,539065
Mean t Stat
1,666667
1,928571
P(T<=t)
one-tail
0,296493
Variance
0,615385
0,686813
t Critical one-tail
2,024394
Observations
27
14
P(T<=t) Mean
two-tail
0,592987
Hypothesized
t Critical two-tail
2,333721
Difference
0
df
25
p>0.025 --> Not significant
t Stat
-0,97708
P(T<=t) one-tail
0,168945
t Critical one-tail
2,059539
P(T<=t) two-tail
0,337891
t Critical two-tail
2,38461
p>0.025 --> Not significant

Statement 3

17

Mean
Variance
Observations
Hypothesized
Mean
Difference
0
df
33
t Stat
-1,5356
P(T<=t) one-tail 0,067084
t Critical one-tail 2,034515
P(T<=t) two-tail 0,134169
t Critical two-tail 2,348338
p>0.025 --> Not significant

0
35
1,390652
0,086555
2,030108
Variable Variable
0,17311 1
2
2,341969
2,733333 2,647059
0,271264 0,367647
30
17

Observations
Statement
2b
Hypothesized
Mean
Difference
df
Meant Stat
P(T<=t) one-tail
Variance
t Critical one-tail
Observations
P(T<=t) two-tail
Hypothesized
Mean
t Critical two-tail
Difference
df p>0.025 --> Not significant
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail
p>0.025 --> Not significant

Statement 4
Variable Variable
1
2
1,8 2,176471
0,648276 0,654412
30
17

Variable Variable
1
2
4,16 3,647059
1,39 1,367647
25
17

0
Variable Variable
29 2
1
0,492648
1,740741
2,071429
0,312985
0,353276
0,532967
2,04523
27
14
0,625971
2,363846
0
22
-1,46211
0,078925
2,073873
0,157849
2,405473

Statement 5
Variable Variable
1
2
1,566667 1,705882
0,46092 0,470588
30
17

Mean
Variance
Observations
Hypothesized
Mean
Difference
0
df
33
t Stat
-0,671
P(T<=t) one-tail 0,253445
t Critical one-tail 2,034515
P(T<=t) two-tail 0,506889
t Critical two-tail 2,348338
p>0.025 --> Not significant

Variable Variable
1
2
1,166667 1,352941
0,143678 0,367647
30
17

Mean
Variance
Observations
Hypothesized
Mean
Difference
0
df
23
t Stat
-1,1461
P(T<=t) one-tail 0,131769
t Critical one-tail 2,068658
P(T<=t) two-tail 0,263538
t Critical two-tail 2,397875
p>0.025 --> Not significant
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t-Test: Two-Sample Assuming Unequal Variances – Background
Age

Farm size
Variable Variable
1
2
2,645161 2,882353
0,503226 0,360294
31
17

Variable Variable
1
2
2,774194 2,764706
0,647312 0,941176
31
17

Mean
Variance
Observations
Hypothesized
Mean Difference
0
df
38
t Stat
-1,22605
P(T<=t) one-tail
0,113862
t Critical one-tail 2,024394
P(T<=t) two-tail 0,227724
t Critical two-tail 2,333721
p>0.025 --> Not significant

Mean
Variance
Observations
Hypothesized
Mean Difference
0
df
28
t Stat
0,03436
P(T<=t) one-tail
0,486417
t Critical one-tail 2,048407
P(T<=t) two-tail 0,972834
t Critical two-tail 2,368452
p>0.025 --> Not significant

Amount of dairy cows
Variable Variable
1
2
Mean
2,612903 2,411765
Variance
0,645161 0,757353
Observations
31
17
Hypothesized
Mean Difference
0
df
31
t Stat
0,786743
P(T<=t) one-tail
0,218703
t Critical one-tail 2,039513
P(T<=t) two-tail 0,437406
t Critical two-tail 2,355568
p>0.025 --> Not significant

Milk production per year per farm
Variable Variable
1
2
Mean
3,387097 2,411765
Variance
2,511828 0,757353
Observations
31
17
Hypothesized
Mean Difference
0
df
46
t Stat
2,752312
P(T<=t) one-tail
0,00422
t Critical one-tail 2,012896
P(T<=t) two-tail
0,00844
t Critical two-tail 2,317152
p<0.025 --> Significant

Available succesor in the future
Variable Variable
1
2
Mean
1,677419 1,588235
Variance
0,492473 0,507353
Observations
31
17
Hypothesized
Mean Difference
0
df
33
t Stat
0,417046
P(T<=t) one-tail
0,339673
t Critical one-tail 2,034515
P(T<=t) two-tail 0,679345
t Critical two-tail 2,348338
p>0.025 --> Not significant

87

