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While soil degradation is continuing to threaten the global agricultural production system, a common under-
standing of how to encourage sustainable soil management is missing. With this study, we aim to provide new
insights on targeted policies that address the heterogeneity of farmers. We scrutinized the plurality of views on
soil management among arable farmers in the Austrian (and European) policy context. To do so, we applied Q
methodology, a method that identifies different perspectives on a topic present in a population and analyzes this
subjectivity statistically. We interviewed 34 arable land farmers who varied in their farming backgrounds. The
results yielded four different viewpoints on soil management held by the interviewed farmers: two rather eco-
centric perspectives (Nature Participants, Pleasure Seekers) and two rather anthropocentric perspectives
(Traditional Food Providers, Profit Maximizers). Our study shows that farmers’ soil management is influenced by
more than economic considerations and suggests that a mix of policy approaches is needed to reach all farmers
and avoid adverse effects of excluding farmers. We provide several suggestions for policymakers on how to
complement agri-environmental policies: appealing to human-nature relationships, offering training and ex-

perimentation services, fostering social networks, and raising the social reputation of farmers.

1. Introduction

Soil erosion and the loss of soil biodiversity and fertility threaten the
global agricultural production systems (Lal, 2015). Apart from natural
processes that continually shape the state of soils, agricultural activities
trigger soil degradation (Panagos et al., 2014). As soil management can
not only degrade, but also restore soils (Lal, 2015), it is addressed in the
2030 Agenda for Sustainable Development by the United Nations (T6th
et al., 2018). However, a common strategy to encourage sustainable soil
management is missing so far (Panagos et al., 2016), and the effec-
tiveness of soil conservation policies is questionable (Kutter et al.,
2011). A comparative analysis by Kutter et al. (2011) of hundreds of
mandatory, voluntary incentive-based and awareness-increasing soil
conservation policies across 24 EU countries revealed that most policies
did not sustainably achieve their targeted environmental goals, but also
that different policy mechanisms addressed similar soil conservation
issues.

A small but growing body of literature (Frey and Jegen, 2001;

* Corresponding author.

Kieninger et al., 2018; Rode et al., 2015; Vatn, 2010) indicates that
monetary incentives (the most common soil conservation policy) may
not be enough to promote sustainable soil management practices sub-
stantially. Monetary incentives such as agri-environmental schemes
(AES) do have the intended and primary effect of motivating behavioral
change by offering financial rewards. However, they also have an often
underestimated secondary effect of undermining intrinsic motivations
for conservation or excluding individuals who, due to their mindset, do
not feel addressed by the policy’s framing (Baum and Gross, 2017;
Dessart et al., 2019; Pannell et al., 2006). Therefore, long-term changes
in soil management might be better promoted by adding other or
supplementary measures, such as facilitating group learning (Prager
and Creaney, 2017). This calls for behavioral insights into policy-
making. Policymakers need to understand how farmers themselves
perceive (their) soil management and how their mental models link
with their management practices (Bartkowski and Bartke, 2018; Davies
and Hodge, 2007). Dessart et al. (2019) identified several knowledge
gaps regarding the interactions between soil management policies and
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how they can be orchestrated to meet the plurality of farmers’ cognitive
and normative mental models. According to them, these knowledge
gaps might explain why secondary policy effects, such as crowding-out
or rebound effects, are not yet fully understood, particularly in the
context of farming practices.

Baum and Gross (2017) address these secondary effects and show
that policies for behavior change are effective only if they understand
and consider both (1) individual behavioral determinants and (2) the
context that frames those determinants, and ultimately the expression
of a particular behavior. The authors suggest a governance approach
that considers the complexity of farmers’ daily soil management deci-
sions and rightly appreciates the context of those whom the policy
addresses (Knowler and Bradshaw, 2007; Prager and Posthumus, 2011).

Regarding individual behavioral determinants, many studies have
collected and examined variables that might explain diverging soil
management practices (for an overview, see Dessart et al., 2019). For
example, a review of 23 publications on farmers’ adoption of con-
servation measures identified more than 150 explanatory variables
(Prager and Posthumus, 2011). However, studies often underscore that
farming has many facets and is not just about running a business and
optimizing income (McElwee, 2004). Farming decisions are, like any
other human behavior, guided by a multiplicity of thoughts, which
emerge from their beliefs, attitudes, norms, and values (Hamdy and
Aly, 2014; Karali et al., 2014; Knowler and Bradshaw, 2007; Mattison
and Norris, 2005; Prager and Posthumus, 2011; Rajendran et al., 2016),
as well as individual and collective understandings of the human-nature
relationship (HNR) (Muhar et al., 2018). Thus, farmers are anything but
a homogenous group (Darnhofer et al., 2005), and better understanding
their soil management is a difficult endeavor.

Regarding the context that frames behavioral determinants and ul-
timately the expression of farmers’ behavior, we need to acknowledge
that farmers are embedded in their unique contexts, such as families,
the society they live and work in, changing policies and legislations,
developments of global markets or changing customer demands.
However, the context not only shapes the local reality of farmers, it also
influences their social-cultural concepts of nature (e.g., HNR). In this
regard, Muhar et al. (2018) present a conceptual model that integrates
socio-cultural concepts of nature into existing concepts of governance
of social-ecological systems. Empirically, only a few studies investigate
the adoption of soil conservation across contexts (Knowler and
Bradshaw, 2007). As one of those few, Prager and Posthumus (2011)
relate environmental, economic, institutional, and local variables to the
adoption of soil conservation. More recently, Bartkowski and Bartke
(2018) reviewed 87 European studies to identify leverage points for soil
conservation policies and distinguish between farm and farmer char-
acteristics, the social-institutional environment, economic constraints,
and decision characteristics (e.g., how well a practice fits with existing
farm management).

With our study, we aim to provide new ideas for targeted policies
for sustainable soil management. As discussed above, such policies
should be geared to the heterogeneity of farmers but should also take
the farmers' context into account. We thus first scrutinize farmers’ views
on soil management, to understand the plurality of these viewpoints.
More specifically, we are interested to see which different views on soil
management we can distinguish among Austrian crop farmers. Based on
these insights, we then develop suggestions of how policies can take this
plurality into account. Thus, with this study we aim to support policies
that strive to address and crowd-in farmers holding different views.

Empirically, Farming Styles identification and using Q Methodology to
assess farmer perspectives are promising research approaches to deduce
and distinguish farmers’ viewpoints. Both methods allow being in-
tegrative in the sense of discerning the individual embedded in a
broader context. Farming Styles differentiate groups of farmers that
share a particular mindset (van der Ploeg, 1994; Schmitzberger et al.,
2005). This approach has, among other things, helped to better un-
derstand variability in farmers' conservation practices (Schmitzberger
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et al., 2005). While farming style research is criticized for overly relying
on the researchers' assessment, Q Methodology allows focusing on what
people (in our case farmers) themselves select to be their approach to
farm management (Fairweather and Klonsky, 2009). Therefore, Q
Methodology has proven helpful in differentiating farmers' environ-
mental perspectives (Davies and Hodge, 2007) and viewpoints on en-
vironmental behavior (Walder and Kantelhardt, 2018). As we aim to
unravel farmers’ soil management perspectives, we consider Q Metho-
dology as well-suited to our research aim. The method combines qua-
litative and quantitative elements, which allows us to be comprehensive
while still being able to reduce complexity. After identifying farmers'
views on soil management, we discuss how soil conservation policies
align with the identified viewpoints, and which types of policy may be
promising options in the future.

In the remainder of the paper, we first explain Q Methodology. We
summarize the existing research on soil conservation and variables in-
fluencing farmers’ soil management, as such a thorough literature re-
view constitutes the variable set of our Q study. We then describe our
sample and process of data collection. Afterward, we describe the re-
sults regarding the viewpoints we have found to exist among farmers.
The discussion chapter then links our findings to policy. We close with a
brief conclusion.

2. Material and methods

Q Methodology is a method that identifies different perspectives on a
topic present in a population, and that quantifies this subjectivity
through statistical calculations (Watts and Stenner, 2012). In Q Meth-
odology, respondents rank statements (the Q set) relating to a main
question by placing them in a quasi-normal distribution (the Q sort)
according to their level of (dis)agreement. Statistical analysis of the
resulting Q sorts works like a ‘flipped around’ factor analysis: the
statements themselves become the sample of the study, while the par-
ticipants are the variables of interest (Watts and Stenner, 2005). The
factors (i.e., patterns of similarity) are extracted from a correlation
matrix between participants’ Q sorts, rotated, and characterized by the
Q sorts that define (‘load on’) each factor. This Q pattern analysis results
in a set of statement rankings that each depict a distinct viewpoint or
group perspective. The final results are descriptive narratives of these
rankings that additionally draw on post-sorting interviews with re-
spondents. While in Q Methodology the Q set needs to be representative
of the field of enquiry, participants do not need to be representative of
the underlying population in the usual sense, but rather cover all po-
tentially existing viewpoints, i.e., ensure diversity of opinions (Watts
and Stenner, 2012). The next sections describe the Q set, the Q sorting
procedure and participant selection, and the Q pattern analysis specifi-
cation we used for our study in detail.

2.1. Q set

The Q set reflects the broader discourse on a given topic in society
and literature, providing a holistic or complete picture of the issue at
hand (Watts and Stenner, 2005; Webler and Tuler, 2001), in our case
farmers’ soil management. Developed by the researcher, the Q set
comprises a carefully selected subsample of the discourse in the form of
heterogeneous statements (theory-based and empirically assessed),
each making a different assertion about the subject of research (Watts
and Stenner, 2005). In its final form, the Q set is a set of cards with these
statements printed on them that study participants sort according to
their (dis)agreement.

To compile our Q set, we first conducted a literature review on
farmers’ soil management and its determinants. Applying a semi-
structured interview guideline, we then interviewed six expert stake-
holders from public authorities (ministry of agriculture, agricultural
county administration), extension services (chamber of agriculture),
and an environmental NGO concerned with soil conservation. As a
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result of this first phase, we derived more than 100 statements that
reflect the broader discourse of soil management internationally, and in
Austria in particular.

In order to manage the large scale and complexity of the subject, we
categorized the statements systematically (Brown, 1993; Watts and
Stenner, 2005). We reviewed existing categorizations and frameworks
that proved to be helpful in previous studies. We found multiple var-
iations in how to categorize influential variables of farmers’ decision-
making. Among them, Bartkowski and Bartke (2018) grouped variables
influential for farming in six groups in a review of 87 European studies:
characteristics of the farm, characteristics of the farmer, behavioral
characteristics of the farmer (e.g., attitudes), social-institutional en-
vironment, economic constraints, and decision characteristics (e.g.,
goodness of fit). In their individual-centered framework, Baum and
Gross (2017, p. 55) distinguished between internal behavioral de-
terminants and split contextual variables into three distinct levels: in-
dividual-level context, socio-institutional context, and techno-economic
context. Dessart et al. (2019) organized behavioral determinants based
on their ‘distance’ from the decision-making and distinguish between
dispositional variables (e.g., personality, farming objectives, moral
concerns), social variables (e.g., norms), and cognitive variables (e.g.,
knowledge).

Drawing from all these studies, we categorized our statements into
the following four categories: farmer, farm, socio-institutional context,
and natural context. Sorting across these categories ensured that our
final Q set was comprehensive enough to portrait the real world as
relates to farmers (Brown, 1993).

The first category, farmer, includes statements related to the
farmers’ personal disposition and experience. This category acknowl-
edges that farmers’ behavior is ultimately the result of a complex and
often subconscious decision-making process influenced by mental
models and intrinsic motivations (Greiner and Gregg, 2011; Prager and
Posthumus, 2011; Ryan et al., 2003). The second category, farm, ac-
knowledges that each farmer is influenced by characteristics of his/her
farm, household characteristics (including economic considerations,
potential farm successions, etc.), and nearby reference groups. The
third category, socio-institutional context, consists of influences that
are exogenous to the farm and the farmer, and thus, not directly in-
fluenceable by the farmers themselves. These influences are designed
and managed through public authorities or institutions, or they evolve
from market dynamics and the socio-economic environment at large.
The fourth category, natural context, acknowledges that each farmer is
embedded in a unique natural, non-human setting that forces them to
tailor their farming practices accordingly. However, the natural context
not only frames the thematic focus of a decision process, it also affects
farmers’ situational HNR (Mubhar et al., 2018). Thus, farmers may build
a particular relationship with nature, which translates into behavioral
patterns (Braito et al., 2017; Stupak et al., 2019) and which has been
found to be a valuable concept for understanding farmers’ behavior by
Yoshida et al. (2018). We thus included several such types of human-
nature relationships (HNR) in the Q set.

In the next step, we merged related statements and discarded du-
plicates, resulting in a robust set of 34 statements. We standardized the
style and wording of the statements to reduce misinterpretation and
ease the sorting for the respondents (Watts and Stenner, 2012). Table 1
shows all 34 statements, including the categorization, the labels that we
use henceforth to facilitate the text, and the sources from where we
distilled the statements. Finally, we pre-tested the Q set with people
familiar with farming in Austria. As a result of the pre-test, we re-
formulated statements that our test candidates found confusing, in-
cohesive, imprecise, or merely ambiguous. Moreover, we became aware
of the importance of the guiding question’s simplicity to support the
cognitively challenging exercise of sorting 34 statements accordingly.
Thus, the pre-test resulted in a rephrasing of the guiding question as
well as slight rewordings of some statements.

In Table 1, we translated the original German statements into
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English. Two expressions turned out to be ambiguous in English and
need further explanation. The German word "Wirtschaftlichkeit"
translates roughly to profitability, economic efficiency, economic via-
bility. For practical reasons, we use profitability when referring to
farmers' economic considerations in the remainder of the text. Likewise,
the German word "Freude" translates roughly to joy, pleasure, delight,
or happiness. We use the word pleasure when referring to farmers' po-
sitive feelings when managing their soils.

2.2. Q sort

The expression of the Q sorts reveals the participants’ subjective
viewpoints towards the research focus (Brown, 1993). Respondents
rank each statement of the Q set in the specific shape of the Q sort,
placing every statement in relation to all other statements, i.e., the
broader Q set (Webler and Tuler, 2001).

Q Methodology does not require a large number of participants to
conduct this sorting (Watts and Stenner, 2005), but heterogeneous
viewpoints need to be represented (Brown, 1980). For our research, we
selected 34 arable land farmers in Austria, who varied in their farming
backgrounds and thus potentially held different perspectives on soil
conservation. Farmers were contacted by different means, including
contact established via extension agents and other stakeholders, an
open call in a newsletter, and a call among students of agricultural
economics. The participants (primary decision-makers of the farm)
were interviewed by one of the co-authors during winter 2017/18, in
most cases on their farms. In addition to approaching the participants
on their farms, we tried to avoid a potentially intimidating appearance
and language, and avoided our academic titles, in order to reduce social
desirability bias. The sorting procedures, including post-sorting inter-
views, lasted between 45 min and 2 h.

Respondents were first asked to read all statements and create three
piles (generally agree — indifferent/ do not know — generally disagree)
concerning the central question “What influences your soil manage-
ment?”. This helped them to get a first impression of the range of
available opinions (statements) and to ease the subsequent sorting
procedure (Brown, 1993). Next, respondents rank-ordered the state-
ments into a predefined sorting grid (Fig. 1), representing a quasi-
normal distribution and thus symmetrical about the middle (Brown,
1993; Watts and Stenner, 2005). The sorting along the scale from -4
(fully disagree) to +4 (fully agree) dictates the number of statements the
respondent can assign to each rank. During the sorting procedure, re-
spondents were encouraged to ask questions or discuss thoughts (Watts
and Stenner, 2012). Once respondents were finished and satisfied with
their ranking, we conducted brief post-sorting interviews as re-
commended by Watts and Stenner (2005). This provided us with further
insights regarding a) the respondents’ interpretation of the statements,
b) the respondents’ motivations for ranking statements at the extremes
(-4, +4), c) the comprehensiveness of the Q set, and d) general com-
ments from the respondents. This sorting procedure and the post-
sorting interviews were audio-recorded and transcribed for later ana-
lysis.

2.3. Q pattern analysis

The Q pattern analysis reveals viewpoints that are shared by groups
of participants. By-person factor analysis and correlations between
participants identify groups of participants who sorted the statements in
similar ways and thus hold characteristic viewpoints (Stephenson,
1936; Watts and Stenner, 2005).

To prepare this analysis, the final Q sorts were photographed and
then digitalized using the free software package PQMethod' . We ex-
cluded one participant from our analysis as he did not properly

! http://schmolck.org/qmethod/.
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Fig. 1. Forced choice distribution.

Most disagree Most agree

Ranking value -4 -3 -2 -1 0 +1 +2 +3 +4

Number of statements (2) (3) (4) (5) (6) (5) (4) (3) (2)
understand the sorting instructions (despite efforts to resolve the mis- Table 2

understanding) and we could thus not trust his ranking. In a first step,
we correlated all Q sorts to reflect the relationship of each Q sort to
every other Q sort (Watts and Stenner, 2005) and to identify the degree
of similarity between any two Q sorts (ranging from -1 to +1) (Brown,
1993). Next, we factor-analyzed the correlation matrix applying a
Principal Component Analysis (PCA) with a Varimax Rotation, in order
to detect patterns among the Q sorts and to extract different viewpoints
(Schmolck, 2002; Walder and Kantelhardt, 2018). In contrast to regular
PCA, Q Methodology correlates respondents instead of variables in order
to detect relationships between them. This results in a small number of
combinations of sorted statements, so-called factors. A factor is “the
weighted average Q sort of a group of respondents that responded si-
milarly” (Zabala and Pascual, 2016). The loadings of the initial Q sorts
on these factors describe to which extent a participant corresponds —
positively or negatively — with each viewpoint (Schmolck, 2002).

We only extracted factors if (a) their Eigenvalue was larger than
one, (b) they were defined by at least two Q sorts, and (c) if they rea-
sonably reflected the real world (Watts and Stenner, 2005). While (a)
and (b) helped us to identify the minimum number of factors, we used
(c) to narrow the number of factors down to a quantity that still allowed
us meaningful interpretations; a process that we did in a small work-
shop setting with all co-authors of this article. As a result, we extracted
four factors representing different viewpoints on soil management. In
order to obtain the best result, we first ‘flagged’ associated factors and Q
sorts. Second, we raised the suggested significance threshold value for a
Q sort from * .50 (Brown, 1993) to * .55 to assure a higher resem-
blance of the loading Q sorts to the respective factor array. And third,
we excluded Q sorts from defining a factor if their factor loadings for a
second factor was higher than the calculated significance level of the
study” (at p < .01). We only excluded the Q sorts from defining the
factors, not the post-sorting interviews of the farmers. The software-
defined Varimax rotation accounted for a total explained variance of 67
%, with 18 uniquely and significantly loading Q sorts. To increase the
amount of loading Q sorts, we rotated the results modestly by hand and
were able to increase the loading Q sorts to 23 by keeping the total
explained variance constant at 67 %.

The final result of a Q Methodological study is a set of narrative
descriptions of the viewpoints that exist among the participants. These
descriptions are based on a qualitative interpretation of the quantitative
results (e.g., the factors) and of the transcribed post-sorting interviews.

3. Results

Table 2 shows the factor loadings of all Q sorts (farmers) for the four
extracted factors. The correlation scores indicate that factors were less
distinct than expected. We considered alternative solutions with fewer
factors, but settled for the four-factor solution, as it provides valuable
insights into the nuances that separate viewpoints, which might at first
glance appear similar. Moreover, we attribute the high correlations to
our narrow subject of investigation as well as the by-hand rotation.
However, we also make use of the commonalities and analyze the
statements that all factors view similarly.

Table 3 describes the characteristics of the whole sample and each
factor. Respondents were, on average, 46.6 years old and had an
average of 16 years of farming experience. The average farm in our
sample covered 101 ha. Thirty respondents (91 %) were male farmers;
three were women. The majority of the respondents completed

2For p < .01: 2.58* (1/vnumber of items in the Q set) = .44 for our study.

Q sorts (farmers) factor loadings (bold scores indicate that the Q sort defines the
factor).

Q sort Factor 1 Factor 2 Factor 3 Factor 4
1 0.41 0.38 0.55 0.08
2 0.37 0.34 0.68 —0.09
3 0.20 0.13 0.68 —-0.01
4 0.42 —0.02 0.23 0.59
5 0.64 0.35 0.24 0.38
6 0.29 0.31 0.59 0.35
7 0.73 -0.23 0.26 0.20
8 0.72 0.21 0.43 —-0.05
9 0.71 0.33 0.27 0.21
10 0.39 0.11 0.54 0.55
11 0.44 0.63 0.25 0.22
12 0.51 0.03 0.61 0.21
13 0.24 —-0.01 0.38 0.75
14 0.11 0.09 0.76 0.24
15 0.63 0.46 0.41 0.27
16 0.72 0.15 0.22 0.18
17 0.26 0.54 0.21 0.54
18 0.01 0.87 0.17 0.06
19 0.42 0.31 0.40 0.54
20 0.58 0.29 0.22 0.43
21 0.75 0.17 0.24 0.22
22 0.55 0.07 0.48 0.00
23 0.25 0.57 0.26 0.54
24 0.58 0.47 0.22 0.30
25 0.61 0.14 0.17 0.18
26 0.50 0.31 0.25 0.48
27 0.31 0.45 0.47 0.35
28 0.71 0.07 0.13 0.29
29 0.66 0.44 0.11 0.29
30 0.62 0.42 0.15 0.32
31 0.34 0.39 0.06 0.73
32 0.67 0.14 0.32 0.34
33 0.06 —-0.01 0.66 0.27
Number of defining Q sorts 12 2 6 3
Explained variance in % 26 12 16 13
Eigenvalue 8.91 3.96 5.28 4.29
Correlation between factor scores

Factor 1 0.42 0.64 0.68
Factor 2 0.46 0.35
Factor 3 0.54

vocational education (55 %). Twenty-seven respondents (82 %) were
full-time farmers, fourteen grew field crops (42 %) exclusively, while
the other nineteen (58 %) ran mixed farming systems, and nine (27 %)
were organic farmers.

As Table 3 shows, we were quite successful in selecting demo-
graphically diverse respondents who supposedly hold diverse view-
points. Although different databases do not allow a direct comparison
to the overall population of Austrian (arable) farmers, we provide, for
the curious reader, the following information that can be found in
BMLFUW (2019). According to the farm accountancy data network
(which excludes very large and small farms), the median Austrian
farmer is between 45 and 49 years old and the average crop farmer in
this network manages approximately 50 ha of cropland. According to
agricultural beneficiaries data, women operate about 25 % of crop
farms (which may be biased upwards due to retirement insurance
reasons). Around 50 % of the Austrian farms are run full-time (although
this share is likely to be higher for crop farms) and 21 % are organic
farms. No comparable data are available for farmers’ educational level,
years of farming experience, and share of direct marketing.

Table 4 describes each factor as a hypothetical Q sort and lists each
statement with its respective rank it would have on the Q distribution.



M. Braito, et al.

Table 3
Respondents’ characteristics.
full sample F1 F2 F3 F4
Number of farmers 33 12 2 6 3
Age [mean] (min-max) 46.6 (24—69) 46.4 30.5 47.5 53
Experience as a farmer [mean years] 16.3 (0—43) 17 3.5 185 23
(min-max)
Farm size arable land [mean ha] (min- 100.8 88 1225 96.3 15
max) (6—800)
Gender (male) 30 (91 %) 11 2 6 2
Level of education
Vocational 15 (45 %) 5 2 3 2
Secondary 11 (33 %) 4 3
University 3 (9%) 1
Other/unknown 4 (12 %) 3
Full-time farmers 27 (82 %) 10 2 5 3
Type of farming
Field crops only 14 (42 %) 5 1 2 1
Mixed farms 19 (58 %) 7 1 4 2
Of which:
Cow (dairy) 6 (18 %) 4 - 1 -
Cow (fattening) 2 (6%) - - 1
Pig 10 (30 %) 3 1 1
Poultry 1 (3%) - - - -
Organic farming 9 (27 %) 3 1 2
Direct Marketing 11 (33 %) 4 - 3
Table 4
List of statements and factor scores.
Statements” Factor scores”
F. F, F; F,4
Farmer 1 pleasure 2 2 1 4
2 freedom -2 3 -1 2
3 time availability -3 -4 -4 1
4  training 2 3 2 -1
5  traditional knowledge -1 3 -1 0
6  education 1 0 3 2
7 hedlth 0 0 0 1
8  openness to change 1 0 0 0
Farm 9  profitability -1 1 4 0
10 distance -1 -1 -3 -2
11 tenure security -2 -3 -2 =2
12 avoid expensive -3 -4 -1 0
investments
13 risk -1 0 1 -1
14 responsibility for 0 2 -3 -1
workers
15 tidy plots -1 4 2 1
Socio-institutional 16 future generations 3 1 2 2
context 17 coordinate with -3 -2 -4 -4
neighbors
18 care for neighbors 1 -2 1 1
19 customers’ expectations 0 2 -2 -1
20 society’s expectations 0 0 -2 -1
21 food provision 1 3 0 -2
22 gossip -4 -2 -3 -3
23 depend on AES -2 -2 0 -2
24 guided by AES 0 -1 -1 -3
25 others’ knowledge 0 -3 -1 0
26 laws & sanctions -2 -3 0 -4
Natural context 27 natural conditions 2 1 3 2
28 natural influences 2 0 1 0
29 weather 4 1 4 3
30 master 1 -2 1 1
31 partner 3 2 2 4
32 participant 4 -1 0 3
33 steward 3 0 3 2
34 apathy -4 -1 -2 =3

@ Distinguishing statements (p < 01) are marked in bold.
> Consensus statements (p > .01) are given in italics.
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Particularly interesting are statements ranked at the two extremes ( + 4
and * 3), but also those that are ranked higher or lower than by any
other factor. Additionally, Table 4 shows distinguishing statements that
are differentiating the respective factor from the other factors statisti-
cally, and consensus statements, which are statements that are similar
across all factors.

Next, we characterize each viewpoint shared by farmers in each
factor. The numbers in parentheses refer to the statements that poten-
tially influence farmers’ soil management (Table 1) and their respective
position in the hypothetical Q sorts (Table 4). Interviewees are quoted
using their internal ID (P 1-33).

3.1. Nature Participants (F1)

In the first factor, we see farmers who emphasize their closeness to
nature and their keenness to improve their soil management. We thus
label them ‘Nature Participants’.

In terms of HNR, these farmers see themselves as part of nature (32:
+4), work together with nature (31: + 3), feel responsibility for nature
(33: +3), and they firmly reject willful ignorance of nature (34: -4).
Consequently, this is reflected in their stewardship for future genera-
tions (16: +3), as illustrated by one farmer who explains that “[soil
and] farm are only borrowed from future generations” (P 16). In contrast,
profitability is comparatively unimportant for this viewpoint (9: -1), as
“profitability results automatically anyway [from proper soil management]”
(P 29). The focus on nature of Nature Participants is underlined by the
fact that weather is one of the most critical determinants of their soil
management (29: +4), as are the natural conditions of a plot (27: +2).
Therefore, proper soil management can even help to mitigate damages
by natural influences such as climate change or pests (28: +2).

Compared to the other viewpoints, Nature Participants care least
about their freedom as farmers when managing their soils (2: -2).
Instead, they care more than others about societal expectations of how
soil should be managed (20: 0), and less about their reputation, such as
gossip (22: -4) or the appearance of their plots (15: -1). Farmers sharing
this viewpoint are slightly more positive about trying new things than
others (8: +1) and do not shy away from making investments (12: -3;
13: -1). Consequently, these farmers value experts’ knowledge (4: +2)
and are neutral about colleagues’ experiences (25: 0). To improve their
soil management, Nature Participants rely less on traditional knowledge
than others (5: -1). They are indifferent about AES being useful gui-
dance (24: 0), which they do not see as something that determines their
soil management (23: -2).

3.2. Traditional Food Providers (F2)

In the second factor, we see farmers whose view on soil manage-
ment is influenced by productivism together with a concern for socio-
institutional expectations. We thus label them ‘Traditional Food
Providers’. Literally all nature-related statements are ranked lower by
this group than by any other, indicating that these farmers’ HNR are of
minor importance for their soil management (30: -2; 31: +2; 32: -1; 33:
0; 34: -1). Correspondingly, the natural conditions of a plot (27: +1), as
well as the weather (29: +1), are of little importance to their soil
management practices. What matters is to provide food for society (21:
+3), as “the provision of food is something beautiful for every farmer” (P
11). To do so, Traditional Food Providers do not shy away from expensive
investments (12: -4) and do not see themselves as time-constrained in
their optimal soil management (3: -4).

Social norms and values, however, are more influential to this
perspective than to any other: customers’ expectations (19: +2) and a
responsibility towards employees (14: +2) are important, but not the
coordination with neighbors (17: -2). This translates to farmers’ care of
having tidy and neat plots (15: +4), so that “[a plot] is also attractive for
the eye” (P 18), and they disagree less than others that they avoid doing
things that would cause gossip (22: -2). Thus, gossip is slightly more
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relevant for them than for others. Moreover, this viewpoint is least
influenced by tenure security (11: -3). One interviewee underlines the
strong personal norms that characterize this viewpoint, stating that
treating all land equally, irrespective of its tenure status, is “somewhat a
little code of honor” (P 11).

Compared to other viewpoints, Traditional Food Providers rely
strongly on traditional and passed-on knowledge (5: +3) as well as
training by professionals (4: + 3). In comparison, their education (6: 0)
and experiences of colleagues (25: -3) play minor roles. For this view-
point, their freedom as farmers is of great importance (2: +3).
Correspondingly, AES (23: -2) or laws (26: -3) are not of much concern.

3.3. Profit Maximizers (F3)

In the third factor, we see farmers whose view on soil management
is influenced by economic considerations. We thus label them ‘Profit
Maximizers’. Indeed, economic viability as a driver for soil management
is ranked highest by this viewpoint (9: +4). One interviewee brought
this to the point: “the soil is important for profitability [...] [and] without
profitability, you are gone” (P 33). Like Nature Participants, farmers with
this mindset also regard the biophysical conditions of a plot and the
weather as significant determinants for their soil management (27: + 3;
29: +4;). Concerning farmers’ relationship with nature (i.e., their
HNR), Profit Maximizers agree most with having responsibility for
nature (33: +3), but they do, to a lesser degree than farmers of the
other groups, understand themselves as collaborating with nature (31:
+2) and they feel least as part of nature (32: 0).

Profit Maximizers are not much influenced by others, such as cus-
tomers’ (19: -2) or societies’ (20: -2) expectations, and values such as
responsibility for employees (14: -3). One interviewee even commented
on the statement of societal expectations (20) that “they all have no idea
— unfortunately” (P 14). Likewise, coordination with neighbors is not
considered necessary at all (17: -4), and passed-on knowledge (5: -1) is
less important than their education about or experience with soil
management (6: + 3). Profit Maximizers are, like others, relatively risk-
neutral (13: +1) and place less value on the pleasure derived from soil
management than others (1: +1).

In contrast to the other groups, Profit Maximizers do not disagree
that laws and sanctions (26: 0) or agri-environmental schemes (23: 0)
influence their soil management. They do not see why time (3: -4) or
the distance between a plot and the farmhouse (10: -3) should influence
their soil management.

3.4. Pleasure Seekers (F4)

In the fourth factor, we see farmers whose view on soil management
is similarly driven by environmental aspects as Nature Participants, but
who are distinctive in their self-reliance and focus on freedom and
pleasure. We thus label them ‘Pleasure Seekers’. Farmers sharing this
viewpoint agree strongly that their HNRs are influential for their soil
management, such as working together with nature (31: +4) and
feeling like a part of nature (32: + 3). A second prominent determinant
of their soil management is the search for pleasure or joy (1: +4).

In addition, Pleasure Seekers value their freedom (2: +2) and do not
see their soil management as influenced by laws and governmental
sanctions (26: -4) or dependent on AES (23: -2). Coordination with
neighbors is also a non-issue (17: -4), as is potential gossip (22: -3).
Consequently, this viewpoint sees their own education and experiences
(6: +2) as essential for soil management and seeks less training and
education by professionals than others (4: -1). This might be related to
the fact that that these farmers appear the only ones that feel slightly
time-constrained (3: +1).

Moreover, in comparison to the others, this viewpoint is more
cautious about making expensive investments (12: 0). According to one
interviewee, “they [other farmers] have to invest over and over again [...]
the investment is not even repaid, and they have to do the next one. They are
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stuck in a rat race” (P 4). This again emphasizes striving for freedom,
here from a financial perspective. Pleasure Seekers disagree that the
provision of food gives meaning to farming and soil management (21:
-2).

4. Discussion

The aims of this study were twofold: (a) to gain a deeper under-
standing of farmers’ viewpoints on their soil management in order to
(b) support policies that strive to address and crowd-in farmers holding
different views. By applying Q Methodology with Austrian arable
farmers, we identified four different viewpoints related to their soil
management.

Before discussing the four viewpoints and our suggested policy
implications, we acknowledge the specific context of this study. First, it
is essential to remember that while most studies focused on farmers in
general, we focused on farmers with cropland only, and thus, excluded
livestock farmers. The latter may hold specific viewpoints, given that —
at least in Austria — they usually farm in alpine, marginal areas.
Whatsoever viewpoint they hold, their soil management differs sub-
stantially from that of arable land farmers, not least as pastures and
grassland require entirely different measures to prevent erosion or de-
gradation. Second, the socio-ecological and institutional context of
farming in Austria differs substantially from countries with other cli-
matic and geographic conditions or countries with other institutional
settings and histories (e.g., countries with formerly collectivized agri-
culture). Consequently, this may not only influence farmers’ mindsets
but also their approach to farming in general. Nevertheless, and as our
comparison will show, parallels exist, allowing us to draw conclusions
about the relationships of farmers’ mindset and their soil management.

Although the four viewpoints are distinct and differ in fundamental
aspects, we found some considerable parallels. The most apparent si-
milarity across all viewpoints is that farmers align their soil manage-
ment to the biophysical environment of their plots and - all except the
Traditional Food Providers — place great importance on weather condi-
tions. This is hardly surprising, as farmers are, after all, working closely
in and with their natural and biophysical environment (Bielders et al.,
2003; Prager and Posthumus, 2011; Tanentzap et al., 2015). Moreover,
and confirming Leonhardt et al. (2019), farmers across all viewpoints
do not care how long they will continue to farm a plot. Accordingly,
farmers do not consider plots that they may have to give up or cease to
farm in the future as any different in their soil management. Less ob-
vious, our results reveal that farmers state to be quite resistant to social
pressures such as gossip across different viewpoints, except the Tradi-
tional Food Providers. Also, less anticipated, our study shows that
monetary policy instruments such as AES have, according to the in-
terviewees, little influence on farmers’ soil management. Although
partly discussed in the literature (Gowdy, 2008; Howley et al., 2015), it
raises questions about the effectiveness of such monetary policy in-
struments.

4.1. Ecocentric versus anthropocentric viewpoints on soil management

Apart from the similarities mentioned above, the analysis of the Q
sets identified four different mindsets regarding soil management. Some
farmers have a close connection with nature and align their soil man-
agement with nature’s needs and thus can be considered to share an
ecocentric viewpoint (Nature Participants, Pleasure Seekers). Others
have a more distant relationship with nature and rather align their soil
management with their own needs and goals of producing food or being
economically efficient, and therefore share an anthropocentric view-
point (Traditional Food Providers, Profit Maximizers).

The mindset of Nature Participants resembles the Environmental
Stewards described by Brodt et al. (2006) and is comparable to the
Environmentalists (Davies and Hodge, 2007), or the Diversity-Maintaining
viewpoint (Walder and Kantelhardt, 2018). We found that the



M. Braito, et al.

NATURE PARTICIPANTS (F1)

« Agri-environmental schemes

« Appealing to Partner and Steward
(HNR)

« Offering training and
experimentation services

* Fostering social networks

ecocentric viewpoints

TRADITIONAL FOOD PROVIDERS (F2)
« Offering training and
experimentation services
« Fostering social networks
« Raising social reputation

L
=
g
)
>
o
=
=
g
2
£
©

Land Use Policy 99 (2020) 104876

PLEASURE SEEKERS (F4)

* Appealing to Partner and Steward
(HNR)

* Fostering social networks

PROFIT MAXIMIZERS (F3)

* Agri-environmental schemes

» Offering training and
experimentation services

Fig. 2. Policy categories aligned with the four mindsets.

respective farmers are keen to improve their soil management, even if
investments are expensive. They have a close relationship with nature,
care for it, and acknowledge it as a resource that needs to be conserved
for future generations (Ryan et al., 2003). Most of our respondents
rather disagreed with a guidance effect of AES, i.e., knowledge-provi-
sion by AES independently of participation (Wilson and Hart, 2001) —
the Nature Participants neither agreed nor disagreed.

Pleasure Seekers share a combination of environmental and self-
centered attributes. Quite distinctly, farmers with this mindset manage
their soil with a view to personal enjoyment and pleasure. They value
their freedom as farmers and consequently do not adapt their soil
management to laws or governmental sanctions. This viewpoint is not
commonly described in the literature. However, it shares some aspects
of the Idealist farming type (Schmitzberger et al., 2005). Pleasure Seekers
rely strongly on their own experiences. It is, therefore, perhaps not
surprising that they not only reject training and extension services as a
source of soil management knowledge but are also resistant to external
influences such as AES, apart from customers’ expectations. Moreover,
farmers with this mindset care little about societal expectations, do not
coordinate much with neighbors and do not care about gossip. Ac-
cording to previous studies, these observations might be related to these
farmers’ age (Atari et al., 2009; Burton, 2014; Siebert et al., 2006).
Regarding farmers' disregard of society, Mills et al. (2017) suggest that
this might be related to public discussions, which often tend to accuse
agriculture of unsustainable practices, painting a negative picture of
farmers. Pleasure Seekers are the only ones that would manage their soil
differently if they had extra time. While we cannot draw any conclu-
sions with regard to demographic information due to the qualitative
nature of the data collection process, it would be interesting to see
whether Pleasure Seekers tend to have a particular business approach
that is time-consuming (such as direct marketing), or whether they tend
to be part-time farmers.

In contrast to the two ecocentric viewpoints, the Traditional Food
Providers appear to be least connected to nature. Farmers with this
mindset share strong traits of tradition, a focus on food production, and
consider their relationship with nature less important than any other
viewpoint. Other studies discuss similar viewpoints, such as Production
Maximizers (O’Rourke et al., 2012) or Yield Optimizers (Schmitzberger

et al., 2005), all of which put production or agribusiness ideals (Burton
and Wilson, 2006) above nature conservation or environmental ideals.
They understand themselves as important actors who provide food for
society and in the interviews often referred to the need for providing
nutrition for an ever-growing world population. In addition, these
farmers strive to live up to what is traditionally perceived by many as a
‘good’ farmer in terms of aesthetics: they aim to have aesthetically well-
maintained plots, which is believed to communicate land-use skills
(Burton, 2004). As a result, Traditional Food Providers might be attracted
by practices they consider as aesthetically pleasing or relevant for
‘agricultural productivism’ (Burton, 2004; Carlisle, 2016). Moreover,
Traditional Food Providers are open to acquiring new soil management
practices. They take passed on knowledge as a starting point or rely on
their own first-hand experience (Carlisle, 2016) but are willing to learn
more through training and extension services.

Among all four viewpoints, the Profit Maximizers have the most
definite focus on their farms' efficiency and economic viability. This
viewpoint resembles the Commodity Conservationists, identified among
arable farmers in the UK (Davies and Hodge, 2007). Farmers with this
mindset do consider their relationship with nature important but act on
this relationship by focusing on economic considerations in their soil
management. They appear to be the only ones in our sample who do not
reject policies and regulations as being irrelevant for their soil man-
agement. This supports the argument of Pavlis et al. (2016) that eco-
nomic motivations and income benefits are the primary motive for
(some) farmers to participate in AES. However, it could also mean that
these business-oriented farmers come closer to conflict with legal
minimum requirements, which is why they consider the legal standards
more critical than other farmers. Since Profit Maximizers consider
nature's impact on farm's profit and soil's functionality, farmers with
this mindset are most straightforward to access by policies that address
both these attributes: focus on economic considerations, but stressing a
practice's benefits for soil conservation.

4.2. A suggested policy mix to reflect the plurality of farmers

In the following and based on our results, we suggest considering a
bundle of policy instruments to reflect an inclusive governance
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perspective. As farmers’ viewpoints are not directly observable and
policymakers need to treat all farmers equally, only a mix of policies
can address and crowd-in all mindsets. Moreover, due to the nature of
our research design, we do not know the actual soil management of our
interviewees and if and to what degree it is socially suboptimal.
Therefore, our recommendations point to the need for a policy mix but
do not indicate if the policies implemented in Austria are adequate to
address soil conservation on the farms analyzed.

In line with Dessart et al. (2019), who recommend a mix of policies
based on voluntary and mandatory adoption of soil conservation, we
suggest a combination of the five policy categories, as shown in Fig. 2.
Albeit not an outcome of systematic policy analysis, the five suggested
policy categories integrate the knowledge and insights that we gathered
during the whole research process: literature review, interviews with
stakeholders from public authorities (ministry of agriculture, agri-
cultural county administration), extension services (chamber of agri-
culture), and an environmental NGO, as well as the post-sorting inter-
views with respondents of the Q Methodology.

4.2.1. Agri-environmental schemes

We examined two potential effects of AES, and find evidence that
both apply to a limited extent. First, AES can have a direct behavioral
effect for Profit Maximizers and an indirect behavioral effect through
knowledge transfer for Nature Participants. However, farmers of the two
other groups do not see AES as an essential factor for their soil man-
agement. We see two potential explanations for this. First, Austria has
chosen an AES strategy that is “broad and shallow”, i.e., attractive to
many farmers, but with less targeted environmental impact than
“narrow and deep” schemes (Zimmermann and Britz, 2016). As a result,
farmers’ production systems may, especially in marginal areas, comply
with AES requirements a priori. This may encourage farmers to sign up
for the scheme without requiring them to change their soil manage-
ment. Consequently, such farmers do not consider AES schemes as in-
fluencing their behavior. Second, AES have a long history in Austria,
and farmers may thus have changed their soil management long ago.
Thus, this AES supported soil management is already internalized and
habitual, and thus farmers may not consider it to be influenced by AES.
The literature is, however, ambiguous — while some question the long-
term effect of AES in shifting farmers’ attitudes towards more “green
thinking” (Karali et al., 2014), others have found evidence that AES can
induce attitudinal changes across participating farmers (Mason and
Holmes, 2015; Riley, 2016). Whatever the effect might be, some
farmers mentioned in the interviews that they started to recognize the
value of policy-induced soil management practices after implementing
it. Thus, the participation in AES induced a shift towards more en-
vironmentally friendly attitudes for some. Nevertheless, we suggest
complementing AES with the following policy instruments, in order to
reduce their dominance in agricultural policy strategies and potentially
induce more profound behavioral changes.

4.2.2. Appealing to Partner and Steward (HNR)

Our study confirms that individuals (in our case farmers) hold
multiple HNR (Fig. 3), as suggested by Flint et al. (2013). Similar to
Yoshida et al. (2018), we find that the majority of farmers agree with
the rather ecocentric HNR concepts such as the Partner, the Steward,
and, although more ambiguous, the Participant. In contrast to previous
studies, we find that our interviewed farmers can relate to the HNR
concept of the Master, as set-out in its theoretical foundation (Muhar
and Bock, 2017). So far, however, in most empirical HNR studies, the
Master mostly got rejected by study participants (Braito et al., 2017; de
Groot et al., 2011); or was identified to a lesser, weaker extent (Yoshida
et al., 2018). We assume that farmers are more aware than the overall
population of their potential to “master” nature — simply because their
job is shaping nature.

Our study further confirms that individuals’ (in our case farmers’)
relationship with nature is an essential behavioral determinant (in our
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case of soil management), as suggested by Braito et al. (2017). There-
fore, we recommend policymakers to be sensitive to the HNR concepts
in their policy framing, in order to avoid secondary effects of attracting
or deterring certain individuals. For instance, a purely business-or-
iented policy framing would correspond to the HNR concept of Apathy,
which implies that farmers do not relate to nature and which was re-
jected by all viewpoints in our study (Fig. 3).

However, we are aware that framing policies in terms of HNR is not
an easy endeavor, and policies with unidirectional framings, such as
addressing only one HNR type, run the risk of excluding other HNR
orientations. Therefore, and based on our results (Fig. 3), we re-
commend the following strategy. First, policymakers should consider
the diverse array of HNR in framing the policy’s message to reflect that
farmers hold multiple HNR. Second, we suggest appealing to the ben-
efits particular practices have for nature and farmers’ more ecocentric
HNR concepts of the Steward or Partner, which, according to our results,
would crowd-in all farmers.

4.2.3. Offering training and experimentation services

Another insight from this study is that training services are likely a
promising way of encouraging farmers’ soil conservation behavior. Our
groups of farmers are, in general, willing to expand their knowledge
and adopt different information channels. Passed-on knowledge about
soil management serves in some cases as a starting point, while for
others it is their previous education and experience. Almost all farmers
are keen to expand their knowledge on soil management through
training, whether for the sake of nature or for improving their economic
efficiency. Thus, extension services are natural instruments to spread
innovative and sustainable soil management practices, and could, for
instance, be complemented by voluntary on farm-experiments, where
farmers share hands-on knowledge. Given that many AES require ap-
plicants to attend training courses anyway (BMLFUW, 2017), training
services for those farmers not participating in AES appear beneficial.
Making training services attractive to all farmers may be challenging
(Knierim et al., 2017), but good-practice examples exist (Ingram and
Mills, 2019). In this regard, it could be wise to complement traditional
approaches with internet-based services, smartphone-apps, or social
media platforms to attract farmers that may be less inclined by tradi-
tional communication or training channels. According to Mills et al.
(2019), Twitter could be used, for instance, to support on-farm ex-
periential learning and adaptation.

4.2.4. Fostering social networks

Previous research has stressed the importance of social networks for
the adoption of soil conservation practices (Coughenour, 2003) and has
highlighted the importance of early adopters for the diffusion of prac-
tices in a region (Morton and McGuire, 2011; NWF (National Wildlife
Federation), 2012. Targetti et al. (2019), for instance, acknowledge
social networks among farmers as a catalyst for efficient adoption of
environmentally-friendly practices.

However, in our study, all viewpoints share a rejection of co-
ordination with neighbors, except when it comes to avoiding adverse
impacts. And while the appearance of plots to others matters somewhat
to some groups of farmers, judgment in the form of gossip is considered
irrelevant by most viewpoints. Regarding farming communities, the
experiences of colleagues are considered somewhat irrelevant by two
viewpoints, and the Nature Participants and Pleasure Seekers are in-
different. However, to address these two groups, it may still be helpful
to use social networks, as they may be difficult to reach otherwise.
Moreover, Nature Participants may play a unique role as early adopters
of new technologies and soil management practices who can share their
knowledge. Relevant policies worth mentioning include organized set-
tings for group learning such as regular meetings on soil erosion as
currently organized by Austrian extension services, or study groups of
interested farmers, supervised and supported by local extension agents.
Collaborative AES as suggested by Prager et al. (2012); Prager (2015)
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Fig. 3. (Dis-)agreement with HNRs among the four viewpoints on soil management.

and McKenzie et al. (2013) may be another option.

In this regard, it could be beneficial to make use of farmers’ social
contacts and their already existing networks. In our study, for instance,
Traditional Food Providers take their customers and employees into ac-
count when managing their soils. Thus, appealing to the positive ef-
fects, e.g., in communication with these stakeholders, that soil man-
agement practices may have, could resonate with some farmers. This
links with the following point, addressing farmers’ reputation in so-
ciety.

4.2.5. Raising social reputation

With regards to meeting expectations of society in their soil man-
agement, the farmers of our study largely responded as unwilling or
indifferent. Several farmers commented on this statement that they feel
like “society often has absolutely no idea what we farmers do” (P 7), or that
“society expects so much and has no idea” (P 14). Others shared that they
feel like farming has a wrongly negative reputation. Both are reasons
for not caring about society’s expectations. Thus, there appears to be a
divide and lack of understanding between farmers and society that
prevents farmers from taking society’s interests into account. However,
previous research has shown that norms have the potential to actively
inform farmers’ pro-environmental behavior (Fang et al., 2018; Mills
et al., 2017). Raising farmers’ social reputation, enabling communica-
tion between both sides, and thus closing the observed cleavage be-
tween some farmers and broad society might then help to make such
society-averse farmers again reachable through social norms — at least
those who are not primarily driven by their strive for freedom and in-
dependence. Thus, as some farmers were found to undertake pro-en-
vironmental land-use practices because they felt obligated to do so, and
as it contributes positively to their societal image (Mills et al., 2017),
this approach might also appeal to farmers with pro-societal norms.

Feasible ways to strengthen farmers' reputation are advertisement
campaigns. In Austria, this is, for example, done by an agency that is
also responsible for agricultural market research, quality control, and
AES payment administration. Farmer-led approaches include offering
farm visits to the general public or for schools, farmers visiting schools
to talk about their approach to farming, and extension agencies pro-
viding online information and teaching materials to teachers and the
interested public.

5. Conclusions

With this study, we aimed to identify farmers’ viewpoints on their
soil management. Ultimately, this helped us to derive applicable policy
recommendations that consider the plurality of farmers’ motivations
across contexts. We unraveled the pluralism of farmers’ viewpoints on
soil management among Austrian arable farmers in the Austrian (and
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European) policy context by applying Q Methodology. We adapted ex-
isting and helpful categorizations and frameworks and derived our own
operationalization of the vast number of behavioral determinants that
influence farmers’ soil management.

Our study shows that farmers are a very diverse group. They con-
sider nature and society next to — and sometimes over — outputs and
income, and they differ in their preferences and priorities. We have
identified some of these preferences that are shared by groups of
farmers, such as stewardship for nature, or personal pleasure and
freedom.

We identified four distinct viewpoints on soil management among
Austrian farmers, two of which can be considered ecocentric, while the
other two tend to be anthropocentric. Using these different viewpoints
or mindsets as a starting point, we then related five different policy
strategies to these groups. We suggest that only a mix of policy ap-
proaches might achieve the target of addressing all farmers' mindsets,
and by doing so, avoid adverse effects of excluding or crowding out
farmers. As for future studies, we suggest acknowledging viewpoints
such as that of Traditional Food Providers and Pleasure Seekers. Both
viewpoints are distinct from the other viewpoints, but less commonly
described in the literature and, thus, might merit more attention.

Due to the nature of Q Methodology, we cannot draw any conclusions
concerning the prevalence of these viewpoints in the general farmer
population, and neither can we provide suggestions on how to identify
these groups based on demographics. Since these are questions of in-
terest, a follow-up quantitative study would be of great use.
Nevertheless, we have made a first step in characterizing Austrian crop
farmers and identifying the range of viewpoints among them, such that
future research and soil conservation policies can build upon our
foundation.

Funding

This research was conducted with financial support by the Austrian
Science Fund (FWF): I 3505-G27 and as part of the Research Group
FORLAND by the Deutsche Forschungsgemeinschaft (DFG, German
Research Foundation) - 317374551 (https://www.forland.hu-berlin.
de).

CRediT authorship contribution statement

Michael Braito: Conceptualization, Methodology, Validation,
Formal analysis, Investigation, Data curation, Writing - original draft,
Writing - review & editing, Visualization, Project administration. Heidi
Leonhardt: Conceptualization, Methodology, Formal analysis,
Investigation, Data curation, Writing - original draft, Writing - review &
editing, Project administration. Marianne Penker: Conceptualization,


https://www.forland.hu-berlin.de
https://www.forland.hu-berlin.de

M. Braito, et al.

Methodology, Resources, Writing - original draft, Supervision, Funding
acquisition. Elisabeth Schauppenlehner-Kloyber: Methodology,
Formal analysis, Investigation, Writing - original draft. Georg Thaler:
Formal analysis, Investigation, Writing - original draft, Visualization.
Courtney G. Flint: Methodology, Writing - original draft.

Declaration of Competing Interest

We declare no conflicts of interest associated with this work.
Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.landusepol.2020.
104876.

References

Arbuckle, J.G., 2012. Attitudes Toward Cover Crops in Iowa: Benefits and Barriers. lowa
Farm and Rural Life Poll. pp. 12.

Atari, D.O.A., Yiridoe, E.K., Smale, S., Duinker, P.N., 2009. What motivates farmers to
participate in the Nova Scotia environmental farm plan program? Evidence and en-
vironmental policy implications. J. Environ. Manage. 90, 1269-1279. https://doi.
org/10.1016/j.jenvman.2008.07.006.

Barbayiannis, N., Panagiotopoulos, K., Psaltopoulos, D., Skuras, D., 2009. Case Study
Greece Sustainable Agriculture and Soil Conservation (SoCo Project). Publications
Office, Luxembourg.

Bartkowski, B., Bartke, S., 2018. Leverage points for governing agricultural soils: a review
of empirical studies of European farmers’ decision-making. Sustainability 10, 3179.
https://doi.org/10.3390/5u10093179.

Batéry, P., Dicks, L.V., Kleijn, D., Sutherland, W.J., 2015. The role of agri-environment
schemes in conservation and environmental management: European agri-environ-
ment schemes. Conserv. Biol. 29, 1006-1016. https://doi.org/10.1111/cobi.12536.

Baum, C.M., Gross, C., 2017. Sustainability policy as if people mattered: developing a
framework for environmentally significant behavioral change. Visegrad J.
Bioeconomy Sustain. Dev. 19, 53-95. https://doi.org/10.1007/s10818-016-9238-3.

Bielders, C.L., Ramelot, C., Persoons, E., 2003. Farmer perception of runoff and erosion
and extent of flooding in the silt-loam belt of the Belgian Walloon Region.
Environmental Science & Policy, Socio-economic Factors in Soil Erosion and
Conservation Vol. 6. pp. 85-93. https://doi.org/10.1016/51462-9011(02)00117-X.

BMLFUW, 2017. Griiner Bericht 2017 - Bericht iiber die Situation der Gsterreichischen
Land- und Forstwirtschaft. Bundesministerium fiir Land- und Forstwirtscahft Umwelt
und Wasserwirtschaft, Wien.

BMLFUW, 2019. Griiner Bericht 2019: Die Situation Der Osterreichischen Land- Und
Forstwirtschaft. (No. 60). Federal Ministry of Sustainability and Tourism, Vienna.

Boardman, J., Poesen, J., Evans, R., 2003. Socio-economic factors in soil erosion and
conservation. Environ. Sci. Policy 6, 1-6. https://doi.org/10.1016/51462-9011(02)
00120-X.

Braito, M., Bock, K., Flint, C., Muhar, A., Muhar, S., Penker, M., 2017. Human-nature
relationships and linkages to environmental behaviour. Environ. Values 26, 365-389.

Brodt, S., Klonsky, K., Tourte, L., 2006. Farmer goals and management styles: implica-
tions for advancing biologically based agriculture. Agric. Syst. 89, 90-105. https://
doi.org/10.1016/j.agsy.2005.08.005.

Brown, S.R., 1980. Political Subjectivity: Applications of Q Methodology in Political
Science.

Brown, S.R., 1993. A primer on Q methodology. Operant subjectivity 16, 91-138.

Burton, R.J.F., 2004. Seeing through the ‘good farmer’s’ eyes: towards developing an
understanding of the social symbolic value of ‘productivist’ behaviour. Sociol. Ruralis
44, 195-215. https://doi.org/10.1111/j.1467-9523.2004.00270.x.

Burton, R.J.F., 2014. The influence of farmer demographic characteristics on environ-
mental behaviour: a review. J. Environ. Manage. 135, 19-26. https://doi.org/10.
1016/j.jenvman.2013.12.005.

Burton, R.J.F., Wilson, G.A., 2006. Injecting social psychology theory into con-
ceptualisations of agricultural agency: towards a post-productivist farmer self-iden-
tity? J. Rural Stud. 22, 95-115. https://doi.org/10.1016/j.jrurstud.2005.07.004.

Carlisle, L., 2016. Factors influencing farmer adoption of soil health practices in the
United States: a narrative review. Agroecol. Sustain. Food Syst. 40, 583-613. https://
doi.org/10.1080/21683565.2016.1156596.

Coughenour, C.M., 2003. Innovating conservation agriculture: the case of no-till crop-
ping. Rural Sociol. 68, 278-304. https://doi.org/10.1111/j.1549-0831.2003.
tb00138.x.

Cranfield, J., Henson, S., Holliday, J., 2010. The motives, benefits, and problems of
conversion to organic production. Agric. Human Values 27, 291-306. https://doi.
org/10.1007/510460-009-9222-9.

Daloglu, 1., Nassauer, J.I., Riolo, R.L., Scavia, D., 2014. Development of a farmer typology
of agricultural conservation behavior in the American Corn Belt. Agric. Syst. 129,
93-102. https://doi.org/10.1016/j.agsy.2014.05.007.

Darnhofer, I., Schneeberger, W., Freyer, B., 2005. Converting or not converting to organic
farming in Austria: farmer types and their rationale. Agric. Hum. Values 22, 39-52.
https://doi.org/10.1007/510460-004-7229-9.

11

Land Use Policy 99 (2020) 104876

Davies, B.B., Hodge, I.D., 2007. Exploring environmental perspectives in lowland agri-
culture: a Q methodology study in East Anglia, UK. Ecological Economics 61,
323-333. https://doi.org/10.1016/j.ecolecon.2006.03.002.

de Groot, M., Drenthen, M., de Groot, W.T., Center for Environmental Philosophy, The
University of North Texas, 2011. Public visions of the human/nature relationship and
their implications for environmental ethics. Environ. Ethics 33, 25-44. https://doi.
org/10.5840/enviroethics20113314.

Defrancesco, E., Gatto, P., Runge, F., Trestini, S., 2007. Factors affecting farmers?
Participation in agri-environmental measures: a Northern Italian perspective. J.
Agric. Econ. https://doi.org/10.1111/j.1477-9552.2007.00134.x. 0,
071003055534001-??2.

Dessart, F.J., Barreiro-Hurlé, J., van Bavel, R., 2019. Behavioural factors affecting the
adoption of sustainable farming practices: a policy-oriented review. Eur. Rev. Agric.
Econ. 46, 417-471. https://doi.org/10.1093/erae/jbz019.

Dwyer, J., Mills, J., Ingram, J., Taylor, J., Burton, R., Blackstock, K., Slee, B., 2007.
Understanding and Influencing Positive Behaviour Change in Farmers and Land
Managers — A Project for Defra. CCRI, Macauly Institute, Gloucester.

Fairweather, J.R., Klonsky, K., 2009. Response to vanclay et al. on farming styles: Q
methodology for identifying styles and its relevance to extension. Sociol. Ruralis 49,
189-198. https://doi.org/10.1111/§.1467-9523.2009.00482.x.

Falconer, K., 2000. Farm-level constraints on agri-environmental scheme participation: a
transactional perspective. J. Rural Stud. 16, 379-394. https://doi.org/10.1016/
S0743-0167(99)00066-2.

Fang, W.-T., Ng, E., Zhan, Y.-S., 2018. Determinants of pro-environmental behavior
among young and older farmers in Taiwan. Sustainability 10, 2186. https://doi.org/
10.3390/5u10072186.

Flint, C.G., Kunze, 1., Muhar, A., Yoshida, Y., Penker, M., 2013. Exploring empirical
typologies of human-nature relationships and linkages to the ecosystem services
concept. Landsc. Urban Plan. 120, 208-217. https://doi.org/10.1016/j.landurbplan.
2013.09.002.

Frey, B.S., Jegen, R., 2001. Motivation crowding theory. J. Econ. Surv. 15, 589-611.
https://doi.org/10.1111/1467-6419.00150.

Gorton, M., Douarin, E., Davidova, S., Latruffe, L., 2008. Attitudes to agricultural policy
and farming futures in the context of the 2003 CAP reform: a comparison of farmers
in selected established and new Member States. J. Rural Stud. 24, 322-336. https://
doi.org/10.1016/j.jrurstud.2007.10.001.

Gowdy, J.M., 2008. Behavioral economics and climate change policy. J. Econ. Behav.
Organ. 68, 632-644. https://doi.org/10.1016/j.jebo.2008.06.011.

Greiner, R., Gregg, D., 2011. Farmers’ intrinsic motivations, barriers to the adoption of
conservation practices and effectiveness of policy instruments: empirical evidence
from northern Australia. Land Use Policy 28, 257-265. https://doi.org/10.1016/j.
landusepol.2010.06.006.

Hamdy, A., Aly, A., 2014. Land degradation, agricultural productivity and food security.
Presented at the Fifth International Scientific Agricultural Symposium Agrosym p. 11.

Hodge, 1., 2001. Beyond agri-environmental policy: towards an alternative model of rural
environmental governance. Land Use Policy 18, 99-111. https://doi.org/10.1016/
50264-8377(01)00002-3.

Howley, P., Buckley, C., O Donoghue, C., Ryan, M., 2015. Explaining the economic ‘ir-
rationality’ of farmers’ land use behaviour: the role of productivist attitudes and non-
pecuniary benefits. Ecol. Econ. 109, 186-193. https://doi.org/10.1016/j.ecolecon.
2014.11.015.

Ingram, J., Mills, J., 2019. Are advisory services “fit for purpose” to support sustainable
soil management? An assessment of advice in Europe. Soil Use Manage 35, 21-31.
https://doi.org/10.1111/sum.12452.

Karali, E., Brunner, B., Doherty, R., Hersperger, A., Rounsevell, M., 2014. Identifying the
factors that influence farmer participation in environmental management practices in
Switzerland. Hum. Ecol. 42, 951-963. https://doi.org/10.1007/s10745-014-9701-5.

Kieninger, P.R., Gugerell, K., Biba, V., Auberger, 1., Winter, S., Penker, M., 2018.
Motivation crowding and participation in agri-environmental schemes — the case of
the Austrian 6pul-programme in vineyards. Eur. Countrys. 10, 355-376. https://doi.
org/10.2478/euco-2018-0021.

Knierim, A., Labarthe, P., Laurent, C., Prager, K., Kania, J., Madureira, L., Ndah, T.H.,
2017. Pluralism of agricultural advisory service providers — facts and insights from
Europe. J. Rural Stud. 55, 45-58. https://doi.org/10.1016/j.jrurstud.2017.07.018.

Knowler, D., Bradshaw, B., 2007. Farmers’ adoption of conservation agriculture: a review
and synthesis of recent research. Food Policy 32, 25-48. https://doi.org/10.1016/j.
foodpol.2006.01.003.

Kutter, T., Louwagie, G., Schuler, J., Zander, P., Helming, K., Hecker, J.-M., 2011. Policy
measures for agricultural soil conservation in the European Union and its member
states: policy review and classification. Land Degrad. Dev. 22, 18-31. https://doi.
org/10.1002/1dr.1015.

Lahmar, R., 2010. Adoption of conservation agriculture in Europe: lessons of the KASSA
project. Land Use Policy, Soil and Water Conservation Measures in Europe 27. pp.
4-10. https://doi.org/10.1016/j.landusepol.2008.02.001.

Lal, R., 2015. Restoring soil quality to mitigate soil degradation. Sustainability 7,
5875-5895. https://doi.org/10.3390/s5u7055875.

Leonhardt, H., Penker, M., Salhofer, K., 2019. Do farmers care about rented land? A multi-
method study on land tenure and soil conservation. Land Use Policy 82, 228-239.
https://doi.org/10.1016/j.landusepol.2018.12.006.

Mason, D.C., Holmes, G., 2015. Are Agri Environmental Schemes “Greening” the
Environmental Attitudes of Participating Farmers? Sustainability Research Institute
Briefing Note Series No. 4. University of Leeds, Leeds.

Mattison, E., Norris, K., 2005. Bridging the gaps between agricultural policy, land-use and
biodiversity. Trends Ecol. Evol. 20, 610-616. https://doi.org/10.1016/j.tree.2005.
08.011.

McElwee, G., 2004. A segmentation framework for the farm sector. In: Presented at the


https://doi.org/10.1016/j.landusepol.2020.104876
https://doi.org/10.1016/j.landusepol.2020.104876
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0005
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0005
https://doi.org/10.1016/j.jenvman.2008.07.006
https://doi.org/10.1016/j.jenvman.2008.07.006
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0015
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0015
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0015
https://doi.org/10.3390/su10093179
https://doi.org/10.1111/cobi.12536
https://doi.org/10.1007/s10818-016-9238-3
https://doi.org/10.1016/S1462-9011(02)00117-X
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0040
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0040
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0040
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0045
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0045
https://doi.org/10.1016/S1462-9011(02)00120-X
https://doi.org/10.1016/S1462-9011(02)00120-X
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0055
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0055
https://doi.org/10.1016/j.agsy.2005.08.005
https://doi.org/10.1016/j.agsy.2005.08.005
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0065
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0065
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0070
https://doi.org/10.1111/j.1467-9523.2004.00270.x
https://doi.org/10.1016/j.jenvman.2013.12.005
https://doi.org/10.1016/j.jenvman.2013.12.005
https://doi.org/10.1016/j.jrurstud.2005.07.004
https://doi.org/10.1080/21683565.2016.1156596
https://doi.org/10.1080/21683565.2016.1156596
https://doi.org/10.1111/j.1549-0831.2003.tb00138.x
https://doi.org/10.1111/j.1549-0831.2003.tb00138.x
https://doi.org/10.1007/s10460-009-9222-9
https://doi.org/10.1007/s10460-009-9222-9
https://doi.org/10.1016/j.agsy.2014.05.007
https://doi.org/10.1007/s10460-004-7229-9
https://doi.org/10.1016/j.ecolecon.2006.03.002
https://doi.org/10.5840/enviroethics20113314
https://doi.org/10.5840/enviroethics20113314
https://doi.org/10.1111/j.1477-9552.2007.00134.x
https://doi.org/10.1093/erae/jbz019
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0135
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0135
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0135
https://doi.org/10.1111/j.1467-9523.2009.00482.x
https://doi.org/10.1016/S0743-0167(99)00066-2
https://doi.org/10.1016/S0743-0167(99)00066-2
https://doi.org/10.3390/su10072186
https://doi.org/10.3390/su10072186
https://doi.org/10.1016/j.landurbplan.2013.09.002
https://doi.org/10.1016/j.landurbplan.2013.09.002
https://doi.org/10.1111/1467-6419.00150
https://doi.org/10.1016/j.jrurstud.2007.10.001
https://doi.org/10.1016/j.jrurstud.2007.10.001
https://doi.org/10.1016/j.jebo.2008.06.011
https://doi.org/10.1016/j.landusepol.2010.06.006
https://doi.org/10.1016/j.landusepol.2010.06.006
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0180
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0180
https://doi.org/10.1016/S0264-8377(01)00002-3
https://doi.org/10.1016/S0264-8377(01)00002-3
https://doi.org/10.1016/j.ecolecon.2014.11.015
https://doi.org/10.1016/j.ecolecon.2014.11.015
https://doi.org/10.1111/sum.12452
https://doi.org/10.1007/s10745-014-9701-5
https://doi.org/10.2478/euco-2018-0021
https://doi.org/10.2478/euco-2018-0021
https://doi.org/10.1016/j.jrurstud.2017.07.018
https://doi.org/10.1016/j.foodpol.2006.01.003
https://doi.org/10.1016/j.foodpol.2006.01.003
https://doi.org/10.1002/ldr.1015
https://doi.org/10.1002/ldr.1015
https://doi.org/10.1016/j.landusepol.2008.02.001
https://doi.org/10.3390/su7055875
https://doi.org/10.1016/j.landusepol.2018.12.006
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0240
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0240
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0240
https://doi.org/10.1016/j.tree.2005.08.011
https://doi.org/10.1016/j.tree.2005.08.011
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0250

M. Braito, et al.

The 3rd Rural Entrepreneurship Conference. University of Paisley, Scotland, October
2004, Nottingham Trent University, Paisley.

McKenzie, A.J., Emery, S.B., Franks, J.R., Whittingham, M.J., 2013. Landscape-scale
conservation: collaborative agri-environment schemes could benefit both biodiversity
and ecosystem services, but will farmers be willing to participate? J. Appl. Ecol.
https://doi.org/10.1111/1365-2664.12122. n/a-n/a.

Mills, J., Gaskell, P., Ingram, J., Dwyer, J., Reed, M., Short, C., 2017. Engaging farmers in
environmental management through a better understanding of behaviour. Agric.
Human Values 34, 283-299. https://doi.org/10.1007/510460-016-9705-4.

Mills, J., Reed, M., Skaalsveen, K., Ingram, J., 2019. The use of Twitter for knowledge
exchange on sustainable soil management. Soil Use Manage 35, 195-203. https://doi.
org/10.1111/sum.12485.

Mitter, H., Schonhart, M., Larcher, M., Schmid, E., 2018. The Stimuli-Actions-Effects-
Responses (SAER)-framework for exploring perceived relationships between private
and public climate change adaptation in agriculture. J. Environ. Manage. 209,
286-300. https://doi.org/10.1016/j.jenvman.2017.12.063.

Morton, L.W., McGuire, J., 2011. Getting to performance-based outcomes at the wa-
tershed level. In: Wright Morton, L., Brown, S.S. (Eds.), Pathways for Getting to Better
Water Quality. The Citizen Effect. Springer New York, New York, NY, pp. 181-196.
https://doi.org/10.1007/978-1-4419-7282-8_15.

Muhar, A., Bock, K., 2017. Mastery over nature as a paradox: societally implemented but
individually rejected. J. Environ. Plan. Manag. 1-17. https://doi.org/10.1080/
09640568.2017.1334633.

Mubhar, A., Raymond, C.M., van den Born, R.J.G., Bauer, N., Bock, K., Braito, M., Buijs, A.,
Flint, C., de Groot, W.T., Ives, C.D., Mitrofanenko, T., Plieninger, T., Tucker, C., van
Riper, C.J., 2018. A model integrating social-cultural concepts of nature into fra-
meworks of interaction between social and natural systems. J. Environ. Plan. Manag.
61, 756-777. https://doi.org/10.1080/09640568.2017.1327424.

NWEF (National Wildlife Federation), 2012. Roadmap to Increased Cover Crop Adoption.
NWF (National Wildlife Federation), Washington, DC.

O’Rourke, E., Kramm, N., Chisholm, N., 2012. The influence of farming styles on the
management of the Iveragh uplands, southwest Ireland. Land Use Policy 29,
805-816. https://doi.org/10.1016/j.landusepol.2011.12.008.

OECD, 2014. Green Growth Indicators for Agriculture, OECD Green Growth Studies.
OECD Publishinghttps://doi.org/10.1787/9789264223202-en.

Panagos, P., Meusburger, K., Van Liedekerke, M., Alewell, C., Hiederer, R., Montanarella,
L., 2014. Assessing soil erosion in Europe based on data collected through a European
network. Soil Sci. Plant Nutr. 60, 15-29. https://doi.org/10.1080/00380768.2013.
835701.

Panagos, P., Imeson, A., Meusburger, K., Borrelli, P., Poesen, J., Alewell, C., 2016. Soil
Conservation in Europe: Wish or Reality?: Soil Conservation in Europe: Wish or
Reality? Land Degrad. Dev. 27, 1547-1551. https://doi.org/10.1002/1dr.2538.

Pannell, D.J., Marshall, G.R., Barr, N., Curtis, A., Vanclay, F., Wilkinson, R., 2006.
Understanding and promoting adoption of conservation practices by rural land-
holders. Aust. J. Exp. Agric. 46, 1407-1424. https://doi.org/10.1071/EA05037.

Pavlis, E.S., Terkenli, T.S., Kristensen, S.B.P., Busck, A.G., Cosor, G.L., 2016. Patterns of
agri-environmental scheme participation in Europe: indicative trends from selected
case studies. Land Use Policy 57, 800-812. https://doi.org/10.1016/j.]landusepol.
2015.09.024.

Posthumus, H., Morris, J., 2010. Implications of CAP reform for land management and
runoff control in England and Wales. Land Use Policy 27, 42-50. https://doi.org/10.
1016/j.landusepol.2008.06.002.

Prager, K., 2015. Agri-environmental collaboratives for landscape management in
Europe. Curr. Opin. Environ. Sustain. 12, 59-66. https://doi.org/10.1016/j.cosust.
2014.10.009.

Prager, K., Creaney, R., 2017. Achieving on-farm practice change through facilitated
group learning: evaluating the effectiveness of monitor farms and discussion groups.
J. Rural Stud. 56, 1-11. https://doi.org/10.1016/j.jrurstud.2017.09.002.

Prager, K., Posthumus, H., 2011. Socio-economic factors influencing farmers’ adoption of
soil conservation practices in Europe. Human Dimensions of Soil and Water
Conservation: A Global Perspective. pp. 203-223.

Prager, K., Reed, M., Scott, A., 2012. Encouraging collaboration for the provision of
ecosystem services at a landscape scale—rethinking agri-environmental payments.
Land Use Policy 29, 244-249. https://doi.org/10.1016/j.landusepol.2011.06.012.

Rajendran, N., Tey, Y.S., Brindal, M., Sidique, S.F.A., Shamsudin, M.N., 2016. Factors
influencing the adoption of bundled sustainable agricultural practices: a systematic
literature review - ProQuest. Int. Food Res. J. 23, 2271-2279.

Reimer, A., Thompson, A., Prokopy, L.S., Arbuckle, J.G., Genskow, K., Jackson-Smith, D.,
Lynne, G., McCann, L., Morton, L.W., Nowak, P., 2014. People, place, behavior, and
context: a research agenda for expanding our understanding of what motivates
farmers’ conservation behaviors. J. Soil Water Conserv. 69, 57A-61A. https://doi.
org/10.2489/jswc.69.2.57A.

Riley, M., 2016. How does longer term participation in agri-environment schemes [re]
shape farmers’ environmental dispositions and identities? Land Use Policy 52, 62-75.
https://doi.org/10.1016/j.landusepol.2015.12.010.

Robinson, D.A., 1999. Agricultural practice, climate change and the soil erosion hazard in
parts of southeast England. Appl. Geogr. 19, 13-27. https://doi.org/10.1016/50143-
6228(98)00032-0.

Rode, J., Gémez-Baggethun, E., Krause, T., 2015. Motivation crowding by economic

12

Land Use Policy 99 (2020) 104876

incentives in conservation policy: a review of the empirical evidence. Ecol. Econ. 117,
270-282. https://doi.org/10.1016/j.ecolecon.2014.11.019.

Ryan, R.L., Erickson, D.L., De Young, R., 2003. Farmers’ motivations for adopting con-
servation practices along riparian zones in a mid-western agricultural watershed. J.
Environ. Plan. Manag. 46, 19-37. https://doi.org/10.1080/713676702.

Sattler, C., Nagel, U.J., 2010. Factors affecting farmers’ acceptance of conservation
measures—a case study from north-eastern Germany. Land Use Policy 27, 70-77.
https://doi.org/10.1016/j.landusepol.2008.02.002.

Schmitzberger, 1., Wrbka, Th., Steurer, B., Aschenbrenner, G., Peterseil, J., Zechmeister,
H.G., 2005. How farming styles influence biodiversity maintenance in Austrian
agricultural landscapes. Agric. Ecosyst. Environ. 108, 274-290. https://doi.org/10.
1016/j.agee.2005.02.009.

Schmolck, P., 2002. PQMethod Manual [WWW Document]. URL (Accessed 25 September
2018). http://schmolck.org/qmethod/pgmanual.htm.

Schneider, F., Ledermann, T., Fry, P., Rist, S., 2010. Soil conservation in Swiss agricul-
ture—approaching abstract and symbolic meanings in farmers’ life-worlds. Land Use
Policy 27, 332-339. https://doi.org/10.1016/j.landusepol.2009.04.007.

Siebert, R., Toogood, M., Knierim, A., 2006. Factors affecting european farmers’ partici-
pation in biodiversity policies. Sociol. Ruralis 46, 318. https://doi.org/10.1111/j.
1467-9523.2006.00420.x.

Sklenicka, P., Molnarova, K.J., Salek, M., Simova, P., Vlasak, J., Sekac, P., Janovska, V.,
2015. Owner or tenant: Who adopts better soil conservation practices? Land Use
Policy 47, 253-261. https://doi.org/10.1016/j.landusepol.2015.04.017.

Stephenson, W., 1936. Introducing Q methodology: the inverted factor technique. Br. J.
Psychol. Gen. Sect. 26, 344-361. https://doi.org/10.1111/j.2044-8295.1936.
tb00803.x.

Stupak, N., Sanders, J., Heinrich, B., 2019. The role of farmers’ understanding of nature in
shaping their uptake of nature protection measures. Ecol. Econ. 157, 301-311.
https://doi.org/10.1016/j.ecolecon.2018.11.022.

Tanentzap, A.J., Lamb, A., Walker, S., Farmer, A., 2015. Resolving conflicts between
agriculture and the natural environment. PLoS Biol. 13. https://doi.org/10.1371/
journal.pbio.1002242.

Targetti, S., Schaller, L.L., Kantelhardt, J., 2019. A fuzzy cognitive mapping approach for
the assessment of public-goods governance in agricultural landscapes. Land Use
Policy. https://doi.org/10.1016/j.]andusepol.2019.04.033. S0264837718313188.

Téth, G., Hermann, T., da Silva, M.R., Montanarella, L., 2018. Monitoring soil for sus-
tainable development and land degradation neutrality. Environ. Monit. Assess. 190.
https://doi.org/10.1007/s10661-017-6415-3.

URBAN, M.A,, 2005. Values and ethical beliefs regarding agricultural drainage in Central
Illinois, USA. Soc. Nat. Resour. 18, 173-189. https://doi.org/10.1080/
08941929590894570.

Uthes, S., Matzdorf, B., 2013. Studies on agri-environmental measures: a survey of the
literature. Environ. Manage. 51, 251-266. https://doi.org/10.1007/500267-012-
9959-6.

van der Ploeg, J.D., 1994. Styles of farming: an introductory note on concepts and
methodology. In: de Haan, H.J., van Der Ploeg, J.D. (Eds.), Endogenous Regional
Development in Europe, pp. 7-31 Vila Real, Portugal 1991. Luxembourg (1994) 7-31.
Ook in: Born from within. Practice and Perspectives of Endogenous Rural
Development, J.D. van Der Ploeg, A. Long (Eds.). Van Gorcum, Assen.

Vatn, A., 2010. An institutional analysis of payments for environmental services.
Ecological Economics, Special Section - Payments for Environmental Services:
Reconciling Theory and Practice 69. pp. 1245-1252. https://doi.org/10.1016/j.
ecolecon.2009.11.018.

Walder, P., Kantelhardt, J., 2018. The environmental behaviour of farmers — capturing
the diversity of perspectives with a q methodological approach. Ecol. Econ. 143,
55-63. https://doi.org/10.1016/j.ecolecon.2017.06.018.

Watts, S., Stenner, P., 2005. Doing Q Methodology: theory, method and interpretation.
Qual. Res. Psychol. 2, 67-91. https://doi.org/10.1191/1478088705qp0220a.

Watts, S., Stenner, P., 2012. Doing Q Methodological Research: Theory, Method and
Interpretation. SAGE Publications Ltd, 1 Oliver’s Yard, 55 City Road, London EC1Y
1SP United Kingdom. https://doi.org/10.4135/9781446251911.

Webler, T., Tuler, S., 2001. Public participation in watershed management planning:
views on process from people in the field. Hum. Ecol. Rev. 8, 29-39.

Wilson, G.A., Hart, K., 2001. Farmer participation in agri-environmental schemes: to-
wards conservation-oriented thinking? Sociol. Ruralis 41, 254-274. https://doi.org/
10.1111/1467-9523.00181.

Yoshida, Y., Flint, C.G., Dolan, M.K., 2018. Farming between love and money: US
Midwestern farmers’ human-nature relationships and impacts on watershed con-
servation. J. Environ. Plan. Manag. 61, 1033-1050. https://doi.org/10.1080/
09640568.2017.1327423.

Zabala, A., Pascual, U., 2016. Bootstrapping q methodology to improve the understanding
of human perspectives. PLoS One 11, e0148087. https://doi.org/10.1371/journal.
pone.0148087.

Zechmeister, H.G., Schmitzberger, 1., Steurer, B., Peterseil, J., Wrbka, T., 2003. The in-
fluence of land-use practices and economics on plant species richness in meadows.
Biol. Conserv. 114, 165-177. https://doi.org/10.1016/S0006-3207(03)00020-X.

Zimmermann, A., Britz, W., 2016. European farms’ participation in agri-environmental
measures. Land Use Policy 50, 214-228. https://doi.org/10.1016/j.landusepol.2015.
09.019.


http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0250
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0250
https://doi.org/10.1111/1365-2664.12122
https://doi.org/10.1007/s10460-016-9705-4
https://doi.org/10.1111/sum.12485
https://doi.org/10.1111/sum.12485
https://doi.org/10.1016/j.jenvman.2017.12.063
https://doi.org/10.1007/978-1-4419-7282-8_15
https://doi.org/10.1080/09640568.2017.1334633
https://doi.org/10.1080/09640568.2017.1334633
https://doi.org/10.1080/09640568.2017.1327424
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0290
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0290
https://doi.org/10.1016/j.landusepol.2011.12.008
https://doi.org/10.1787/9789264223202-en
https://doi.org/10.1080/00380768.2013.835701
https://doi.org/10.1080/00380768.2013.835701
https://doi.org/10.1002/ldr.2538
https://doi.org/10.1071/EA05037
https://doi.org/10.1016/j.landusepol.2015.09.024
https://doi.org/10.1016/j.landusepol.2015.09.024
https://doi.org/10.1016/j.landusepol.2008.06.002
https://doi.org/10.1016/j.landusepol.2008.06.002
https://doi.org/10.1016/j.cosust.2014.10.009
https://doi.org/10.1016/j.cosust.2014.10.009
https://doi.org/10.1016/j.jrurstud.2017.09.002
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0340
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0340
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0340
https://doi.org/10.1016/j.landusepol.2011.06.012
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0350
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0350
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0350
https://doi.org/10.2489/jswc.69.2.57A
https://doi.org/10.2489/jswc.69.2.57A
https://doi.org/10.1016/j.landusepol.2015.12.010
https://doi.org/10.1016/S0143-6228(98)00032-0
https://doi.org/10.1016/S0143-6228(98)00032-0
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1080/713676702
https://doi.org/10.1016/j.landusepol.2008.02.002
https://doi.org/10.1016/j.agee.2005.02.009
https://doi.org/10.1016/j.agee.2005.02.009
http://schmolck.org/qmethod/pqmanual.htm
https://doi.org/10.1016/j.landusepol.2009.04.007
https://doi.org/10.1111/j.1467-9523.2006.00420.x
https://doi.org/10.1111/j.1467-9523.2006.00420.x
https://doi.org/10.1016/j.landusepol.2015.04.017
https://doi.org/10.1111/j.2044-8295.1936.tb00803.x
https://doi.org/10.1111/j.2044-8295.1936.tb00803.x
https://doi.org/10.1016/j.ecolecon.2018.11.022
https://doi.org/10.1371/journal.pbio.1002242
https://doi.org/10.1371/journal.pbio.1002242
https://doi.org/10.1016/j.landusepol.2019.04.033
https://doi.org/10.1007/s10661-017-6415-3
https://doi.org/10.1080/08941929590894570
https://doi.org/10.1080/08941929590894570
https://doi.org/10.1007/s00267-012-9959-6
https://doi.org/10.1007/s00267-012-9959-6
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0445
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0445
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0445
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0445
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0445
https://doi.org/10.1016/j.ecolecon.2009.11.018
https://doi.org/10.1016/j.ecolecon.2009.11.018
https://doi.org/10.1016/j.ecolecon.2017.06.018
https://doi.org/10.1191/1478088705qp022oa
https://doi.org/10.4135/9781446251911
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0470
http://refhub.elsevier.com/S0264-8377(19)31982-9/sbref0470
https://doi.org/10.1111/1467-9523.00181
https://doi.org/10.1111/1467-9523.00181
https://doi.org/10.1080/09640568.2017.1327423
https://doi.org/10.1080/09640568.2017.1327423
https://doi.org/10.1371/journal.pone.0148087
https://doi.org/10.1371/journal.pone.0148087
https://doi.org/10.1016/S0006-3207(03)00020-X
https://doi.org/10.1016/j.landusepol.2015.09.019
https://doi.org/10.1016/j.landusepol.2015.09.019

	The plurality of farmers’ views on soil management calls for a policy mix
	Introduction
	Material and methods
	Q set
	Q sort
	Q pattern analysis

	Results
	Nature Participants (F1)
	Traditional Food Providers (F2)
	Profit Maximizers (F3)
	Pleasure Seekers (F4)

	Discussion
	Ecocentric versus anthropocentric viewpoints on soil management
	A suggested policy mix to reflect the plurality of farmers
	Agri-environmental schemes
	Appealing to Partner and Steward (HNR)
	Offering training and experimentation services
	Fostering social networks
	Raising social reputation


	Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Supplementary data
	References




