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Abstract: The European Union (EU) is globally the second highest emitter of greenhouse gases
from drained peatlands. On the national level, 15% of agricultural peat soils in the Netherlands
are responsible for 34% of agricultural emissions. Crucial to any successful policy is a better un-
derstanding of the behavioral change it will bring about among the target groups. Thus, we aim to
explore farmers’ differing viewpoints to discuss how policy and planning can be improved to ensure
landscape-scale climate mitigation on agriculturally used peatlands. Q methodology was used to
interview fifteen farmers on Dutch peat soils, whereby 37 statements were ranked in a grid according
to their level of agreement. Factor analysis revealed three main viewpoints: farmers with a higher
peat proportion show an urgency in continuing to use their land (‘cooperative businesspeople’),
while ‘independent opportunists’ are wary of cooperation compromising their sense of autonomy.
Farmers who are ‘conditional land stewards’ are open to agriculture without drainage but require
appropriate payments to do so. Future policy design must focus on providing support to farmers
that go beyond compensation payments by providing information about funding sources as well as
potential business models for peatland uses with raised water tables.

Keywords: peat; cooperation; farmer motivation; landscape-scale approach; Q method

1. Introduction

The European Union (EU) is responsible for 15% of total global emissions from drained
peatlands, making it the worldwide second highest emitter of greenhouse gases (GHG)
from peatlands [1]. The EU has committed to attain the main goal of the Paris Agreement
which set zero net carbon dioxide (CO2) emissions by 2050, and therefore GHG mitigation
on peatlands has an important role to play in Europe’s climate policies.

In the Netherlands, peatlands are not viewed as marginal lands; the flat grazing
meadows intersected by many ditches are a classical feature of the Dutch landscape. Peat
soils cover 290,000 ha (approximately 8% of the land area) of which 82% is used for dairy
farming, with water levels typically between 30 and 70 cm below ground [2]. To make
the peat suitable for typical agricultural practices such as grazing meadows, a network of
artificial water-drainage catchments known as ‘polders’ were created, dating back to the
Middle Ages [3,4].

Intensive agricultural use and associated drainage causes peat soils to shrink and over
the centuries this has driven major land subsidence in the Netherlands between two to
four metres [5]. Another consequence of artificially lowering the water table on peatlands
is CO2 release, as organic material is mineralized as it comes into contact with oxygen [6].
Furthermore, as the water table lowers or draining intensity increases, so does the intensity
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of emissions [7]. Thus, 34% of agricultural emissions in the Netherlands come from drained
peatlands [1] making it one of the largest national emitters worldwide [8]. There has been
recognition that continued drainage will incur great costs for spatial planning in the future,
for the building and water management as well as the agricultural sector [3,6,9]. Moreover,
recent research has warned that substantial welfare loss may be associated with delayed
peatland restoration [10].

To mitigate GHG emissions on peatlands and to reduce subsidence, it is necessary
to halt drainage on farmland with peat soils, which implies raising the water table. In
the EU, various measures for GHG mitigation from agriculture have been identified, such
as cultivation of wetland crops (“paludiculture”: 7) and raised ditch water levels [11].
Measures such as subsoil irrigation have been promoted in the Netherlands. However
recent research suggests that changes to the water table within the first 60 cm of peat soil is
insufficient to reduce carbon emissions at the field level [12]. Such measures demonstrate
the trade-off between climate mitigating action on peatland and conventional agriculture
management. A key challenge lies in creating options which are sustainable. This means
preventing further carbon loss but also giving farmers a profitable opportunity to continue
using their land [9,13,14].

For peatlands in particular, this means that a water table must be managed in contigu-
ous areas to make a noticeable impact on the hydrological network [14–18]. This is referred
to as a landscape-scale or an ecosystem-approach to peat management [19–21]. To warrant
such landscape-scale peatland management, agri-environment-climate measures (AECMs)
need to support cross-farm cooperation [22–25].

Crucial to any successful policy is a better understanding of the behavioral change
it will bring about among the target groups. In the case of voluntary financial incentives,
such as collective AECMs, it is therefore important to understand farmers’ motives for
cooperating with each other. The most effective way to incorporate these motives, so that
they drive the raising of the mean water level on used peatlands, is if they are taken into
account in the concrete design and implementation stages of voluntary AECMs.

Long-term drainage of interconnected peat sites can cause disturbances in (eco)hydrology,
affecting extensive hydrological networks, with changes reported several hundred meters
away from the location of drainage [26]. In addition to slowing down soil subsidence and
reducing GHG emissions [9], coordinating efforts between individual farm businesses to
raise the mean water level across an extensive peat area can directly and indirectly improve
ecosystem services across a landscape, such as species diversity [17] and water quality [15].

Since farmland is often fragmented, such ecosystem services can only be achieved
if farmers and landowners are able to manage and implement AECMs together [24]. In
contrast to other AECMs, raising the water level often requires a change in business
or management style for the farmer, therefore suitable compensation schemes and new
management models on agricultural peat soils must support such a transition [23]. One
important question for policy design remains: what motivates farmers to cooperate?

We conducted interviews with farmers on peat soils who are members of regional
agri-environment associations to understand what motives and expectations they have as
part of these cooperative structures. If farmers should agree to raise the water table, it is
important that scientists and policy makers understand farmers’ perspectives and include
them in the design and planning process [20,27]. Nevertheless, to the knowledge of the
authors, no studies exist which explore farmer’s motivations to participate in cooperative
agri-environmental management specifically in the context of raising the water table on
peatlands. The closest study found to address this issue was that of Haefner and Piorr [20],
which investigates peat farmers’ views towards coordinating institutions in Germany using
discrete choice experiments.

How farmers perceive cooperation is crucial for environmental measures to be suc-
cessful at the landscape-scale [14]. This paper seeks to fill this gap by discussing the
following questions:
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1. How do motivational profiles to engage in cooperative peatland management differ
between farmers?

2. How can these viewpoints be integrated by decision makers at various levels?

To reveal these viewpoints we used Q methodology, wherein farmers were asked to
rank a series of statements that reflected three main motivational categories: costs and
benefits, personal norms, and social norms. Hence, we discuss the research questions based
on farmers’ responses to the statements.

2. Materials and Methods
2.1. Case Study

The Netherlands has a long history with cooperative structures, from labor and pro-
ducer cooperatives to agri-environment collectives [25,27,28]. Since 2016, the Netherlands
is the only country in the EU to implement AECMs through collective organizations [29].
For clarity, when we use the term “collective” we refer to the regional agri-environment
associations in the Netherlands, while the terms “cooperation” or “cooperative” in this
study are used to describe the management principles of these collectives, or of a landscape-
scale approach. The collectives act as a “bridging organization” between farmers and the
government [30].

There are 40 collectives across the country, all regionally certified associations which
steer the implementation of AECMs of their members, including farmers and land man-
agers [31]. For the AECMs, the collectives receive government payments for contractual
conservation targets which they redistribute by concluding private contracts with indi-
vidual land users that define activities at field level [29]. The coordination activities of
fine-tuning individual contracts according to the habitat’s requirements at landscape-scale,
next to facilitating knowledge building, are carried out by employees of the collectives.

2.2. Data and Methods

Q methodology (hereafter: Q) is an explorative research approach which asks partici-
pants to rank and relate various predefined opinion statements in a grid according to their
level of agreement. Participants with similar grid rankings (Q-sorts) cluster into so-called
“factors” [32], also referred to as “typologies” (e.g., [33]), “narratives” (e.g., [34]), or “dis-
courses” (e.g., [35]). In contrast to other conventional statistical approaches (“R”-based
methods), the variables in the interview are the participants themselves [36].

Q is particularly suitable to peat management on farmland since many of the sustain-
able management options proposed so far are currently in pilot phases and are, in most
cases, not yet viewed as “ready for practice” [37]. Q in this study seeks to understand
the pattern of views and cooperative motives of farmers on peatlands, to advance future
landscape and policy planning [32,35].

2.2.1. Statement Development (Q-Set)

To guide the development of the structured statement set, or Q-set, in relation to the
research question, we used a framework from Barghusen et al. [38] which encompasses
farmers’ diverse motivations to participate in collective AECMs. Barghusen et al. based
the framework on a handbook for environmental psychology by Hamann et al. [39] and
a literature review on motivation-related aspects of farmers in collective conservation
situations, and successfully applied it in a workshop and survey with representatives from
Dutch collectives. It presents three main categories of motivation, subdivided into eight
further categories (Appendix A, Table A1).

We reduced the number of statements to strictly focus on the main strands of the
trade-off between climate mitigation and conventional peatland management. Watts and
Stenner [36] emphasize that the size of the Q-set should not be overwhelming for the
participant but should also not compromise the breadth of the “opinion domain” around
the main research question. We found 37 statements to be sufficient to cover the current
discourse surrounding this study’s research questions as well represent each motivational
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category, which also conveniently corresponded to a typical Q-set size [40]. After a pilot
interview and feedback from three collective employees, the statement list was sent to the
Dutch interviewer to be translated from English.

2.2.2. Participant Selection (P-Set)

We used convenience sampling [32] and contacted BoerenNatuur, the collectives’
umbrella organization, for finding Dutch participants for the interviews based on two
criteria: they must be (i) a farmer on peat soils, and (ii) a current member of an agri-
environment collective. A final P-set of fifteen farmers from five different collectives
voluntarily responded to our request (Figure 1) which satisfied the participant:statement
ratio (1:3) according to Grimsrud et al. [34].
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Figure 1. Map of Dutch peat areas overlain by regions of the five collectives interviewed in this
study. (Map creation: author’s own, using ArcMap [ESRI]. Geospatial data sources: BoerenNatuur
[collective areas], GADM [administrative boundaries]) and Wageningen University and Research
[peat soil areas]).

2.2.3. Interview and Analysis Process

After formal consent from each participant was obtained, all fifteen interviews were
conducted between November and December 2020, in Dutch. Each Q interview lasted
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between 25 and 45 min and was held online using video call and the tool “Aproxima
htmlQ” (https://github.com/aproxima/htmlq, accessed on 20 September 2020).

Before beginning, the interviewer stressed that the statement ranking was not a
test of knowledge and was rather a study to understand perspectives about peatland
management [41]. The categories of motivation were not revealed to the participants, to
minimize interpretation bias.

The Q grid contained 37 boxes, representing a forced-choice distribution (Appendix B,
Figure A1; [35]). In the first step of the sorting, participants were asked to separate
statements into three piles (disagree, neutral, agree). In step two they were presented
with the Q grid, where they were asked to sort statements from the piles, from −4 (most
disagree) to +4 (most agree).

The Q-sorts (final statements rankings based on their placement in the Q grid) from
each of the fifteen participants were arranged in columns and analyzed using the freely
downloadable qmethod package (accessed on 3 October 2020) designed for use in R appli-
cations [42]. This package uses a forced distribution as a standard precondition, principal
components analysis (PCA) to extract factors and varimax factor rotation. Consensus and
distinguishing statements, based on differences between z-scores, were marked up and
compared between factors.

Interview quotes, feedback sessions with the interviewer, as well as multiple review
processes were used to interpret and qualitatively describe the resulting factors. Prior
to the Q interview, a questionnaire containing fifteen closed questions was sent to each
participating farmer to obtain information about their farming background and farm
characteristics which would assist in the factor interpretation. Finally, we drew links
between the factor narratives and their relevance at various decision-making levels.

3. Results
3.1. Descriptive Statistics and Factor Characteristics

On summarizing each of the fifteen farmer Q-sorts, all statistical criteria were fulfilled
when three factors were extracted (Table 1). Two individuals’ Q-sorts did not load into
a single factor, indicating that these participants’ opinions were split between two or
more viewpoints [43]. These two Q-sorts were therefore excluded from further analysis
(Supplementary Material Excel S2).

Table 1. Characteristics of rotated and extracted factors.

Characteristic Factor 1 (F1) Factor 2 (F2) Factor 3 (F3) Total

Number of loading Q-sorts a 4 5 4 13
Collectives represented (corresponding to numbers in Figure 1) 3,4,5 2,3,4 1,3,4,5 all

Eigenvalues b 3.30 3.08 2.81 -
Percentage of explained variance 22.0 20.6 18.7 -

Standard error of factor scores 0.24 0.22 0.24 -
Humphrey’s rule c 0.58 0.52 0.50 -

Descriptive data, as meansand standard deviation (in brackets)

Age, years 50.2 (9.32) 45.4 (11.6) 48.5 (15.0) 47.8 (11.3)
Farm size, ha 49.5 (43.2) 80.8 (28.4) 64.8 (31.7) 66.2 (31.5)

Grassland proportion of farm, % 99.0 (2.00) 93.1 (6.81) 95.2 (9.62) 95.6 (6.78)
Peat proportion of farm, % 93.4 (8.41) 76.5 (24.1) 76.7 (31.3) 81.7 (22.8)

N livestock per ha, intensity proxy 3.63 (1.65) 3.63 (1.12) 2.80 (0.81) 3.37 (1.19)
Income from farming, % 75.0 (18.7) 93 (8.4) 96.3 (4.8) 88.5 (14.3)

N years farming 28.8 (12.1) 23.6 (9.3) 30.5 (11.4) 27.3 (10.4)
a satisfied if >2 participants (also referred to as “factor examples”: [36]). b satisfied if >1.00 [36]. c satisfied if >0.33 for 37 statements.

Farmers in F1 display the smallest average proportion of income from farming while
F3 representatives have the highest relative income. Moreover, F1 farmers hold the highest

https://github.com/aproxima/htmlq
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proportion of peat area in relation to their farm size. F1 and F2 representatives farm more
intensively on their land compared to F3 farmers.

3.2. Factor Narratives
3.2.1. Consensus

The Q analysis identified seven statements of consensus, meaning that opinions
about these statements are similar for all factors (Table 2). All factors strongly agreed that
environmentally friendly farming must be remunerated (S31, ~+4) and that cross-farm
activity can reduce land subsidence (S15, ~+3). Similarly, there is unanimous disagreement
that farmer-to-farmer communication is irrelevant to the success of an AECM (S13, ~−3).

Table 2. Factor scores and z-scores per statement, sorted by motivational subcategory.

Motivational
Category Subcategory Statement

Number Statement
Ideal Factor Score Rank of

Consensus a
F1 F2 F3

a. Costs and
benefits

a1. Direct
monetary
rewards

4 There should be a bonus payment if all relevant
farmers participate in rewetting. 2 1 4 10

6 The payment should be higher than the
opportunity costs. 4 1 1 28

18 The greater the water level raise, the greater should
be the payment. 1 1 4 b 36

30 Without payments I would not implement peat
soil conservation. −2 2 2 34

31 Farmers have to be paid for environmentally friendly
land use. 4 c 4 3 4

a2. Indirect
rewards

5 Participation in the collective increases my personal
farming knowledge. 0 0 1 13

20 Rewetting contributes to the stabilization of the
water table during extremely dry summers. −2 2 2 32

32 The protection of peat soils ensures that soil
fertility is maintained in the long term. 2 0 −2 33

33 Cooperation through my collective can also be used for the
joint marketing of products. 0 −1 −1 1

34 The advice from the collectives is helpful for
my business. 2 2 0 15

a3. Cost
savings

35 We (farmers) can save costs through division of labor
and shared machine use. 1 0 1 11

36 The collective helps us to reduce
administrative costs. 1 −1 0 22

b. Personal
norms

b1. Problem
awareness

1
“Wise use” of peatlands means finding a balance

between nature protection and providing
agricultural products.

1 1 −1 20

10 Peat soil subsidence is not relevant for my business. −2 −4 −1 27

17 For agricultural purposes, draining the land is no
longer a realistic option. −4 −4 −2 18

21 Peatland protection represents only a very small
reduction in greenhouse gases. −2 −1 0 12

22 Decades of peatland drainage have caused
biodiversity loss. −1 −2 0 23

b2. Perceived
responsibility

23 My engagement in nature protection could set an
example for other farmers. 0 0 −1 21

37 The main responsibility for peatland protection
lies with the farmers. −3 −3 −1 25

b3. Self-/group
efficacy

2 Cooperative management only
complicates farming. −3 0 −3 30

7 For cooperation to be effective, it is OK for some farmers
to put in more effort than others. 0 1 3 7

9 Deciding on a cooperative rewetting option is more
difficult when the farmers have diverse land uses. 1 0 3 8

13 The less often we (farmers) communicate, the more
successful the outcome of the measure. −4 −3 −3 2

15 Large scale action across farms will help to slow down
peat soil subsidence. 3 3 2 6

19
If we farmers can work as a cooperative unit, we can

demonstrate that we are committed to
societal demands.

3 0 1 14
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Table 2. Cont.

Motivational
Category Subcategory Statement

Number Statement
Ideal Factor Score Rank of

Consensus a
F1 F2 F3

c. Social norms

c1. Injunctive
norms

3 A common interest between cooperating farmers is
unimportant–we are only business partners. −1 −3 −3 9

8 I know that society appreciates efforts of
the collectives. 0 2 1 24

11 A good farmer should be able to
work independently. −1 1 0 28

12 Other farmers are competitors rather
than cooperators. −3 −2 −4 17

26 I am convinced that we as a collective have the
duty to act against peat soil subsidence. 0 −2 0 26

27 If I join for rewetting measures it will be appreciated by
other members in the collective. −1 −1 −1 5

28
The measures I take can also help my

neighbour(s) to realize future-proof agriculture in
the region of my collective.

1 3 0 19

29 It is crucial to have a lead farmer during a
cooperative farming activity. 0 4 1 29

c2. Descriptive
norms

14 Good agricultural land on peat soil has to
be drained. 3 3 −2 37

16 The peat meadow landscape is unique and should
be kept as it is. 2 −1 2 31

24 Farmers are first and foremost producers of
agricultural goods, not land stewards. −1 −2 −4 16

25 I currently feel under great pressure from the public to
implement environmental protection measures. −1 −1 −2 3

a Based on z-score differences between factors (Supplementary Material Excel S2). b Distinguishing statements for a certain factor (p-value
< 0.01) are in bold. c Consensus statement (without distinguishing any two factors at p-value < 0.05) are written in italics.

3.2.2. Distinguishes All

Factors show distinctly differing views about the indirect rewards associated with peat
protection and long-term soil fertility (S32). While F2 farmers neither agree nor disagree
with the statement (0), F1 agrees (+2) that protecting peat will maintain soil fertility. F3,
however, shows a relatively high level of disagreement with this statement (−2). One
farmer in this profile group explained that the meaning of soil fertility may be understood
differently depending on the site.

Nor is there a shared perspective about lead farmers during a cooperative activity
(S29). F1 is ambivalent about this statement (0) while F3 sees some value in having a
lead farmer (+1). F2, however, ranks this as one of the most important statements in the
Q-set (+4).

3.2.3. Factor 1–Cooperative Businesspeople

This profile of farmers clearly puts agriculture before climate. Climatic benefits
of rewetting are less convincing as an argument for peat protection for these farmers
(S20, −2). Their priority is to continue to farm their land, but they cannot imagine how
“good agriculture” can continue without drainage (S14, +3; S17, +4). They would like to
see payments for agri-environmental measures that go beyond compensation mechanisms
(S6, +4):

“I think there should be a way to earn money behind [the measure]. We would
not get it from the milk, so extra efforts have to be compensated.” (Farmer 4)

“If you want to move farmers in a certain direction, then the tactic of tempt-
ing should be applied. There must be a bonus or business model, not only a
compensation when doing extra work.” (Farmer 9)

Despite putting agriculture first, F1 farmers are also more likely to implement peat
soil conservation regardless of whether there is a payment (S30, −2). This may be related to
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their relatively modest view of themselves as land stewards (S24, −1) and their appreciation
of the administrative benefits of collective action (S36, +1).

In comparison with the other factors, F1 farmers place greater value on working
together (S12, −1; S19, +3). They would like to see more cross-sectoral support as they are
strongly against the notion that they are the sole actors responsible for peatland protection
(S37, −3): “Emissions are not only done by farmers, so cannot only be solved by the
farmers.” (Farmer 9). They are less sure than other factors about whether society appreciates
the work of the collectives (S8, 0) but strongly believe that farmers working together can
provide a positive public image (S19, +3).

3.2.4. Factor 2–Independent Opportunists

Like F1, F2 farmers value their occupations as farmers on peat soils over climate
protection. Compared to the other two groups of farmers, F2 farmers show a more urgent
need to address peat soil subsidence for the sake of their (farming) livelihoods (S10, −4).

Money plays an important role for these farmers (S30, +2; S31, +4) but they also value
intrinsic rewards related to independent work (S11, +1). They believe that their own agri-
environmental activities can lead other farmers to implement similar measures (S28, +3;
S29, +4). Strikingly, F2 farmers have a distinct opinion about the benefits of cooperation
(S2, 0). They see other farmers less as cooperators than the other factors (S12, −2):

“There is less land available to farm, so in the end we are competitors. But
farmers are also neighbors which help each other. You do not want to see it like
that, but it is like that of course.” (Farmer 14)

These farmers have a strong opinion that it is outside of the farmer’s responsibility
(S37, −3) and beyond the collective’s duty to act against peat soil subsidence (S26, −2):

“[acting against subsidence] is no task of the collective. The water authority and
the province are closer to the problem: one organization is concerned about the
wet area, the other about the land. I think they are linked. I talked about this
several times, but nobody listens.” (Farmer 1)

F2 farmers do not view the public as a force of motivation (S19, 0; S25, −1) but believe
that the actions of the collectives can be appreciated by the public (S8, +2).

3.2.5. Factor 3–Conditional Land Stewards

In contrast to the other viewpoints, such farmers dissociate strongly from the notion
that farmers are only agricultural producers (S24, −4). They are less of the opinion that
peat soils should continue to be farmed by current means: they can imagine pursuing
‘good’ agricultural practices even without drainage (S14, −2), they are less inclined to
believe that agriculture needs drainage (S17, −2) and they agree that there can be climatic
benefits from raising the water table (S20, +2). These farmers have a proportionally small
peat area compared to F1 and F2 averages. However, they also have the highest income
from farming (Table 1) which may partially explain the strong expectation that payments
should reflect the degree of rewetting (S18, +4).

While cooperation may not be easy due to a heterogeneity of land uses (S9, +3), F3
farmers largely agree with those in F1 that working together is important (S2, −3; S12, −4;
S35, +1). They believe more than the other factors that farmers have a responsibility to
protect peatlands (S27, −1). However, they are not very persuaded that nature protection
and productive yields from agriculture can coexist on peatlands (S1, −1):

“I do not see the balance very well: it is the one or the other. If I see that the land
gives lower quality grass, when we take place in meadow bird management.”
(Farmer 3)

Like F2, F3 farmers are not driven by the public’s perception of farmers’ actions (S25,
−2); instead, they show some confidence that farmers working in cooperation as well as
the work of the collectives can do more in receiving societal appreciation (S8, +1; S19, +1).
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4. Discussion

Our findings aim to encourage acknowledgement of different peat management
motivations by and between farmers, since this can play a key role in the design and
communication of suitable AECM applications. Having a representative number of distin-
guishing profiles or viewpoints of farmers can create new perspectives for policy plans. A
significant setback of Q is that there is no standardized protocol concerning how to interpret
the viewpoints revealed by the quantitative analysis, much like assemblage theory [44].
While this analysis reveals three significant farmer viewpoints, it is also possible that within
these viewpoints multiple minor perspectives are integrated [35]. The main focus of this
study is to suggest communication approaches which specifically target different farmer
profiles. The three overarching viewpoints therefore frame a communication basis on
which to build on and develop new policies.

4.1. Motivation to Cooperate

Our results show that most farmers have a positive view towards cooperation. This
contrasts to results from Germany, where Haefner and Piorr [20] found that farmers
in Germany who had more professional training show less favorable attitudes towards
cooperation. Dutch farmers in this study do not follow this pattern of thought, which is
likely due to the long history of cooperative structures in the Netherlands. More recently,
political pressures such as the nitrogen crisis in 2019 have united farmers and given rise to
organizations such as the ‘Farmers Defence Force’. Farmers have thus had considerable
time to become accustomed to and trust the benefits of cooperation [25].

Interestingly, a farmer’s region and collective membership does not allude to the
viewpoint (F1, F2, or F3) they hold, indicating that the cooperative approach for landscape-
scale management may be a common locus of intervention for discussing sustainable
peatland options with farmers, regardless of the region. This coincides with other studies’
findings, that farming styles are “not entirely” region-specific [45] and that differences in
willingness to cooperate cannot be attributed solely to farm location [27].

In the context of peatlands, our results suggest that it is rather the share of peat
soils and livestock density that determine the cooperative viewpoints of a farmer. If we
assume that a farmer’s peat proportion and livestock density are proxies of dependency
on peatland, our results suggest that a farmer’s motivation to cooperate in peatland
protection is negatively related to dependency on peatland, as illustrated by the cooperative
businesspeople’s (F1) viewpoint in contrast to that of the conditional land stewards’ (F3).

Burton et al. [46] and Thomas et al. [47] find that a farmer not only considers financial
gains and losses when changing a farming activity, but also associated costs to social
and cultural capital. Our study similarly shows that a farmer whose business is more
dependent on peatland feels that they have more ‘face’ to lose, in other words higher
opportunity costs related to social and cultural capital, if they take part in cooperative
measures since they expect more pressure and consequently must put in more effort to
change their practices [48]. To minimize these costs, a focus should be placed on providing
advisory support to such farmers, together with and from other local stakeholders in
these peat areas, especially since these relatively peat-dense farmlands are areas of higher
environmental value [49].

On the other hand, farmers on less-dense peat area and whose income mainly comes
from agriculture (independent opportunists, F2, and conditional land stewards) may place
a greater emphasis on financial capital and appear to be more motivated by economic
support for conservation action [19,48,50].

It is important to note that cooperation may not contradict individual autonomy, as is
the case for independent opportunists, so long as the final decision-making power stays
with the farmer [51]. There are limits in willingness to cooperate: if a farmer agrees to
cooperate in a large-scale peatland protection measure, they may want to define which
activities contribute to this themselves [25]. Policies which are open and flexible regarding
the array of activities which can contribute to a conservation goal, and that tolerate changes
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in perspectives over time, may therefore be more motivating for farmers to cooperate in
AECMs [21,24,52].

4.2. Viewpoint-Specific Suggestions for Approaching Farmers in Collectives

This brings the discussion to the role of the collectives. Coordinators for sustainable
peatland management projects within the collectives can use the results from the motiva-
tional profiles to plan future AECM applications, or to inform their current communication
approaches with farmers on peat soils.

Spatial connectivity between farm sites is one major issue that is consistently raised in
the discussion about landscape-scale AECMs [25]. Our results highlight the importance for
the collectives to know which farmers are more dependent on peat soils than others so that
projects and communication strategies can be adjusted accordingly.

For farmers who are independent opportunists to engage in cooperative action, it
is especially important to have projects which are flexible and allow for management
decisions which have a higher degree of independence from neighboring farmers. For
such farmers, working closely with others is rather seen as a burden. Therefore, contracts
with other collective members would not appeal to them as much. Organized visits to
demonstration sites for paludiculture may be an important point of persuasion for inde-
pendent opportunists to engage in sustainable peatland management [7]. Ziegler et al. [53]
state that since biomass from paludiculture cannot compete with yields from conventional
peatland use, stakeholders must be included at the beginning of the planning process and
receive “sustained policy support” to make “wet” agriculture on peat soils feasible.

The framing of sustainable peatland management through meadow bird protection
programs and land subsidence is widespread in the Netherlands [54]. However, this
strategy may be too narrow for farmers who see themselves as conditional land stewards
since it does not directly address the climatic effects of peat drainage. Including diverse
framings which are based on sound scientific evidence and cultural values may be useful
in attracting a wider audience of farmers to participate in cooperative AECMs, as well
as highlighting the long-term climatic implications of peat oxidation and fertility loss
through drainage.

Moreover, especially for independent opportunists, membership or engagement of
non-farmers in the collectives (if not already present) could be beneficial for encouraging
cross-sectoral relations and exchange [14].

4.3. Recommendations for Policy

One important question is how to foster landscape-scale management of peatlands
within agri-environmental policies? We want to use our results to discuss this question.

Although climate protection has become an important goal in the field of agri-
environment or agri-investment programs in Europe, few targeted measures for peatland
protection are included in these [7]. Beside the fact that many management options for
peatland protection need to be adopted at the landscape-scale, there is also the issue that
the carbon emissions cannot be effectively monitored on individual peat sites [19], which
suggests that peatland protection cannot be adequately managed through contracts with
individual farmers. Therefore, the experiences in the Netherlands that farmers are willing
to cooperate are interesting. Governments in other countries could follow the Dutch exam-
ple to incentivize cooperation by giving priority to joint applications for peatland related
AECMs over individual ones (cf. [14]).

Collective employees have shown that they believe direct monetary rewards to be one
of the most important motivations for farmers to engage in AECMs [38]. Our results confirm
the assessment of the collectives, but unless farmers are presented with feasible business
models for changing their peatland use, sufficient financial allocations remain a cornerstone
for measures in the field of (cooperative) peatland management. National governments or
regional collectives could motivate farmers by offering a ‘Funding Handbook for Carbon
Farming’ for peat farmers, with information about market access, existing funding support
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and eligibility requirements related to land management with a raised water table. During
the last years different public and private initiatives have started to promote peatland
restoration (e.g., IUCN Peatland Program in the UK) and develop markets for buying
carbon certificates for rewetted peat sites (e.g., MoorFutures in Germany, and Valuta voor
Veen [Paying for peat] in the Netherlands).

Market access is a key concern for farmers’ and consumers’ acceptability of products
from peatlands with a raised water table [19]. If special priority is given to home-grown
products from peatlands, such as Common Reed as a construction material from paludicul-
ture, this may motivate farmers to consider cooperating in the adoption of these practices.
Another policy instrument which can reward a change in management is labelling [38,55],
as has been carried out for milk from meadow bird protection sites (labelled as ‘weide-
vogelmelk’, not only specific to peat-based grasslands). Still, consumer acceptance, trust
and habit also play a crucial part in the acceptance of new market products [39], therefore
public outreach at regional and national levels must complement such policies.

Globally, payments for ecosystem services could be one instrument (beside others) to
reduce carbon emissions from agriculturally used peatlands. However, new cooperative
schemes are important, by way of agglomeration bonuses for example [38,56], to foster
necessary collaboration between farmers to achieve landscape-scale environmental impacts.

4.4. Future Research

Although this study is not intended to be representative of all Dutch peat farmers,
we propose that the viewpoints identified from the Q analysis provide a first insight that
farmers are not averse to landscape-scale policy making. Since the interpretation of the
profiles was mainly conducted by authors with a scientific background, we encourage the
wider Dutch farming community, particularly the collectives, to use these three motiva-
tional profiles as a contextual setting for an open discussion or workshop with farmers and
other relevant peatland actors (e.g., [57]).

Farmers need to be presented with options and know-how if they are expected to
continue their business with a raised water table. New business models, which give advice
on relevant funding opportunities and policy support according to the changed land use,
must be developed and made available to farmers [7,19].

Further research with farmers and other actors in peat-dense countries must be carried
out to investigate the relationship between a farmer’s peat proportion and motivation
to cooperate in protective peatland management, as hinted by the differences between
cooperative businesspeople and conditional land stewards. Finding intersections between
stakeholders and their perspectives may be key to creating landscape-scale climate mitiga-
tion strategies on peatlands which are resilient [58].

5. Conclusions

There is great value in understanding different perspectives for enabling cooperative
peatland management, and this study has presented several motivations from the farm-
ers’ point of view. Three main profiles of motivation were found, and the results show
that further study should examine the connection between on-farm peat proportion and
motivation to cooperate.

Other countries or regions may adapt the study method to interview farmers or other
stakeholders on peatland, to foster critical self-reflection about cooperative approaches
across the peat landscape. If the public expects GHG mitigation measures on peat soils
to assist in reaching the 2050 climate neutrality target, our results show that there is a
need for credible, long-lasting revenue models which can illustrate to farmers the financial
feasibility of land management with a raised water table.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/land10121326/s1. Code S1: R code for Q method; Excel S1: Q input data for R; Excel S2: Q
results interpretation.

https://www.mdpi.com/article/10.3390/land10121326/s1
https://www.mdpi.com/article/10.3390/land10121326/s1
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Appendix A

Table A1. Categories of farmers’ motivation from [38], for participation in cooperative AECMs and corresponding
Q statements.

Motivational
Category Subcategory Statement

Number Q Statements Source(s)

a. Costs and
benefits

a1. Direct monetary
rewards

4 There should be a bonus payment if all relevant farmers participate
in rewetting. [56]

6 The payment should be higher than the opportunity costs. [49]
18 The greater the water level raise, the greater should be the payment. [4]
30 Without payments I would not implement peat soil conservation. [20]
31 Farmers have to be paid for environmentally friendly land use. [30,52]

a2. Indirect rewards

5 Participation in the collective increases my personal
farming knowledge. [31]

20 Rewetting contributes to the stabilization of the water table during
extremely dry summers. [3]

32 The protection of peat soils ensures that soil fertility is maintained in
the long term. [9]

33 Cooperation through my collective can also be used for the joint
marketing of products. [14]

34 The advice from the collectives is helpful for my business. [14,29]

a3. Cost savings 35 We can save costs through division of labour and shared machine use. [52]
36 The collective helps us to reduce administrative costs. [52]
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Table A1. Cont.

Motivational
Category Subcategory Statement

Number Q Statements Source(s)

b. Personal norms

b1. Problem
awareness

1 “Wise use” of peatlands means finding a balance between nature
protection and providing agricultural products. [59]

10 Peat soil subsidence is not relevant for my business [3–5]

17 For agricultural purposes, draining the land is no longer a
realistic option. [60]

21 Peatland protection represents only a very small reduction in
greenhouse gases. [8,24]

22 Decades of peatland drainage have caused biodiversity loss. [15–17]

b2. Perceived
responsibility

23 My engagement in nature protection could set an example for other
farmers. [49,61]

37 The main responsibility for peatland protection lies with the farmers. [20,39,54]

b3. Self-/group
efficacy

2 Cooperative management only complicates farming. [33]

7 For cooperation to be effective, it is OK for some farmers to put in
more effort than others. [25]

9 Deciding on a cooperative rewetting option is more difficult when the
farmers have diverse land uses. [28]

13 The more often we (farmers) communicate, the more successful the
outcome of the measure. [62]

15 Large scale action across farms will help to slow down peat
soil subsidence. [9]

19 If we farmers can work as a cooperative unit, we can demonstrate that
we are committed to societal demands. [27,44]

c. Social norms

c1. Injunctive norms

3 A common interest between cooperating farmers is unimportant–we
are only business partners. [14]

8 I know that society appreciates efforts of the collectives. [63]
11 A good farmer should be able to work independently. [51]
12 Other farmers are competitors rather than cooperators. [51]

26 I am convinced that we as a collective have the duty to act against peat
soil subsidence. [64]

27 If I join for rewetting measures it will be appreciated by other
members in the collective. [39]

28 The measures I take can also help my neighbour(s) to realize
future-proof agriculture in the region of my collective. [65]

29 It is crucial to have a lead farmer during a cooperative farming activity. [30,56]

c2. Descriptive
norms

14 Good agricultural land on peat soil has to be drained. [58]
16 The peat meadow landscape is unique and should be kept as it is. [9]

24 Farmers are first and foremost producers of agricultural goods, not
land stewards. [30]

25 I currently feel under great pressure from the public to implement
environmental protection measures. [14]

Appendix B

The distribution is forced and quasi-normal. Below the ranking bar (minus four [−4],
strongly disagree, to plus four [+4], strongly agree), the numbers in brackets correspond to
statement numbers. A beginning extract of each statement is also shown.
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