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Short Article

The look of agricultural landscapes – How do non-crop landscape elements
contribute to visual preferences in a large-scale agricultural landscape?
Grete Stokstad, Svein Olav Krøgli & Wenche E. Dramstad

Norwegian Institute of Bioeconomy Research (NIBIO), P.O. Box 115, NO-1431 Ås, Norway

ABSTRACT
Efficiency in agricultural food production has long been in focus and this has affected the spatial
structure of agricultural land use. One outcome has been extensive criticism based on a wide range
of negative consequences, such as for biodiversity, accessibility, cultural heritage, and aesthetics. In
line with the European Landscape Convention (ELC), management of people’s everyday landscapes
is important. In Norway, agricultural landscapes are the ‘everyday landscape’ for a large proportion
of the population. The aim of the article is to contribute to the understanding of landscape changes
perceived as positive or negative by the inhabitants. The authors focused on grain-crop dominated
landscapes and the impact of smaller non-crop elements on people’s landscape preferences. They
administered a photo-based questionnaire using manipulated photos to assess preferences for
different agricultural landscapes. Additionally, people’s perceived objectives for the agricultural
sector and agriculture’s primary functions were assessed. The results documented positive
perceptions of added landscape elements and that people were both aware of and agreed on the
multifunctional role of agriculture. The authors conclude that if the public’s preferences are to be
taken into consideration, such as during policymaking, it is important to maintain various landscape
elements in the large-scale grain field landscapes of Norway.
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Introduction

Background

In the 1990s and early 2000s, the term multifunctionality
was commonly used in discussions about agriculture and
agricultural landscapes (OECD 2001; for a more detailed
discussion, see Moon et al. 2017). Multifunctionality
entails a broad acknowledgement that agricultural land-
scapes produce more than food alone (Renting et al.
2009; Moon et al. 2017). In discussions about subsidies,
policy and trade, for example among members of the
World Trade Organization (WTO), the main emphasis
has been on the desirable functions or positive external-
ities, but a number of negative externalities such as nutri-
ent runoffs have also been documented (Abler 2004;
German et al. 2017). Since the mid-2000s, the term mul-
tifunctionality has appeared less frequently in the litera-
ture, and currently the focus is on sustainability
(DeClerck et al. 2016).

In Norway, policies on agricultural development (e.g.
St.prp. nr. 8 (1992–93)) have been developed to ensure
production of the positive externalities while reducing
the negative ones (Pretty et al. 2000; Daniel & Perraud
2009; Renting et al. 2009; Zasada 2011; Westhoek et al.
2013; Moon et al. 2017). Among the more common
aspects discussed are how agricultural production and
agricultural landscapes provide habitats and resources
for large numbers of species (e.g. Stoate et al. 2001; Robin-
son & Sutherland 2002; Henle et al. 2008). Several studies
also point to the importance of agricultural landscapes for
tourism and recreation, as well as for the management of
cultural heritage (Rønningen 1993; Hellerstein et al. 2002;
Daugstad et al. 2006; Dramstad & Sang 2010; Kuiper &
Bryn 2013). One driver of the discussion has been the rec-
ognition that certain changes in the agricultural sector,
production methods, agricultural policy, and subsidy sys-
tems lead to landscape changes that affect the production
of these positive externalities (Romstad et al. 2000).
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The spatial organization and structure of agricultural
land use influences the land’s capacity for the production
of food crops. Efficiency in agricultural food production
has long been in focus among agricultural organizations,
farmers, and policymakers, particularly since WWII.
Despite extensive criticism of what has been seen as a
single-objective focus, with multiple negative side-
effects (e.g. Harms et al. 1984; Smiley 1997; Stoate et al.
2001; Tilman et al. 2001), the trend of increased
efficiency and intensity has continued in many regions,
including those in Norway. In Norway, a slow but steady
increase in farm size and field sizes has been observed
(Fjellstad & Dramstad 1999; Dramstad & Sang 2010;
Stokstad & Pedersen 2017). A typical landscape outcome
has been the removal of various landscape elements that
formerly divided the agricultural land into smaller units
but were considered obstacles to efficient, large-scale
grain crop production.

Motivation

Through their impact on farmers’ incomes and the costs
faced by farmers, agricultural policies significantly influ-
ence the choices farmers make and thus also how land-
scapes change. In Norway, official policy objectives
such as expressed through government White Papers
(e.g. St.meld. nr. 19 (1999–2000); Meld. St. 9 (2011–
2012); Meld. St. 11 (2016–2017)), will lead to changes
in landscapes over time. When formulating agricultural
policy, an emphasis solely on productivity and efficiency
will stimulate continued development in this direction.
However, society is also concerned with other aspects
of agriculture, such as environmental effects (Hellerstein
et al. 2002; Hall et al. 2004; Westhoek et al. 2013; Moon
et al. 2017).

Wilson (2001) suggests that the notion of a ‘multi-
functional agricultural regime’ better encapsulates the
diversity, non-linearity and spatial heterogeneity that
can currently be observed in modern agriculture and
rural society. Zasada (2011) stresses the topic of multi-
functional agriculture, with a focus on peri-urban areas
as areas of high demand for various functions. However,
Hall et al. (2004) raise the concern that supplying non-
market goods presents particular problems for optimal
policy design, not least that of eliciting consumer
demand for such goods, as little is known about how
the public would prefer public support to be allocated.
However, methods are available to elicit preferences
regarding environmental issues, such as conjoint analy-
sis, which has proved effective according to Alriksson
& Oberg (2008). Furthermore, Moon et al. (2017, 276)
argue ‘in an economy where resource allocations are pri-
marily determined by market forces, consumers’/taxpayers’

preferences should play a substantial role in shaping the
guidelines on multifunctional agriculture’. Their state-
ment is in line with the requirements of the European
Landscape Convention (ELC) which describes how
each party signing the convention commits to ‘establish
procedures for the participation of the general public,
local and regional authorities, and other parties with an
interest in the definition and implementation of the
landscape policies’ (Council of Europe 2000, 11).

Given that it is well-documented that the agricultural
landscape in Norway is changing, as in many other
countries, it is relevant to ask whether the changes are
in line with public preferences. In Norway, cropland cov-
ers only c.3% of the total land area (NIBIO n.d.). Fur-
thermore, a large proportion of the population lives in
close proximity to agricultural land (Aune-Lundberg
2017). As a consequence, the agricultural landscape is
the major ‘everyday landscape’ (Council of Europe
2000) for a large proportion of the Norwegian popu-
lation. Hence, addressing the question of whether land-
scape changes are in line with public preferences is
even more timely.

Preferences for agricultural landscapes

A number of researchers have analysed public prefer-
ences for landscapes, including agricultural landscapes,
in Northern Europe (Strumse & Hauge 1998; Kaltenborn
& Bjerke 2002; Tahvanainen et al. 2002; Sevenant &
Antrop 2009; Howley et al. 2012; Sang & Tveit 2013).
Thus, we know for example that landscapes with water
tend to be preferred to landscapes without water
(Brush et al. 2000; Dramstad et al. 2006). In Europe,
semi-natural areas in the agricultural landscape enhance
preferences for the landscape. In a meta-study based on
41 studies fromWestern Europe, van Zanten et al. (2014)
found that landscape attributes that described a mosaic-
like land cover, included historic buildings, and the pres-
ence of livestock, in general scored higher on stated pre-
ferences. In studies that covered ‘natural’ landscapes or
landscapes with ‘wilderness’, such landscapes tended to
be scored higher than typical agrarian landscapes, at
least by urban dwelling participants (Almeida et al.
2016). However, preference studies seldom yield the
same detailed results for all participants (Howley et al.
2012). Some studies, such as the one conducted by Kupi-
dura et al. (2014), have found that farmers had somewhat
differing preferences compared with the population in
general. Kalivoda et al. (2014) found that scores on aes-
thetic preferences tended to converge toward the
extremes.

Grain production dominates the agricultural land-
scape in southern Norway, due to the national
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agricultural policy, which is to promote and maintain
grain crop farming in suitable regions. However, as pre-
viously mentioned (in the ‘Background’ section), the
continued demand for increased efficiency influences
the composition and configuration of the landscape.
This affects the visual appearance of the landscape,
which becomes more homogenous. The fact that
Southern Norway is the country’s most densely popu-
lated region emphasizes the role of the agricultural land-
scape as the ‘everyday landscape’ for a large proportion
of Norway’s population. This makes it relevant to policy
development to analyse the landscape elements affected
in terms of factors such as field size and the amount of
semi-natural areas, and how they contribute to people’s
landscape perceptions.

The objective of the study reported in this article
was to contribute to the understanding of what type
of landscape changes should be encouraged or discour-
aged within large-scale agricultural landscapes domi-
nated by the same type of crops. In order to be
relevant to policy development, we assessed public pre-
ferences for changes that were so small that they could
occur within the same landscape. We focused on the
impact of typical elements in the form of field divisions
and allées1 in the agricultural landscapes of south-
eastern Norway and investigated how different types
of semi-natural areas and field sizes influenced people’s
preferences for agricultural landscapes with grain fields.
Based on previous studies, we expected that the pres-
ence of such elements would be positive, but how
much is enough? Accordingly, we also assessed
whether people’s perceived objectives for the agricul-
tural sector appeared to be in line with which land-
scape they seemed to prefer.

Methods

Images

To identify preferences for landscapes or landscape
attributes we used computer-manipulated images. The
main reason for this choice was that we wanted to
compare relatively small changes in the landscape.
Having images with a similar colour tone and horizon
simplifies comparisons and emphasizes landscape
change. Moreover, the composition of photos may
influence preferences (Svobodova et al. 2014). We
thus aimed to reduce unintentional effects of changing
the image composition and tried to maintain a
balanced picture, as far as possible. We carried out a
questionnaire survey in which participants were asked

to rank photos in relation to which landscape the par-
ticipants liked the most. Participants were not asked to
rank photos based solely on the photographic quality.

Using a Likert scale to rank photos is a common prac-
tice in research (Hagerhall 2001). As we compared rela-
tively small changes in the everyday landscape, we did
not expect our study participants to use the total range
of a Likert scale. Rather, we expected that the partici-
pants would have quite different images in mind when
they thought about the most beautiful scenery and poss-
ibly when they thought about the ugliest agricultural
landscape. We asked for a full ranking of sets of six
photos. We limited the study to three sets of photos to
limit the time used to answer the questionnaire. The
three sets, each consisting of six photos, are respectively
shown in Figs. 1–3.

The survey

The survey was conducted via the Internet and the
questionnaire was available in English and Norwegian
versions. We first asked for some demographic vari-
ables (for details, see Supplementary Appendix 1).
Additionally, we asked: ‘What are the most important
factors to consider in the agricultural landscape?’ We
provided a list of five alternative objectives, from
which more than one alternative could be chosen,
and we included an additional possibility for partici-
pants to enter their own opinion. Although this
reduced our alternatives regarding analyses of factors
considered important to people, we decided to include
the free text option because we would still be able to
analyse differences between those who found only one
or a few functions important and those who perceived
multiple objectives as important for the agricultural
landscapes in Norway.

Later in the photo-based questionnaire, six smaller
images were shown in random order, side by side, at
the top of the screen. Image Set 1 (Fig. 1) with the
green field, which we thought would be the easiest
photo to rank, was the last photo in the survey. The par-
ticipants were asked: ‘Please rank these photos based on
which landscape you like the most (on the left) to the one
you like the least (on the right).’ If participants hovered
the mouse over a particular photo, a larger version of that
image was shown below the six photos. The smaller
images could be dragged and dropped, so that the
order of the photos changed. After ranking all three
sets of photos, the participants were shown their own

1In Norway an allée is traditionally a line of trees or large shrubs along each side of a path or a road. In most cases, the planted trees belong to the same species or
cultivar, thus giving uniform appearance.
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rankings of the photos and given the possibility of chan-
ging the ranking.

Participants

We were concerned that some participants might per-
ceive our survey as slightly complex and therefore we
decided to focus on a limited number of specific groups
as potential participants. We assumed that an introduc-
tion to the study by someone already familiar with the
method would increase our response rate and ensure
that potential participants would be committed to

completing the entire survey. The choice of groups to
approach was based on a desire to obtain participants
from all age groups. However, the age of participants
in the different groups was not known in advance.
Unfortunately, we did not entirely succeed in this regard,
as only a few of our participants were in their thirties.
Still, our results did not show any large differences
between the various age groups.

Our data sample was divided into three groups,
respectively named ‘Students’, ‘Choir’ and ‘Workplace’.
Answers from ‘Students’ were collected with the help
of students, often at social gatherings at the Norwegian

Fig. 1. Image Set 1 (‘Green grain field’); the arrows show the order of removal of elements from the original photo (photo manipulation)
(Photo: Oskar Puschmann, 7 July 2004)
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University of Life Sciences, in Ås. The group numbered
112 participants. The ‘Choir’ group responses were col-
lected from 51 members of two local choirs; the
majority of the participants were in the age group
50–70 years. The ‘Workplace’ data were gathered
from 52 participants who mainly worked at a research
institute in Ås. The group did not rank Image Set 1,

which means that overall there were fewer rankings
for that particular set.

People with a background in farming or knowledge of
farming were probably overrepresented in our sample.
The workplace group accounted for a larger proportion
of answers from people with work and/or an education
related to agriculture than the general public (Table 1).

Fig. 2. Image Set 2 (‘Yellow large grain’); the arrows show the order of removal of elements from the original photo (photo manipu-
lation) (Photo: Oskar Puschmann, 18 August 2016)
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With regard to the student sample, the majority of par-
ticipants were not studying agriculture-related subjects,
and only 21% indicated that they had work and/or an
education related to agriculture. As documented by
Damstad et al. (2006), it might have been the case that
certain interests were overrepresented in the student

group, thus making them a slightly skewed subset of
the Norwegian population

Our total sample for Image Sets 2 and 3 consisted of
215 participants. There were few participants in the age
range 30–40 years, while younger participants accounted
for almost 50% of all participants. Particularly the

Fig. 3. Image Set 3 (‘Grain field and green elements’); the arrows show the order of removal of elements from the original photo (photo
manipulation) (Photo: Oskar Puschmann, 18 August 2016)
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workplace group had a large share of participants with
higher education. All groups were dominated by female
participants. Although gender has frequently been used
as an explanatory variable in similar studies (e.g. Gao
et al. 2019), gender is rarely a significant variable (How-
ley et al. 2012).

Results

Factors considered important in the agricultural
landscape

Food production and biodiversity stood out as the
most important alternatives in participants’ responses
regarding objectives that were important to consider
in the context of agricultural landscapes. In total,
82% of the participants chose food production as the
most important objective, while 77% chose biodiversity
(multiple choices were allowed), regardless of whether
the participants selected one, two, three, or four objec-
tives. Culture and the provision of an open view were
considered important objectives in agriculture primar-
ily by participants who also appreciated at least one
other aspect of the agricultural landscape. A large
share of participants were both aware of and appreci-
ated the multifunctional role of the agricultural land-
scape (Fig. 4). A mere 7% selected only one of the
given alternatives as an objective, while most partici-
pants selected two or three objectives. Within the
group ‘Choir’, which was dominated by older

participants, almost 30% selected five
objectives, compared with 12–15% in the other groups.
For the group ‘Workplace’, a larger share tended to
select only two objectives. Within the group ‘Students’,
most participants chose three of the objectives.

Of the 254 participants, 10 added their own
alternative objectives for the agricultural landscape.
In most cases, their suggestions could be assigned
to one of the other alternatives that they had already
marked, for example ‘paths for people and horses’
(i.e. recreation) and ‘maintaining soil’ (i.e. food
production).

Images ranking

The average ranking between the three groups of partici-
pants was fairly similar (Table 2). Image Set 3 was the
most complex of the three sets and the participants
spent the most time on ranking the set. In Table 3,
only the order of the ranking of pairs of images is
shown, not the distance between the image rankings.
Thus, our results were not influenced by how far apart
the rankings were, or more importantly which other
alternatives were included in the ranking. The results
might have differed if we had used a mean score rank
test, in which also the distance in ranking would have
mattered. The value in Table 3 shows how many times
an image (row) was ranked higher than another image
(column). The ranking of the images based on the sign
test is shown in Table 4.

The results of a Friedman test based on scores for the
rank of Photos A–F for three sets revealed significant
differences in ranking within each image set. This implies
that some of the participants had relatively similar pre-
ferences with respect to the ranking of at least some of
the landscape images. The results of a post hoc Dunn’s
test and Wilcoxon signed ranks for paired data led us
to draw similar conclusions to that for the sign test,
with two exceptions. The former two tests did not reveal
any significant difference between the mean scores for

Table 1. The study participants in the three samples and the total
sample
Demographics ‘Workplace’ ‘Students’ ‘Choir’ Total

Average age (years) 51 23 57
Work/education related to
agriculture

73% 21% 20% 33%

Female participants 42% 71% 69% 64%
Education:
Up to secondary school 12% 58% 27% 40%
Up to 4 years at university 13% 32% 37% 29%
More than 4 years at university 75% 10% 35% 32%

Fig. 4. The proportion of participants who selected each objective, and the proportion of participants who marked the same objective
either as the only goal or as part of two or more goals for the agricultural landscape
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Photo 1A and Photo 1C, or of Photos 3B and 3C
(Table 4). However, the mean scores for Photo 1B and
Photo 1C were different.

In each image set, the relationship between the
photos in terms of landscape elements is shown by
arrows in Figs. 1–3. During participation in the survey,
the landscape elements were either changed (only in
Fig. 2) or removed between one photo and the next,
indicated by the direction of the arrows. It should be
noted that with one exception, namely the Dunn’s

test (and Wilcoxon signed ranks test) for Photos 1C
and 1A which were ranked below Photo 1B, an
image was never ranked significantly higher than the
photo to the right, which was the image with fewer
landscape elements.

Our general result was that when elements in the
landscape were removed from an image of a large-
scale grain-field landscape, the rank score tended to
drop. The photo with the least number of elements
in the landscape and thus also the largest field size
was ranked lowest by the majority of the participants.
However, for Image Set 1, most participants ranked
Photo 1A as ‘number one’ and Photo 1B as ‘number
two’, although the mean score for Photo 1A was
higher (which implies it was less appreciated) than
the mean score for Phtoto 1B. The results of all
tests suggested that Photos 1A and 1B were not sig-
nificantly different at the 5% level, while all other
combinations had a sign score that was significantly
different at the 5% level.

The distribution of the rank score for Photo 1A had a
wider and different distribution than the other photos
(Table 2). It appeared to be either highly preferred or
not at all. Thus, we divided the participants into two
groups based on the ranking of Photo 1A. The first
group consisted of participants who gave Photo 1A a
higher score (rank 1, 2 or 3) and the second group com-
prised those who gave a lower score (rank 4, 5 or 6). The
difference in age between the two groups was minor.
However, participants who had grown up or lived on a
farm, as well as those who worked in a sector related
to agriculture, were more likely to rank a large-scale
landscape higher. While 84% of those who gave Photo

Table 2. Percentage of images with a rank score from best (rank 1) to worst (rank 6), with average rank score for the images, and
average rank score for each group of participants

Image Rank (best–worst) Sample: 52 112 51

set Image 1 2 3 4 5 6 Mean rank Student Choir

1. Green grain field
n = 163

1A 49% 9% 7% 6% 18% 12% 2.7 2.7 2.9
1B 18% 52% 10% 13% 6% 1% 2.4 2.3 2.5
1C 13% 15% 53% 10% 6% 3% 2.9 2.9 2.8
1D 9% 13% 16% 51% 9% 2% 3.4 3.5 3.2
1E 8% 7% 10% 15% 54% 6% 4.2 4.2 4.2
1F 4% 4% 4% 4% 8% 76% 5.4 5.3 5.5

2. Yellow large grain fields
n = 215

Mean rank Workplace Student Choir
2A 62% 21% 9% 4% 3% 1% 1.7 1.8 1.7 1.5
2B 9% 24% 25% 22% 12% 7% 3.3 3.8 3 3.3
2C 4% 5% 24% 18% 35% 15% 4.2 4 4.3 4.2
2D 3% 3% 5% 5% 15% 70% 5.3 5.4 5.2 5.6
2E 18% 40% 24% 11% 6% 2% 2.5 2.1 2.8 2.4
2F 3% 7% 13% 41% 30% 5% 4 3.9 4.1 4

3. Grain field and green elements
n = 215

Mean rank Workplace Student Choir
3A 55% 16% 10% 5% 7% 7% 2.1 2.3 2 2.2
3B 11% 12% 42% 14% 19% 2% 3.3 3 3.3 3.5
3C 9% 12% 18% 55% 6% 1% 3.4 3.5 3.3 3.4
3D 15% 48% 18% 9% 7% 3% 2.5 2.6 2.6 2.4
3E 6% 11% 8% 16% 58% 1% 4.1 4.3 4.1 3.9
3F 4% 2% 4% 1% 3% 86% 5.6 5.4 5.6 5.5

Table 3. Number of times the different versions of each image
was ranked higher than another version of the same image
(e.g. 1A was ranked higher than 1B 85 times)
Image set Image 1A 1B 1C 1D 1E 1F

1. Green grain fields 1A 0 85* 97 105 109 137
1B 78* 0 111 120 131 150
1C 66 52 0 114 129 145
1D 58 43 49 0 126 142
1E 54 32 34 37 0 141
1F 26 13 18 21 22 0
Sample 1 n = 163

2. Yellow grain field 2A 2E 2B 2F 2C 2D
2A 0 159 182 190 194 202
2E 56 0 133 176 194 193
2B 33 82 0 151 138 188
2F 25 39 64 0 117* 182
2C 21 21 77 98* 0 172
2D 13 22 27 33 43 0
Sample 2 n = 215

3. Grain field and green
elements

3A 3D 3B 3C 4E 3F
3A 0 143 162 166 167 193
3D 72 0 151 157 169 193
3B 53 64 0 128 147 196
3C 49 58 87 0 170 200
3E 48 46 68 45 0 198
3F 22 22 19 15 17 0

Sample 3 n = 215

Note: *No significant difference at the 5% level between a random draw and
the observed ranking of the two images
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1A a high rank selected biodiversity as an important fac-
tor, fewer participants (67%) who gave Photo 1A a low
rank selected biodiversity.

Discussion

Responses to the introductory questions in the photo-
based survey showed that in general the participants
were both aware of and agree on the multifunctional
role of agricultural landscapes. Nevertheless, when
asked about the objectives of the agricultural landscape,
the participants were reminded that an agricultural
landscape could also be important for reasons other
than agriculture. However, a large share of the partici-
pants chose biodiversity as an objective. Hence, the
general result of a higher preference for a landscape
with more potential habitat for biodiversity made
sense. In general, we found that participants with a
background in farming tended to be less critical of
large-scale agricultural landscapes. Despite this, the
overall result from the total sample demonstrated
that more elements were preferred to fewer elements
in the agricultural landscape.

Moreover, the results of the study imply that the land-
scape with the largest fields and the least amount of natu-
ral and/or constructed elements (houses and vegetation)
was the least preferred landscape. This is also a landscape
where we would expect lower biodiversity. However, it is
possible that a greater number of ‘other elements’ within
the agricultural landscape increased the appreciation of
the landscape only within certain limits for some groups.
This suggestion is based on results relating to Image Set
1, in which Photos 1A and 1B, the two photos with the
greatest number of elements, were not significantly
differently ranked. In addition, Table 3 and results of
two of the tests shown in Table 4 show that the mean
scores for Photos 1A and 1C were quite similar.

We know from other studies that solitary trees are valued
elements in the landscape (Kupidura et al. 2014;
van Zanten et al. 2014). However, we suspect that for a
solitary tree to ‘stand out’ and be highly valued, the
specific location and surroundings will be important.
Thus, despite Photo 1B having fewer green elements
overall, it does show a tree that stands out as a solitary
element.

Image Set 2 had fewer elements in the landscape
than the other two sets. When elements were removed,
the average rank score decreased. In the latter case, the
images with an allée were ranked higher than photos
in which the allée was substituted with natural veg-
etation. The allée dominated somewhat more in the
photo than the division of fields with natural veg-
etation. This might have influenced the ranking, as
we found that a greater number of ‘other elements’
improved the ranking in Image Set 1. Our results are
in line with those from other studies that found that
signs of stewardship influenced the value that people
placed on the landscape (e.g. Sang & Tveit 2013).
Photos 2C and 2F were ranked quite similarly. Photo
2F has more colours due to the barn, whereas Photo
2C has a green division of fields with natural veg-
etation. Both photos represent landscapes with some
type of variation compared with Photo 2D, the lowest
ranked photo.

The ranking of Image Set 3 strengthened our con-
clusion that fewer green elements, which also implies lar-
ger fields, suggested a less appreciated landscape. Photo
3A was preferred to Photo 3D by 66% of the participants
(Table 3), despite only small differences between the two
photos. Larger changes led to a higher share of partici-
pants preferring the alternative with more green
elements to the alternative with fewer green elements.
The landscape in Photo 3F was ranked lowest; the
image also had the highest consensus in the ranking.

Table 4. Scores for images that differed at 5% significance level, based on the sign test, the Dunn’s test and Wilcoxon signed-rank test
for paired data
Image set
(no. of
scores) Test

Best
score*

Intermediate
score

Intermediate
score

Intermediate
score

Intermediate
score

Worst
score

Image Set 1 Sign test 1B-1A 1C 1D 1E 1F
n = 163 Dunn’s test 1B-1A 1A-1C 1D 1E 1F

Wilcoxon signed rank test
(paired)

1B-1A 1A-1C 1D 1E 1F

Image Set 2 Sign test 2A 2E 2B 2F-2C 2D
n = 215 Dunn’s test 2A 2E 2B 2F-2C 2D

Wilcoxon signed rank test
(paired)

2A 2E 2B 2F-2C 2D

Image Set 3 Sign test 3A 3D 3B 3C 3E 3F
n = 215 Dunn’s test 3A 3D 3B-3C 3E 3F

Wilcoxon signed rank test
(paired)

3A 3D 3B-3C 3E 3F

Note: *The ranking of best to worst scores was based on mean scores
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The results relating to Image Set 3 showed that
positive elements in the foreground generally offset
negative changes in the background. For example,
keeping an allée in the foreground, as in Photo 3C,
compared with increasing the field size and losing
natural elements in the background might have offset
the results for each photo, as exemplified by Photo
3B. The mean scores for the total sample were quite
similar, 3.4 and 3.3 respectively and similar to those
for the student sample. The two photos in Image Set
3 were also those for which the relative preference
rankings were most similar to what was expected
from a random draw.

Conclusions

Norwegian agricultural farming landscapes vary con-
siderably. Our study focused on landscapes with
grain farming. The photos represented an agricultural
landscape at the larger end of the scale in Norway, a
landscape in which farms as well as field sizes have
increased steadily for decades. When farm size
increases, neighbouring properties are often farmed
by the same operator. This may cause field divisions
such as grassy banks and rows of trees to disappear.
However, it matters to the public how the landscape
changes. To some extent, the findings from our study
support those of previous studies, as we found some
differences between participants with a farming back-
ground compared with participants with other back-
grounds. Thus, based on our results, we cannot
conclude that participant background did not influence
the rankings of the photos to some extent. Simplifica-
tion of the landscape, namely by removing landscape
elements, can be profitable from a farming point of
view. However, such actions may not be in line with
maintaining biodiversity and general public preferences
for the landscape. Also, we found that the least attrac-
tive grain field landscape had the fewest landscape
elements. Thus, it seems that the study participants
preferred some additional elements in the agricultural
landscape. Therefore, in order to take the public’s
preferences into account, it is important to maintain
landscape elements in the large-scale grain field land-
scapes of Norway. However, the details regarding the
type of elements and the amount remain to be
ascertained.

Acknowledgements

The research reported in this article was conducted as part of
the Norwegian Research Council project Agrispace (no.
233810). Oskar Puschmann at NIBIO provided and

manipulated the photos used in the survey. We also thank
Graeme Bell of Balmourne Ltd., who programmed the web-
based questionnaire, as well as all study participants, and the
anonymous referees for their helpful comments.

References

Abler, D. 2004. Multifunctionality, agricultural policy, and
nvironmental policy. Agricultural and Resource Economics
Review 33, 8–17.

Almeida, M., Loupa-Ramos, I., Menezes, H., Carvalho-
Ribeiro, S., Guiomar, N. & Pinto-Correia, T. 2016.
Urban population looking for rural landscapes: Different
appreciation patterns identified in Southern Europe.
Land Use Policy 53, 44–55.

Alriksson, S. & Oberg, T. 2008. Conjoint analysis for
environmental evaluation: A review of methods and
applications. Environmental Science and Pollution
Research 15, 244–257.

Aune-Lundberg, L. 2017. Jordbruksareal rundt norske tettste-
der. NIBIO POP Vol. 3, No. 1. https://nibio.brage.unit.no/
nibio-xmlui/bitstream/handle/11250/2444541/NIBIO_
POP_2017_3_14.pdf?sequence=2 (accessed 2 April 2020).

Brush, R., Chenoweth, R.E. & Barman, T. 2000.
Group differences in the enjoyability of driving
through rural landscapes. Landscape and Urban Planning
47, 39–45.

Council of Europe. 2000. Details of Treaty No. 176: European
Landscape Convention. https://www.coe.int/en/web/
conventions/full-list/-/conventions/treaty/176 (accessed 31
March 2020).

Daniel, F.-J. & Perraud, D. 2009. The multifunctionality of
agriculture and contractual policies: A comparative analysis
of France and the Netherlands. Journal of Environmental
Management 90, S132–S138.

Daugstad, K., Ronningen, K. & Skar, B. 2006. Agriculture as an
upholder of cultural heritage? Conceptualizations and value
judgements – A Norwegian perspective in international
context. Journal of Rural Studies 22, 67–81.

DeClerck, F.A.J., Jones, S.K., Attwood, S., Bossio, D., Girvetz,
E., Chaplin-Kramer, B., Enfors, E., Fremier, A.K., Gordon,
L.J., Kizito, F., Lopez Noriega, I., Matthews, N.,
McCartney, M., Meacham, M., Noble, A., Quintero, M.,
Remans, R., Soppe, R., Willemen, L., Wood, S.L.R. &
Zhang, W. 2016. Agricultural ecosystems and their services:
The vanguard of sustainability? Current Opinion in
Environmental Sustainability 23, 92–99.

Dramstad, W.E. & Sang, N. 2010. Tenancy in Norwegian agri-
culture. Land Use Policy 27, 946–956.

Dramstad, W.E., Tveit, M.S., Fjellstad, W.J. & Fry, G.L.A. 2006.
Relationships between visual landscape preferences and
map-based indicators of landscape structure. Landscape
and Urban Planning 78, 465–474.

Fjellstad, W.J. & Dramstad, W.E. 1999. Patterns of change in
two contrasting Norwegian agricultural landscapes.
Landscape and Urban Planning 45, 177–191.

Gao, T., Liang, H., Chen, Y. & Qiu, L. (2019). Comparisons of
landscape preferences through three different perceptual
approaches. International Journal of Environmental
Research and Public Health 16(23): 4754. https://doi.org/
10.3390/ijerph16234754

120 G. Stokstad et al.

https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2444541/NIBIO_POP_2017_3_14.pdf?sequence=2
https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2444541/NIBIO_POP_2017_3_14.pdf?sequence=2
https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2444541/NIBIO_POP_2017_3_14.pdf?sequence=2
https://www.coe.int/en/web/conventions/full-list/-/conventions/treaty/176
https://www.coe.int/en/web/conventions/full-list/-/conventions/treaty/176
https://doi.org/10.3390/ijerph16234754
https://doi.org/10.3390/ijerph16234754


German, R.N., Thompson, C.E. & Benton, T.G. 2017.
Relationships among multiple aspects of agriculture’s
environmental impact and productivity: A meta-analysis
to guide sustainable agriculture. Biological Reviews 92, 716–
738.

Hagerhall, C.M. 2001. Consensus in landscape preference
judgements. Journal of Environmental Psychology 21(1),
83–92.

Hall, C., McVittie, A. & Moran, D. 2004. What does the public
want from agriculture and the countryside? A review
of evidence and methods. Journal of Rural Studies 20,
211–225.

Harms, W.B., Stortelder, A.H.F. & Vos, W. 1984. Effect of
intensification of agriculture on nature and landscape in
the Netherlands. Ekologia (CSSR) 3, 281–304.

Hellerstein, D., Nickerson, C., Cooper, J., Feather, D., Gadsby,
D., Mullarkey, D., Tegene, A. & Barnard, C. 2002.
Farmland Protection: The Role of Public Preferences
for Rural Amenities. Agricultural Economic Report
No. 815. Washington DC: Economic Research Service,
USDA.

Henle, K., Alard, D., Clitherow, J., Cobb, P., Firbank, L., Kull,
T., McCracken, D., Moritz, R.F.A., Niemelä, J., Rebane, M.,
Wascher, D., Watt, A. & Young, J. 2008. Identifying and
managing the conflicts between agriculture and biodiversity
conservation in Europe – A review. Agriculture, Ecosystems
& Environment 124, 60–71.

Howley, P., Donoghue, C.O. & Hynes, S. 2012. Exploring pub-
lic preferences for traditional farming landscapes.
Landscape and Urban Planning 104, 66–74.

Kalivoda, O., Vojar, J., Skřivanová, Z. & Zahradník, D. 2014.
Consensus in landscape preference judgments: The effects
of landscape visual aesthetic quality and respondents’
characteristics. Journal of Environmental Management
137, 36–44.

Kaltenborn, B.P. & Bjerke, T. 2002. Associations between
environmental value orientations and landscape prefer-
ences. Landscape and Urban Planning 59, 1–11.

Kuiper, E. & Bryn, A. 2013. Forest regrowth and cultural
heritage sites in Norway and along the Norwegian St
Olav pilgrim routes. International Journal of
Biodiversity Science, Ecosystem Services & Management
9, 54–64.

Kupidura, A., Łuczewski, M., Home, R. & Kupidura, P.
2014. Public perceptions of rural landscapes in land
consolidation procedures in Poland. Land Use Policy
39, 313–319.

Meld. St. 9 (2011–2012). Landbruks- og matpolitikken –
Velkommen til bords. Oslo: Landbruks- og matdepartement.

Meld. St. 11 (2016–2017). Endring og utvikling – En fremtids-
rettet jordbruksproduksjon. Oslo: Landbruks- og
matdepartement.

Moon, W., Chang, J.B. & Asirvatham, J. 2017. Measuring pub-
lic preferences for multifunctional attributes of agriculture
in the United States. Journal of Agricultural and Applied
Economics 49, 273–295.

NIBIO. n.d. Arealressursstatistikk: Norge. http://kart13.
skogoglandskap.no/arealressursstatistikk/xml_filer/2018/
Norge_arstat_2018.xml (accessed 26 November 2019).

OECD. 2001. Multifunctionality: Towards an Analytical
Framework. Paris: OECD Publications.

Pretty, J.N., Brett, C., Gee, D., Hine, R.E., Mason, C.F.,
Morison, J.I.L., Raven, H., Rayment, M.D. & van
der Bijl, G. 2000. An assessment of the total external
costs of UK agriculture. Agricultural Systems 65, 113–
136.

Renting, H., Rossing, W.A.H., Groot, J.C.J., van der Ploeg, J.D.,
Laurent, C., Perraud, D., Stobbelaar, D.J. & Van Ittersum,
M.K. 2009. Exploring multifunctional agriculture: A review
of conceptual approaches and prospects for an integrative
transitional framework. Journal of Environmental
Management 90, S112–S123.

Robinson, R.A. & Sutherland, W.J. 2002. Post-war changes in
arable farming and biodiversity in Great Britain. Journal of
Applied Ecology 39, 157–176.

Rønningen, K. 1993. Agricultural policies and
landscape management: Some examples from Norway,
Great Britain and Germany. Norsk Geografisk Tidsskrift
47, 93–104.

Romstad, E., Vatn, A., Rørstad, P.K. & Søyland, V.
2000. Multifunctional Agriculture – Implications for
Policy Design. Department of Economics and Social
Sciences Report No. 21. Ås: Agricultural University
of Norway, Department of Economics and Social
Sciences.

Sang, Å.O. & Tveit, M.S. 2013. Perceptions of stewardship in
Norwegian agricultural landscapes. Land Use Policy 31,
557–564.

Sevenant, M. & Antrop, M. 2009. Cognitive attributes and aes-
thetic preferences in assessment and differentiation of land-
scapes. Journal of Environmental Management 90, 2889–
2899.

Smiley, J. 1997. Framing and the landscape. Nassauer, J.I. (ed.)
Placing Nature: Culture and Landscape Ecology, 33–43.
Washington DC: Island Press.

St.meld. nr. 19 (1999–2000). Om norsk landbruk og matpro-
duksjon. Oslo: Landbruksdepartementet.

St.prp. nr. 8 (1992–93). Landbruk i utvikling: Om retningslinjer
for landbrukspolitikken og opplegget for jordbruksoppgjørene
m.v. Landbriksdepartementet. https://www.stortinget.no/no/
saker-og-publikasjoner/stortingsforhandlinger/lesevisning/?
p=1992-93&paid=2&wid=a&psid=DIVL1581 (accessed 2
April 2020).

Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho, C.R., de Snoo,
G.R. & Eden, P. 2001. Ecological impacts of arable intensifica-
tion in Europe. Journal of Environmental Management 63,
337–365.

Stokstad, G. & Pedersen, C. 2017. Status og endringer i jord-
brukslandskapet: Østlandets lavlandsbygder og Østlandets
skogstrakter. NIBIO Rapport 3(146). https://nibio.brage.
unit.no/nibio-xmlui/bitstream/handle/11250/2487949/NIBIO_
RAPPORT_2017_3_146.pdf?sequence=2&isAllowed=y
(accessed 2 April 2020).

Strumse, E. & Hauge, L. 1998. Landscape
protection evaluations and visual preferences for western
Norwegian agrarian landscapes. Norsk Geografisk
Tidsskrift 52, 1–15.

Svobodova, K., Sklenicka, P., Molnarova, K. & Vojar, J. 2014.
Does the composition of landscape photographs affect
visual preferences? The rule of the Golden Section and the
position of the horizon. Journal of Environmental
Psychology 38, 143–152.

Norsk Geografisk Tidsskrift–Norwegian Journal of Geography 121

http://kart13.skogoglandskap.no/arealressursstatistikk/xml_filer/2018/Norge_arstat_2018.xml
http://kart13.skogoglandskap.no/arealressursstatistikk/xml_filer/2018/Norge_arstat_2018.xml
http://kart13.skogoglandskap.no/arealressursstatistikk/xml_filer/2018/Norge_arstat_2018.xml
https://www.stortinget.no/no/saker-og-publikasjoner/stortingsforhandlinger/lesevisning/?p=1992-93%26paid=2%26wid=a%26psid=DIVL1581
https://www.stortinget.no/no/saker-og-publikasjoner/stortingsforhandlinger/lesevisning/?p=1992-93%26paid=2%26wid=a%26psid=DIVL1581
https://www.stortinget.no/no/saker-og-publikasjoner/stortingsforhandlinger/lesevisning/?p=1992-93%26paid=2%26wid=a%26psid=DIVL1581
https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2487949/NIBIO_RAPPORT_2017_3_146.pdf?sequence=2%26isAllowed=y
https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2487949/NIBIO_RAPPORT_2017_3_146.pdf?sequence=2%26isAllowed=y
https://nibio.brage.unit.no/nibio-xmlui/bitstream/handle/11250/2487949/NIBIO_RAPPORT_2017_3_146.pdf?sequence=2%26isAllowed=y


Tahvanainen, L., Ihalainen, M., Hietala-Koivu, R.,
Kolehmainen, O., Tyrvainen, L., Nousiainen, I. & Helenius,
J. 2002. Measures of the EU Agri-Environmental Protection
Scheme (GAEPS) and their impacts on the visual acceptabil-
ity of Finnish agricultural landscapes. Journal of
Environmental Management 66, 213–227.

Tilman, D., Fargione, J., Wolff, B., D’Antonio, C., Dobson, A.,
Howarth, R., Schindler, D., Schlesinger, W.H., Simberloff, D.
& Swackhamer, D. 2001. Forecasting agriculturally driven glo-
bal environmental change. Science 292, 281–284.

van Zanten, B.T., Verburg, P.H., Koetse, M.J. & van Beukering,
P.J.H. 2014. Preferences for European agrarian landscapes:
A meta-analysis of case studies. Landscape and Urban
Planning 132, 89–101.

Westhoek, H.J., Overmars, K.P. & van Zeijts, H.
2013. The provision of public goods by
agriculture: Critical questions for effective and efficient
policy making. Environmental Science & Policy 32,
5–13.

Wilson, G.A. 2001. From productivism to post-productivism
… and back again? Exploring the (un)changed natural
and mental landscapes of European agriculture.
Transactions of the Institute of British Geographers 26, 77–
102.

Zasada, I. 2011. Multifunctional peri-urban agriculture—
A review of societal demands and the provision
of goods and services by farming. Land Use Policy 28,
639–648.

122 G. Stokstad et al.


	Abstract
	Introduction
	Background
	Motivation
	Preferences for agricultural landscapes

	Methods
	Images
	The survey
	Participants

	Results
	Factors considered important in the agricultural landscape
	Images ranking

	Discussion
	Conclusions
	Acknowledgements
	References

