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Do farmers and conservationists perceive landscape changes differently?
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ABSTRACT. Broader understanding of stakeholders’ perceptions of landscape changes is needed to cope with global environmental
challenges locally. In this study, farmers’ and conservationists’-researchers’ perceptions of landscape changes were compared by
analyzing interviews conducted in the Danube-Tisza Interfluve region of Hungary through a combined quantitative and qualitative
approach. Perceptions concerning the trends of changes (increasing or decreasing), as well as evaluations (positive and negative) of 40
different landscape elements were analyzed. The quantitative analysis consisted of landscape elements of different native and alien
plant and animal species, natural habitats, and types of land use. For a qualitative analysis, one landscape element, the tussock sedge
beds, a type of wetland habitat, was chosen. According to the quantitative analysis, the two groups held similar views on trends. However,
their evaluations differed substantially. The most significant differences appeared between the two groups in cases where land use and
biodiversity goals were in competition, e.g., abandonment and non-native plantations. Changes causing both decline of biodiversity
and the fading of the cultural landscapes were seen similarly negatively by the two groups, e.g., disappearance of lakes, spread of
invasive plants, expansion of wild boar. However, quantitative analysis also showed that conservationists-researchers had higher
consensus, while farmers were much more diverse in their evaluations. Qualitative analysis explored the reasons for these differences.
Although conservationists-researchers shared eco-centric values, farmers evaluated landscape changes heterogeneously based on
individual constellations of economic interest, cultural values, and their sense of responsibility for nature. Our study, with the combined
application of quantitative and qualitative analyses, provides new understandings of both between-group and within-group differences
and similarities of farmers’ and conservationists’-researchers’ landscape change perceptions.
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INTRODUCTION
Exploring tensions among various forms of environmental
knowledge and values is of rising importance for environmental
sustainability (Berkes 2004, Díaz et al. 2015, Chan et al. 2016,
Raymond et al. 2019). Perception is a key term for gaining and
producing knowledge about the environment, through socially
bonded and value-laden activities (Ingold 2000, Bennett 2016).
In this manner, it challenges the assumption of the body-mind
and nature-culture dualism, as well as resonating with the ideas
of constructed boundaries of nature and culture (Latour 1993,
Descola and Pálsson 1996, Münster et al. 2012). The classical
geographical concept of landscape is essential for studying the
nature-culture continuum and its dynamic temporalities (Ingold
2000). Thus, landscapes can be understood as transforming
social-ecological systems (Bieling 2013) in which changes are
affected by both societal and environmental drivers (Bürgi et al.
2017). Landscapes also have political and cultural significance,
as they embody the contested and debated histories of human
interaction with the environment (Olwig 1996, Widgren 2012).
Discourses of nature change over time (Antrop 2005, Buijs et al.
2006), and through transforming the social-ecological systems the
baseline of preference is also shifting (Selman 2012, Soga and
Gaston 2018). Based on their worldviews, personal experiences,
or relationships to nature, multiple stakeholders can perceive
landscape changes differently (Bennett 2016). Therefore, to foster
participation and navigate trade-offs of landscape changes it is
highly relevant to explore the differences of perceptions between
various stakeholder groups (Benjamin et al. 2007, García-
Llorente et al. 2008, Plieninger and Bieling 2012, Sayer et al. 2013,
Molnár et al. 2016). We analyze perceptions of landscape changes

of two stakeholder groups, farmers and conservationists-
researchers of the Danube-Tisza Interfluve, Hungary.  

The studied region is one of the most dynamic parts of the country
(Csorba et al. 2018. et al. 2018) and has undergone many changes
over the centuries (Biró et al. 2013a). After the Ottoman
occupation the area was mostly depopulated, but since the 18th
century private farms started to be established in the scarcely
populated countryside. During the 19th century, shifting sand
dunes were stopped by new tree plantations, and grasslands were
converted to arable lands, vineyards, and orchards (Biró et al.
2015a). Extensive wetland areas neighboring the sand regions
began to be drained on a large scale during the early decades of
the 20th century (Ujházy and Biró 2018) and by the middle of
20th century, the Duna-Tisza Interfluve became a densely
inhabited mosaic of cultural landscape elements and remnants of
natural vegetation. Under socialism, drainage of the wetlands
continued and farm collectivization and conversion to larger scale
mechanized farming took place. The Kiskunság National Park
was formed to protect natural wetlands and sand vegetation in
1975 (Iványosi Szabó 2015). By the 1980s, the area experienced a
drastic decline in groundwater, caused by climatic and other
anthropogenic factors (Kohán and Szalai 2014). This process
resulted in a severe decrease of wetlands and further land use
changes (Biró et al. 2013a, Biró et al. 2015a), highly concerning
to local stakeholders, even up to current times (Kelemen 2013,
Blanka et al. 2017). The abandonment of farms and less
productive areas had already begun in the socialist period, but
land abandonment peaked after postsocialist transformations
(Pándi et al. 2014). After Hungary’s accession to the European
Union (2004) the trend of abandonment in many areas reversed,
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and agriculture started to intensify. Natural protected areas also
expanded during this period with the establishment of the Natura
2000 network (Mihók et al. 2017). Moreover, wetland restoration
took place on several protected sites (Sipos 2015). These regional
trends coincided with some major traits of globalizing landscapes,
the drastic loss of high-biodiversity cultural landscapes due to
simultaneous trends of abandonment and intensification on one
hand, and the apparent influence of nature conservation on local
landscape changes on the other hand (Plieninger and Bieling 2012,
Kuemmerle et al. 2016, Bürgi et al. 2017). The case of the Danube-
Tisza Interfluve can provide insights into the discussion of these
globally important trends.  

Several aspects and processes of landscape change perceptions
have been addressed by previous studies analyzing interviews with
stakeholders. We differentiate two main aspects: first, the
processes of local landscape trends (Dallimer et al. 2009,
Herrmann et al. 2014, Mashi and Shuaibu 2018), including their
drivers (Mbow et al. 2008, Bezák and Mitchley 2014, Ariti et al.
2015, Bürgi et al. 2017); and second, the social values, uses, and
attitudes associated with landscape elements and their changes
(Bardsley and Edwards-Jones 2007, Byg et al. 2017). Many studies
have investigated the perception of various processes of
landscapes: wetland transformations (Sherren and Verstraten
2013, Byg et al. 2017), growing human-wildlife conflicts (Storie
and Bell 2017), the invasion of non-native species (Bardsley and
Edwards-Jones 2007, García-Llorente et al. 2008, Rai et al. 2012),
intensification (Carr and Tait 1991, Junge et al. 2011), or the
abandonment, regrowth (Benjamin et al. 2007, Bieling 2013,
Ruskule et al. 2013, Stelling et al. 2017), and restoration of
habitats (Hobbs 2016, Byg et al. 2017). What is common in these
studies is that they all focus on rearranging the borderline of the
nature-culture continuum. In our research, we cover the two
aspects of trends and evaluations, as well as all the various
processes, together.  

Farmers’ perceptions have special importance in perception
studies for several reasons, and their role as agents of changes and
stewards of landscapes is increasingly recognized (Kelemen et al.
2013, Raymond et al. 2016). Farmers’ local knowledge of the
transforming socio-natural world can be crucially important in
dealing with climate change adaptation and sustainability
transformations (Nakashima et al. 2012). Through agri-
environmental schemes, farmers are becoming directly involved
in biodiversity conservation throughout Europe (de Snoo et al.
2013) and by using extensive traditional farming practices they
can contribute to the high biodiversity of cultural landscapes
(Varga and Molnár 2014, Babai et al. 2015, Vadász et al. 2016,
Ispán et al. 2018, Biró et al. 2019). Hence, a deeper understanding
of farmers’ knowledge and values is especially important
(Ahnström et al. 2009, de Snoo et al. 2013, Kelemen et al. 2013).
Farmers perceive landscape changes intertwined with their family
histories and economic struggles in a changing socioeconomic
climate because of a long connection to the land (Schwartz 2006,
Aistara 2009, Gray 2014). Many examples from Central and
Eastern European countries confirm this by examining the effects
of transformation into socialism, postsocialist liberalization and
privatization, and accession to the European Union on landscape
processes (Schwartz 2006, Aistra 2009, Dorondel 2012). How
farmers view landscape changes is also connected to how farmers
identify themselves in these changing socio-political contexts. A

number of studies deal with the important role of utility,
cultivation, and productivity in their identity as a good farmer
(Burgess et al. 2000, Burton 2004, Boonstra et al. 2011). The
tidiness of landscape and control of natural processes could be a
symbol of sovereignty (Schwartz 2006). Although these
preferences of farmers do not align with the aims of conservation,
many studies have observed that farmers do not always prefer
cultivation over biodiversity and they have rich and very
heterogeneous environmental values (Herzon and Mikk 2007,
Junge et al. 2011, Kelemen et al. 2013). One reason for this
heterogeneity of farmers’ perception is that farmers tend to have
more tacit knowledge, in contrast to the more codified, expert
knowledge of conservationists (Morris 2010). Concerning the
social values of nature, compared to the intangible values of
farmers, conservationists value the biodiversity more
independently of contexts (Kenter et al. 2019, Raymond et al.
2019).  

Although many studies emphasize the need for comparing
different stakeholders’ perceptions of landscape changes (e.g.,
Sayer et al. 2013, Raymond et al. 2019), systematic comparisons
of farmers and conservationists-researchers are scarce (Carr and
Tait 1991, Natori and Chenoweth 2008). Furthermore, only a
minority of landscape change perception studies apply both
quantitative and qualitative analysis of interviews (e.g., Carr and
Tait 1991, Bardsley and Edwards-Jones 2007, Ruskule et al. 2013,
Ariti et al. 2015). This lack of mixed methodologies is surprising
because the integration of systematic comparability of
quantitative and qualitative approaches to a greater depth could
be highly advantageous in social-environmental research (Muhar
et al. 2018). In addition, the value-heterogeneity of farmers,
although highlighted by many, has not yet been examined
comparatively with a mixed methodology.  

Using a comparative mixed-method approach we aimed to fill
these gaps by examining the following questions:  

1. Do farmers and conservationists-researchers see the trends
of the landscape changes differently? 

2. Do farmers and conservationists-researchers value
landscape elements and their changes differently? 

3. Do farmers and conservationists-researchers differ in their
value-heterogeneity?

METHODS

Description of the study site
Our study is located in the Danube-Tisza Interfluve region of
central Hungary (46°41′ – 46°58′N; 19°14′ – 19°32′E; 22 × 30 km).
The area (80–120 m a.s.l.) is a quaternary alluvial fan of the
Danube River covered with coarse and fine-grained sand (Pásztor
et al. 2018). The yearly precipitation is 500–550 mm, and the mean
annual temperature is 10.5–11 °C (Bihari et al. 2018). The natural
vegetation is a forest-steppe mosaic with dry sand habitats and
wetlands (fens, alkaline marshes and wet meadows), whose
fragments form the base of the Kiskunság National Park (Biró
et al. 2015a).  

The landscape of the study area has undergone great changes over
the past two centuries (Biró et al. 2013a). Nowadays it is
characterized by a fine-scale mosaic of afforested areas, arable
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lands, grasslands, orchards, vineyards, and wetlands. The study
area is located across 11 settlements with populations of
approximately 850–6500. The formerly widespread small-scale
farming system is currently in decline, as are populations on the
outskirts (Pándi et al. 2014). As one of the most dynamically
changing regions in Hungary and even in Europe nowadays,
abandonment, farming intensification, and afforestation take
place concurrently (Biró et al. 2013a, b, Kuemmerle et al. 2016,
Csorba et al. 2018).

Data collection
Interviews were conducted with 57 farmers (born between 1930
and 1973, on average in 1949; the majority with secondary school
degrees) and 17 conservationists-researchers (born between 1944
and 1976, on average in 1963, with higher education or tertiary
degrees). Both fields are traditionally dominated by men: 84% of
the interviewed farmers were men and 16% women; 88% of the
interviewed conservationists-researchers were men and 12%
women. We selected farmers using snowball sampling (Newing
2010), starting with local intellectuals, e.g., veterinarians, park
rangers, teachers, and office workers interested in local history,
who recommended farmers considered knowledgeable within the
community and preferably living or having lived on farms in
different parts of the villages’ territory. The group of
conservationists-researchers was made up of former or current
employees of NGOs (N = 3) and national parks (N = 12), as well
as experts in ecology (N = 5) who have studied the territory for
more than 15 years. All of them were involved in conservation-
oriented research in the area. Before the interviews, informed
consent was obtained. Interviews consisted of a series of
structured interview questions and unstructured interview
sections for all of the 40 landscape elements under investigation
(Newing 2010). At the start of interviews, we began by establishing
the territories within the study area that the interviewees knew
best and the period of that familiarity, asking questions about
their biography, profession, and experiences. Afterward, our
questions pertained to this particular region and time period.  

We asked the same two structured questions about each of the
landscape elements:  

1. Trend: How has the area/distribution/abundance of the
given landscape element changed? (much less / slightly less
/ no change / slightly more / much more); 

2. Opinion: What is your opinion of this trend? (negative /
neutral / positive). 

Structured questions were followed by the unstructured interview
section about other issues regarding the landscape elements, such
as their location and abundance; the reasons, processes, and
timescales related to the changes; and personal experiences or
arguments underlying the opinions. Inquiry into landscape
elements was aided by 40 postcard-size pictures, which were given
to the interviewees in a random order. Showing them to the
interviewees helped to identify the landscape elements and evoke
experiences about them, while also maintaining the flow of
interviews. Interviews lasted an average of 1–1.5 hours; they were
voice recorded, and detailed notes have been kept of the
conversations.

Examined landscape elements
We used a mixed method approach to address our research
questions. The two structured interview questions were analyzed
quantitatively for 40 different landscape elements and we chose
one landscape element to analyze qualitatively for this article.

40 different landscape elements: quantitative analysis
Based on previous studies, we selected 40 different landscape
elements on the basis of their relevance to nature conservation,
the defining role they play in recent landscape transformation,
and their visibility and recognizability in the landscape by farmers
(Biró et al. 2013a, Ujházy and Biró 2013). Data on statistical or
scientific trends were not available for the majority of the
landscape elements, except for certain habitats (Biró et al. 2018)
and bird species (Szép et al. 2012), as well as habitat and land
cover changes (Biró et al. 2013a) on the regional or national level.  

The 40 landscape elements under investigation were:  

. Land use types: arable land, vineyard, orchard, old field,
channel, farm, hay meadow, pasture; 

. Domestic animals: cattle, sheep, domestic goose; 

. Alien herbaceous plants: Asclepias syriaca, Ambrosia
artemisiifoia, Solidago spp.; 

. Alien shrubs, trees, and plantations: Robinia pseudoacacia 
(planted and invasive), Ailanthus altissima (invasive),
Elaeagnus angustifolia (invasive), Populus spp. (plantations),
Pinus spp. (plantations), Populus nigra “Italica” (near farms
and countryside roads); 

. Natural habitats and plants: (A) wetlands: lakes, wet
meadows, tussock sedge beds, saline land, reed beds
(Phragmites australis), reeds (thin, on grasslands), Salix
cinerea; (B) Nonwetlands: sand dunes, Stipa borysthenica,
Juniperus communis; 

. Native animals: European pond turtle (Emys orbicularis),
Common Lapwing (Vanellus vanellus), fish (in general),
frogs (in general), Barn Swallow (Hirundo rustica), Common
Buzzard (Buteo buteo), roe deer (Capreolus capreolus), wild
boar (Sus scrofa); and 

. Climate (precipitation): rain, snow. 

Tussock sedge beds (tussock): qualitative analysis
To complement the quantitative analysis based on the 40
landscape elements listed above, we chose to analyze qualitatively
the perception of one landscape element, the tussock sedge beds.
This particular wetland vegetation type was selected for
qualitative analysis during the data collection phase because of
the ambivalent perceptions of tussock sedge beds. The tussock
sedge community is formed mainly by bunches of different sedge
species (mostly Carex elata), surrounded by surfaces temporarily
covered by water. Tussocks, because of their specific vertical
structure, give rise to diverse microhabitats for various protected
plant and animal species (Lájer et al. 2011). Thus, they are of high
relevance for nature conservation. Territories with tussocky
habitats experienced a huge loss in this area over the past centuries
because of the extensive drainage of wetlands (Biró 2015, Biró et
al. 2015b). Although they are not the most valuable grass type for
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Table 1. Applied statistical methods and their connections to our research questions concerning between-group differences and within-
group variability.
 

Method Differences
between groups

Variability within
groups

Data type Data entities Questions

Mann-Whitney U Test × trend
+

evaluations
 

landscape
elements

Are the groups significantly different in their
perceptions?

 

Nonmetric
Multidimensional Scaling

(NMDS)

×
(distance and

overlap)
 

×
(spread of points)

 

trend
+

evaluations
 

interviewees Are the same group of interviewees more similar
to each other than to the other group?

 

Consensus Measure (Cns) × trend
+

evaluations
 

groups ×
landscape
elements

 

Is there a consensus within the group in their
perceptions?

 

Spearman’s Rank
Correlation

×
(difference of

correlation
values)

×
(correlation

value)

trend-opinion groups ×
landscape
elements

Is there a strong connection between a perceived
trend and opinion?

Are the directions of the correlation the same or
the opposite between the two groups?

foraging, historical data shows that this habitat was regularly
grazed in the past (Biró et al. 2019).

Quantitative data analysis

Data types
We used Microsoft Excel sheets to input the answers that
conformed to ordinal, Likert scale categories (Newing 2010)
derived from the two basic interview questions:  

1. Trend: How has the area/distribution/abundance of the
given landscape element changed? (much less / slightly less
/ no change / slightly more / much more); and 

2. Opinion: What is your opinion of this trend? (negative /
neutral / positive). 

Based on these two values, we calculated a third, evaluation:  

1. Evaluation: calculated value = trend × opinion (negative /
neutral / positive). 

This calculation added new data about whether the evaluation of
a specific landscape element was rather positive (with positive
opinions about growth and negative about decrease), neutral, or
negative (with negative opinions about growth and positive about
decrease). Detailed notes from the interviews were also entered
into the datasheets, and they were used to interpret the
quantitative results.

Statistical analysis
Statistical analysis of the data and plotting of the results were
carried out in R Statistical Software (R Core Team 2017) using
the packages vegan (Oksanen et al. 2016), Hmisc (Harrell 2018),
scales (Wickham 2017), tidyr (Wickham and Henry 2018), and
ggplot2 (Wickham 2009). Four statistical approaches were
applied to explore the between-group differences and within-
group variability of the two groups (Table 1):  

1. Mann-Whitney U Test (Wilcoxon rank-sum test), a
nonparametric test of the null hypothesis that the two groups
belong to the same population, was calculated on the trends
and evaluations and the 40 landscape elements. 

2. Nonmetric Multidimensional Scaling (NMDS) was
calculated on trends and evaluations. NMDS in two
dimensions was performed using the additive inverse of
Spearman’s rank correlation coefficient (Spearman 1904)
rescaled from the [-1; 1] to the [0; 1] interval as a dissimilarity
measure. Grouping ordination ellipses were drawn based on
standard deviation of point scores, where the direction of
the ellipse’s major axis was defined by the weighted
correlation. 

3. Consensus Measure (Cns), developed by Tastle and
Wierman (2007), was used to analyze Likert scale data
calculated for the 40 landscape elements based on the results
of both groups regarding their opinions and evaluations of
trends. 

4. Spearman’s Rank Correlation (Spearman 1904) between
trend and opinion was calculated on the 40 landscape
elements.

Qualitative analysis
One selected wetland landscape element, the tussock sedge beds,
was analyzed with qualitative methods (Newing 2010, Saldaña
2015). Transcribed interview segments were coded, using QDA
Miner Lite software. We applied a multistep method for coding
and analysis (Saldaña 2015, Castleberry and Nolen 2018,
Kennedy and Thornburg 2018):  

1. Open coding: an open coding applied to 16 interviews helped
to identify themes (we tried out both in vivo, topical, and
structural codes). 

2. Selection of codes: codes were selected inductively based on
the observations of the open coding, the strength and gaps
of the quantitative analysis, and deductively informed by
the theoretical approaches in literature. 

3. First coding cycle: we applied structural and topical codes
(1. Process, 2. Cause, 3. Location, 4. Valuation and use, 5.
Experience, 6. Relation to other landscape elements) and
meanwhile we took analytic memos. 

3.
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Fig. 1. Perceived trends of landscape elements by farmers and conservationists-researchers (Mann-Whitney test, * <
0.05; ** < 0.01; *** < 0.001).

4. Disassembling: the first cycle’s codes were revisited and
inductively divided into different categories. 

5. Interpretation 1: after reviewing the list of subcategories we
decided to develop a quantification and next coding cycle. 

6. Quantification: for the 2. and 4. codes we systematically
counted some common answers (2. Cause: water/use; 4.
Valuation and use: use/water/biodiversity). We put this new
data together with the quantitative data from structured
interview questions. 

7. Second coding cycle: we coded all the mentions of nature
conservation/natural park. Interview segments referring to
social context and value conflicts were coded too. 

8. Interpretation 2: Results of previous analysis steps were
interpreted together.

QUANTITATIVE RESULTS

Perceptions of landscape change trends

Comparison of trend perceptions
The most visible changes for farmers were the drastic decline of
farms and farmland species (swallow, domestic geese, or Populus
nigra “Italica”), as well as decreases in snowfall, wetland habitats,

and animal species. They also experienced the growth of game
species (especially wild boar) and the expansion of abandoned
fields, invasive species, growing tree plantations, and shrub
encroachment (Fig. 1). Conservationists-researchers perceived
landscape elements’ trends similarly. There was no significant
difference in the case of tussock sedge beds either. In only one
quarter (11) of the landscape elements was there a significant
difference between the two groups (Fig. 1). With most of the
landscape elements, the two groups agreed on the direction of
changes; differences mostly appeared in their perception of the
intensity of changes. The conservationists-researchers perceived
a less intensive decline in terms of the farms, geese, and cattle,
and less intensive growth of some invasive species. In terms of
trend values, farmers and conservationists-researchers were not
considerably separate on the NMDS (distance between the
ellipses being 0.115; Fig. 2a). Also, they were similarly scattered
(area of the ellipses being 0.034 and 0.04, respectively; Fig. 2a).

Consensus analysis of trend perceptions
The average consensus values (Cns) on all of the trends showed
a modest consensus within both groups (farmers 0.57 ± 0.15,
conservationists-researchers 0.62 ± 0.18). The consensus was
higher within the conservationist-researcher group in the case of
nearly three quarters of the landscape elements (29). The
consensus was low (Cns < 0.5) in 15 cases within the farmer group,
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but only in 7 cases among the conservationists-researchers. For
both groups the consensus value was lower than 0.5 in the case
of vineyards, old fields, cattle, and reed beds, and both had high
consensus (> 0.8) about the decrease in farms and snowfall (Table
A1.1).

Fig. 2. Nonmetric Multidimensional Scaling (NMDS)
ordination plots for (A) the perceived trends in landscape
elements and (B) their evaluations.

Opinions on perceived trends
Concerning opinions on trends in landscape elements, both
groups were dissatisfied with the perceived changes. While
conservationists-researchers had more negative and positive
opinions than the farmers, the neutral opinions were more
frequent within the farmer group. When changes in the 40
elements were analyzed separately, farmers assessed only 3 in a
mostly positive way, 18 neutrally, and 19 negatively. For
conservationists-researchers, the results were 5 positively, 13
neutrally, and 22 negatively. As far as overall opinion data for the
farmers, 18% of answers were positive, 29% neutral, and 54 %
negative. For the conservationists-researchers, 22% were positive,
15% neutral, and 64% negative.  

Combinations of the perceived trends and related opinions are
shown in Fig. 3. From this figure, it is apparent that, opposed to
the polarized negative or positive responses of the
conservationists-researchers, farmers had more neutral reactions,
independent of their perception of the trend. From this figure it
is also apparent that the answers tended to characterize tussocks
as mostly decreasing; and this reduction was valued negatively by
the group of conservationists-researchers, while farmers viewed
it positively, negatively, and neutrally. Fewer answers indicated
stagnation or growth in the tussocks. On the contrary, growth was
valued mostly positively by conservationists-researchers and
negatively by farmers. Evaluation values and correlations between
trend-opinion answers in the following chapters quantify these
kinds of connections between the trend and opinion answers.

Evaluations of landscape elements

Comparison of the evaluations
Unproductive landscape elements connected to abandonment
had negative values for farmers (invasive species, wild boar, old
fields, and sand dunes), while other more productive landscape
elements were positively valued (rain, farms, lakes, and domestic
and wetland animals; Fig. 4). Farmers and conservationists-
researchers differed considerably in their evaluation scores of
landscape changes, calculated and based upon their trend and

opinion answers. Regarding more than half  of the examined
landscape elements (22), there was a significant difference in their
evaluations (Fig. 4). In 10 cases, we found strongly significant
differences between the two groups: for example, in case of tree
plantations (Robinia, Populus, and Pinus plantation),
abandonment (old fields), and arable fields, in addition to the case
of tussock sedge beds. On the NMDS plot, farmers and
conservationists-researchers were quite separate in their
evaluations (the distance between the ellipses being 0.468), and
farmers were much more scattered (area of ellipses being 0.09 and
0.035, respectively) (Fig. 2b).

Consensus analysis of the evaluations
The average of the consensus values indicated a moderate
consensus within both groups concerning the evaluations of all
landscape elements (farmers: 0.56 ± 0.12, conservationists-
researchers: 0.67 ± 0.28), although conservationists-researchers
had slightly stronger agreements on average. The conservationist-
researcher group had higher consensus in the case of 27 landscape
elements. They had full consensus (Cns = 1) in the case of 12
examined landscape elements, e.g., most of the perceptions of
invasive plants and wild boar being fully negative, while those of
wetland animals being fully positive. By contrast, no full
consensus was shown within the farmer group (Table A1.1, Fig.
4). The weakest consensus among farmers concerned the tussock
sedge beds (0.28), whereas the consensus value for this same
element by conservationists-researchers was close to one (0.85).

Correlation of trend perceptions and opinions
On average, trend-opinion correlation was stronger within the
conservationist-researcher group than within the farmer group.
The average of absolute correlations along the 40 landscape
elements was 0.46 ± 0.25 for farmers and 0.62 ± 0.30 for the
conservationist-researcher group. Robinia and Pinus plantation,
arable fields, and sheep were mostly positively valued by farmers
and negatively by conservationists-researchers; whereas old fields
and sand dunes were valued negatively by farmers and positively
by conservationists-researchers (Fig. 5). The weakest correlation
among farmers also concerned the tussock sedge beds (0.03),
whereas the correlation for conservationists-researchers was close
to one (0.92), which supports the results of the consensus analysis.  

Nonplanted alien herbaceous plants and trees had negative
correlation values in both groups, but the correlation was stronger
within the conservationist-researcher group. Nonetheless, there
was a greater difference between the two groups concerning
species used in afforestation. These were positively valued by
farmers, contrary to the negative evaluation of other non-native
species. Animals native to wetland habitats and precipitation (rain
and snow) showed a strong, positive correlation in both groups.
Pastures, cattle, and hay meadows had similarly positive
correlation values among both groups; however, in the case of
more intensive land uses like orchards and vineyards, there were
more differences between them.

QUALITATIVE RESULTS

Trend perceptions of the tussock sedge beds

Processes of changes
Most of the farmers and the conservationists-researchers
observed a decrease in the area with tussocks. Among the
conservationists-researchers, however, trends perceived as
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Fig. 3. Combinations of perceived trends and opinions of all the 40 landscape elements.

stagnating or growing were slightly more frequent. “Well, there
were already few of these tussocks. You know that the channel
was dug during the 60s,” said one conservationist-researcher.
Many conservationists-researchers perceived a qualitative
change: “I have seen tussock sedge in a lot of places … but it is
not functioning as a tussock sedge community … it still has some
elements of its vegetation, but it is disappearing.”
Conservationists-researchers also more frequently emphasized
the territorial differences at a regional scale: “There are one or
two plots that were conserved by the artificial water level control
of Lake Kolon, but all of the others disappeared from the
territory.”

Drivers of changes
The most commonly perceived driver of change for both groups
was the availability of water. This included water management-
induced changes, drainage channels, changes in precipitation and
climate, or a decrease in groundwater (81% of farmers, 53% of
conservationists-researchers mentioned it). Interestingly, farmers
were more concerned with changes induced by human land use
(37% of farmers, 18% of conservationists-researchers) such as
grazing, mowing, direct clearing with machines, and burning. In
many cases, farmers mentioned lack of water, changing uses or
clearing as sequential drivers of the transformation: “The
tussocks disappeared all because there is no precipitation, there
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Fig. 4. Evaluation of landscape elements by farmers and conservationists-researchers, based on the calculation of perceived
trends and opinions: evaluation = trend × opinion (Mann-Whitney test, * < 0.05; ** < 0.01; *** < 0.001).

is no water. The farmers who had lands like that disked it [levelling
the ground]. Now they could go over it with machines … they
plough it, and now it’s a beautiful grassland, so they graze it.”

Evaluations of changes in the tussock sedge beds

Values and uses of tussock sedge beds
Changes in the tussocky vegetation were evaluated very differently
by the two groups. For conservationists-researchers, the loss of
tussocks was consistently negatively valued. “There is a significant
decline in the wetland habitats, and this is absolutely negative.”
Farmers, however, held very mixed opinions about the changes.
Many farmers emphasized that the tussocks are not important
for them, and they had neutral opinions about it. Limited
usefulness played a salient role in the farmers’ valuations (72% of
farmers): “Even the animals don’t like it. It is so sharp that if  a
man grasps it, plucks at it a bit, it could easily cut his hand, too.
It is a very useless plant. Because these tussocks are raised and
uneven, they are very hard to strip, whether by machine or hand.”  

However, in spite the above mentioned “uselessness” of tussocks,
grazing, mowing, and egg collecting were commonly mentioned
uses of the tussocky areas by farmers. These practices show how
they engaged with the territories, as an elderly farmer couple

remembered: “We were picking wild duck eggs (laughing). Yes, it
was so, I remember. Wild duck used to nest in places like this back
in my childhood.” The woman added, “We were grazing the cattle
and walking on these [tussocks].” The man continued, “We were
grazing the cows, cooperating beautifully with the children.” The
women replied, “Living on the farm was indeed wonderful!”  

A couple of farmers also mentioned that these tussocky wetland
territories were good habitats for birds, but wildlife had a special
importance for only four farmers when evaluating these processes:
“There’s much less, and I consider it bad, because it served as a
hiding place for animals.”  

Even if  the tussock itself  was not highly valued by farmers, its
disappearance has huge relevance for them because it indicates a
lack of water: “Well, if  I look at the precipitation, it is bad. If  I
look at the fact that there are no bushes [tussocks], then it’s better.”
Many farmers emphasized the essential importance of water for
other uses and for wildlife alike: “There are few there, and the
water’s gone there, too … There is no water. Here everything, all
the wildlife, is determined by water. Water determines cattle
breeding, the sheep, the farm, the tree, and the sand dune alike.
If  they take away water, there is no wildlife. Just look around.
There are no birds. How many were there when there was lots of
water here?”
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Fig. 5. Spearman correlation between perceived trends and opinions of farmers and
conservationists-researchers. In the case of positive correlation, opinions of reductions are
negative, and opinions of increases are positive; whereas in the case of negative correlation,
decreases are valued positively, and increases negatively. Along the diagonal axis from lower
left to upper right, farmers and conservationists-researchers share similar reactions to
landscape changes. In the upper left corner are phenomena more positively valued by
conservationists-researchers, while the lower right corner features landscape elements more
positively valued by farmers.

Interconnectedness and experience
The previous interview excerpts also exemplify the
interconnectedness of the changes, and how the perception of the
different processes in the landscape are linked and embedded in
experiences and relations. While discussing the changes of
tussocks with farmers, altogether 20 of the 40 landscape elements
under examination were mentioned. The cattle’s well-being was
of evident importance, and many farmers described the tussocks
through their perception of the cattle: “The cattle would only go
around the top of where this was growing. They didn’t like it
much.” The two groups narrated experiences related to the
tussocky vegetation quite differently. Conservationists-
researchers recalled personal experiences much less frequently, e.
g., botanical fieldworks. Farmers, however, often told stories
about their activities managing the landscape, difficulties in
movement, mowing, and grazing, the dangers for animals, and
their memorable childhood experiences or the challenge of getting
rid of the tussocks. “I know, because I was pulling up it,” said one
farmer.

Conflicting perspectives
Tussocks were perceived in the contested border zone of the
nature-culture continuum, which implicated conflicting views
among participants on the “wildness” of the tussocky areas. Many

farmers pointed out that tussocky areas are wild places: “If  cattle
got away into it, they could make the sign of the cross over it in
the old times. [The cattle would die.] But in my childhood,
children going on a hike there was out of the question. Don’t
drown in it! This used to be a wetland, tussocks, so people
couldn’t go in.” While other farmers emphasized the tended
nature of the tussocky areas as well: “Whoever had such an area
would mow it. Cut it off  by hand mower,” said a farmer. His wife
explained, “It wasn’t for feeding, but for bedding the cattle.” The
above mentioned farmer continued, “Every square meter had
been taken care of back then.”  

Abandonment of land uses and loss of control over the processes
were perceived negatively by farmers: “These territories sooner
or later became impossible to cultivate because of the tussocks,
or they could only be cultivated with very hard work later on.
Now there are few, so it’s not so hard; but when there are plenty
of them, that’s very hard.” Therefore, control of land uses by
nature conservation was an issue that some farmers also
challenged: “Since the tussocks are gone now, well, people can
use it. They could, if  the national park allowed them to mow.
But the national park doesn’t allow mowing. Here the national
park can only mow in late August because of the birds … Well,
meanwhile the bushes grow back inside.” The increased water
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level at national park territories led to abandonment of previous
cultivations, as a farmer explained: “Well here Lake Kolon was
filled with water, because most of that territory used to be an
arable land … And now, you know, all of it is a nature conservation
area. It’s filled with water now.”  

Because of the loss of control over the cultural landscape, a couple
of the farmers distanced themselves from the institution of nature
conservation: “Of course, we ourselves are protecting nature very
much. Nobody loves nature better than peasants.” In contrast,
the intensification caused by the agricultural subsidy system and
its inconsistencies with the aim of conservation evoked negative
feelings from some of the farmers: “That’s annoying, because he
[a farmer friend] can’t get the subsidy, because his territory is like
this … and he can’t clear it, and he has no cattle. He can’t graze
it and can’t tidy it up. But, you know, many times he says that
10-20% of it [territory] must be kept as a place for the wild.”

DISCUSSION

Perceptions of landscape change trends
Our first research question concerned whether farmers and
conservationists-researchers see the trends of the landscape
changes differently. With a majority of the landscape elements,
there was no significant difference (Fig. 1), which suggests that
the studied landscape elements are salient and relevant to both
groups and they both have detailed local knowledge of the area.  

More interesting is to examine the small discrepancies both
between and within the groups. One possible explanation for these
differences might be the regional and temporal biases of
perception. These could be past or present biases (Dallimer et al.
2009) or even time lags in perception (Bieling 2013), which can
especially give rise to different perceptions of trends that change
over time, e.g., cattle and old fields. The shifting baseline
phenomenon (Soga and Gaston 2018) could also be observed,
which may have caused discrepancies of data collected from
younger and older interviewees. This was apparent in the case of
tussock sedge beds, where, for example, many younger
conservationists-researchers stated that their experience is limited
to the last couple of decades, which were extremely dry. It may
also serve as an explanation why the conservationist-researcher
group assessed certain changes in landscape elements more mildly.
The slightly greater consensus generally experienced among the
conservationists-researchers could result from a type of bias of
scale (Dallimer et al. 2009, Knapp and Fernandez-Gimenez 2009).
As the case of tussocky habitat shows, many conservationists-
researchers made a comparison of the regional and local processes
and gave a more generalized answer, compared to the more
localized histories in the farmers’ narratives. However, a territorial
bias is also apparent because conservationists-researchers focused
more on the changes within protected areas, compared to farmers
who were mostly concerned with the processes related to
cultivated lands around.  

The other possible explanation of the differences between
interviewees and stakeholder groups could be the local differences
in dynamically changing landscape. The landscape element trends
that showed the least consensus (vineyards, old fields, cattle, and
reeds; see Table A1.1) may have proved controversial because their
trends were influenced by policy-induced fluctuations of
agricultural abandonment and intensification, e.g., abandonment

linked to the political regime shift at the end of the 20th century,
as well as both abandonment and intensification linked to EU
agricultural policies (see also Bezák and Mitchley 2014, Jepsen et
al. 2015, Mihók et al. 2017). The example of tussocky habitats
shows how changes in landscape elements were determined by
multiple interacting factors, but with different outcomes at the
local level. Local changes in the landscape, like water retention
supported by nature conservation, may also occur in opposition
to regionally dominant trends of serious groundwater decline and
loss of wetlands. Moreover, abandonment and intensification of
uses influenced the shifting borders between “wild” areas with
tussocks and “tidy” pastures and meadows. For tussock sedge
beds, these anthropogenic causes, whether they are direct uses
(grazing, mowing, and clearing with machines) or indirect causes
like the effect of agricultural subsidy systems, were much more
noticeable for farmers than conservationists-researchers.

Competing views on productivity, biodiversity conservation, and
landscape stewardship
Our second research question concerned whether the farmers and
conservationists-researcher valued landscape elements and their
changes differently. Compared to the similar perception of trends,
there were significant differences in the evaluation of landscape
changes between the two groups (Fig. 4). The different evaluations
manifest most strongly when there are changes in landscape
elements that are either low in productivity yet high in natural
value (sand dunes), high in regeneration potential (old fields) or
high in productivity and low in natural value (plantations and
arable fields). This discrepancy reflects that, for farmers,
cultivation represents an important value. The case of tussocky
habitats also highlights the importance of utility in how the
farmers perceive the changes. This also reflects that the cause of
these discrepancies should most likely be sought in the
dissimilarities between farmers and conservationists-researchers
in terms of their worldviews, identities, and relationships to the
environment (Bennett 2016). Our results used landscapes, and the
instrumental values of nature have a cultural significance for
farmers, insofar as the land’s usefulness and cultivation are
integral to their identity as a good farmer (Burton 2004, Boonstra
et al. 2011). Clearly intrinsic values of nature, however, were
exceptionally rare among farmers, according to the qualitative
analysis of the perception of tussocks. On the contrary, expansion
of wild areas and the limited usability evoked a kind of resistance
and an identity opposed to or in competition with that of nature
conservationists (see also Boonstra et al. 2011, Kovács et al. 2015).
For many farmers, this process was seen as a loss of control over
processes within a changing network of power relations among
different actors (see also Raymond et al. 2019). This could give
us a new approach to viewing other processes on the nature-
culture continuum. For example, for farmers in our study,
perception of a planted and economically valuable invasive alien
species, e.g., Robinia, was much more positive than that of a
spontaneously spreading alien species with no instrumental value,
e.g., Ailanthus (see also García-Llorente et al. 2008, Rai et al.
2012). However, farmers perceived uncontrolled spreading as a
problem not just in cases of alien plants, e.g., Asclepias and
Elaeagnus, but also in terms of native species such as the spread
of wild boars (see also Storie and Bell 2017) or encroachment by
native shrubs (see also Bieling 2013) like Salix cinerea (Fig. 3).
Therefore, a decline in utilitarian values and the sense of a loss
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of control over an area could be more important for farmers than
the intrinsic distinction between nativeness and non-nativeness
(see also Hobbs 2016).  

Nevertheless, differences were much smaller between the two
groups where the conservationists-researchers’ more intrinsic
environmental values were consistent with those of farmers’
instrumental or relational values (Fig. 5). For both groups,
extensive cattle farming and the use of grasslands as pastures and
hay meadows were positive, which nowadays are accepted as
important management methods of species-rich grasslands in the
region (Vadász et al 2016). By contrast, the spread of invasive
plants, drought in the region, and spontaneous encroachment
were similarly seen as problems. For farmers, the loss of tussocks
was important despite the fact that they are not really valuable or
useful. Therefore, the tussock itself  was not the object of value,
but it attained new importance for them as an indicator of the
regional water crisis (Kenter et al. 2019), which is of crucial
priority to them according to previous studies as well (Kelemen
2013, Blanka et al. 2017). Farmers strongly identified as stewards
of landscapes. In many cases, farmers represented themselves as
using the land while living with nature, exemplifying how strongly
their evaluations of nature were related to them. Building on the
points of agreements, landscape stewardship identities and
relational values of nature to farmers could be vital for future
cooperation between the stakeholders with diverse knowledge
and values (Berkes 2004, Díaz et al. 2015).

Value-heterogeneity, shared values, and relationality
Our third research question was aimed at examining whether
farmers and conservationists-researchers differ in their value-
heterogeneity. Other studies have already analyzed the
heterogeneity of farmers’ attitudes (Herzon and Mikk 2007,
Kelemen et al. 2013); however, they do not contrast the farmers’
heterogeneity with nature conservationists-researchers. Based on
our quantitative results, opinions formed by farmers regarding
landscape change showed much more heterogeneity, while
conservationists-researchers made up a community of more
uniform valuations. Values for consensus on evaluation were
much higher within the conservationist-researcher group (Table
A1.1). Their answers as plotted on the NMDS figure were denser,
and the trend-opinion correlation was also stronger for them
(Figs. 2 and 5). The tussocky habitat, the chosen landscape
element for the qualitative analysis, was the most heterogeneously
valued landscape element among farmers, both concerning the
consensus values and the trend-opinion correlation. This
corresponds with the literature about highly ambivalent
perceptions of wetlands (Sherren and Verstraten 2013, Byg et al.
2017). The qualitative analysis of tussock sedge beds could
provide useful insights for interpreting the quantitative results as
well. Farmers much more frequently recalled their personal
memories with tussock and activities on the land. Their
evaluations were based more upon a tacit knowledge and
experience, as well as their embedded connections to the
landscape. It is also clear from the interviews how farmers
personally discussed and weighed some competing approaches to
long-term stewardship, productivity, and conserving biodiversity.
Compared to the farmers’ more contextual and individual values,
conservationists-researchers have more shared values (Kenter et
al. 2019). Even though conservationists-researchers had
disagreements about how landscape change influenced

biodiversity, the biodiversity itself  was a core and unquestioned
value for them. Thus relationalities of value formation are
different for the two examined groups, which would explain why
conservationists-researchers’ values are more explicit, as opposed
to the farmers’ implicit values, which seemed to be less defined by
previously examined evaluations of nature in literature (Burgess
et al. 2000, Morris 2010, Raymond et al. 2010, Himes and Muraca
2018). Taking into account these diverse relationalities as they
pertain to environmental values could be of indispensable
importance, in order to bridge the gap between scientific and local
knowledge (Raymond et al. 2010).

Limitations and further steps
An important finding of our study is that farmers had less
consensus, and less shared views than conservationists-
researchers. However, further studies are needed to explore
whether this can be explained by the different knowledge
producing and sharing practices of farmers and conservationists-
researchers (Prell et al. 2010, Raymond et al. 2010). We speculate
that farmers tend to be connected by more informal relationships
as private individuals. The knowledge of conservationists-
researchers seemed more codified, presumably as they have more
formalized relationships, and they discuss the landscapes’ values
and problems in more institutionalized ways (Morris 2010,
Raymond et al. 2010). These kind of issues could be examined
with more specific interview questions about ways of knowing,
learning, and communicating within and between groups, as well
as conducting qualitative participatory ethnographic research.
With a larger group of interviewees, quantitative analysis could
provide even more information about the influence of social
factors of perception like age, gender, and farm size in terms of
landscape perception’s heterogeneity. Our qualitative analysis of
an exemplary landscape element could give important insight into
the interpretation of perception and values of the two groups
under examination. However, the generalization of these results
to other landscape elements has its limits because of the context-
dependency of landscape change perceptions.

CONCLUSION
Based on the quantitative results, farmers and conservationists-
researchers perceived the trends of the changes rather similarly,
but they showed much more differences in how they evaluated
these changes. The mostly evident differences between the groups
were in the case of the low productivity/high nature value or high
productivity/low nature value landscape elements. Farmers
proved to be a more heterogeneous group especially in terms of
their values, compared to the more convergent answers of
conservationists-researchers. The qualitative analysis about the
tussock sedge habitat provided insights into the differing
perception on the edge of the nature-culture continuum. Farmers
perceived changes in the landscape through their various activities
and cultural values, deeply embedded in the local cultural-
historical contexts. Although changes in usefulness were central
to their views, which were competing with more intrinsic notions
of biodiversity conservation, the ecosystem had more of a
relational value for them. They were also deeply concerned about
the past and future of the landscape and possessed attitudes of
landscape stewardship, different than conservationists’-
researchers’. Compared to the eco-centric values shared by
conservationists-researchers, farmers heterogeneously evaluated
landscape changes based on individual constellations of
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economic interest, cultural values, and their sense of
responsibility for nature. Thus, perception of the tussock sedge
beds is interconnected with other landscape change processes in
the transforming of the socio-natural world.  

Understanding various stakeholder groups’ perceptions of
landscape changes could serve as the basis for a landscape
stewardship based on cooperation, as well as for sustainable
landscape and conservation management in the future. The mixed
quantitative and qualitative methodology of our study also
provides a new and systematic insight to comprehend the
differences between and among farmers and conservationists-
researchers and explores the reasons for farmers’ value
heterogeneity.

Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/11742
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APPENDIX 1 

Table A1.1. Consensus values (Tastle and Wierman 2007) of the trend perceptions and evaluations 

according to farmers and conservationists-researchers. 

LANDSCAPE ELEMENTS TRENDS EVALUATIONS 

 famers 

conservationists-

researchers farmers 

conservationists-

researchers 

Land-use types     

Arable field 0.46 0.59 0.44 0.52 

Vineyard 0.32 0.43 0.54 0.32 

Orchard 0.35 0.58 0.62 0.20 

Old field 0.39 0.32 0.57 0.53 

Channel 0.66 0.72 0.36 0.32 

Farm 0.96 0.84 0.68 0.40 

Hay meadow 0.46 0.54 0.32 0.32 

Pasture 0.43 0.47 0.47 0.51 

Domestic animals     

Cattle 0.32 0.41 0.68 0.70 

Sheep 0.33 0.63 0.59 0.30 

Domestic goose 0.69 0.69 0.57 0.67 

Alien herbaceous plants     

Ambrosia 0.61 0.50 0.93 0.86 

Asclepias 0.78 0.56 0.44 1 

Solidago 0.59 0.69 0.38 0.85 

Alien shrubs, trees and plantations     

Robinia 0.41 0.70 0.79 0.91 

Ailanthus 0.43 0.67 0.43 1 

Elaeagnus 0.52 0.58 0.42 1 

Populus plantation 0.67 0.51 0.32 0.58 

Pinus plantation 0.59 0.63 0.29 0.59 

Populus n. 'Italica' 0.74 0.73 0.64 0.59 

Natural habitats and plants     

Wet     

Lake 0.61 0.46 0.71 0.59 

Wet meadow 0.68 0.52 0.53 1 

Tussock 0.62 0.48 0.28 0.85 

Saline land 0.64 0.63 0.53 1 

Reed bed 0.39 0.47 0.35 0.04 

Reed (thin) 0.51 0.60 0.44 0.52 

Salix cinerea 0.51 0.65 0.42 0.26 

Dry     

Sand dune 0.65 0.71 0.56 0.63 

Stipa 0.45 0.61 0.63 0.73 

Juniperus 0.47 0.53 0.56 0.33 

Native animals     

European pond turtle 0.65 0.68 0.59 1 

Lapwing 0.73 0.64 0.67 1 

Fish 0.68 0.64 0.89 1 

Frog 0.63 0.64 0.55 1 

Barn Swallow 0.69 0.73 0.90 1 

Buzzard 0.43 0.69 0.43 0.48 

Roe deer 0.50 0.64 0.50 0.59 

Wild boar 0.76 0.91 0.64 1 

Climate (precipitation)     

Rain 0.68 0.75 0.95 0.66 

Snow 0.80 0.84 0.73 1 
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