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ABSTRACT
Agrobiodiversity has been decreasing substantially in Europe. Social scientific research in
this area has paid limited attention to how citizens value agrobiodiversity and its decline,
and how these valuations can be influenced. We explore the influence of different
arguments for enhancing agro-biodiversity, delivered via short movies, on attitudes
and behaviour of students, environmental professionals and people interested in
nature conservation in the Netherlands. We conclude that information provision does
not influence attitudes. However, it does influence values assigned to agrobiodiversity,
but not always in the ways we hypothesized. Information about the intrinsic value of
agrobiodiversity has the most effects on values assigned to agrobiodiversity. Among
students, women and people with a low emotional attachment with agricultural
landscapes (‘place identity’ and ‘place dependence’), emphasizing the instrumental
value of agrobiodiversity has a counter-intuitive effect. It does not influence the
importance of this value but instead reinforces the intrinsic value they assign to
agrobiodiversity. The latter finding is at odds with the instrumental biodiversity
discourse in science and policy, which, under headings such as ecosystem services and
natural capital, aims to mobilize support for nature conservation by emphasizing its
instrumental, functional and economic values. Emphasizing the intrinsic value of
agrobiodiversity seems more effective.

KEYWORDS
Agriculture; agrobiodiversity;
motivations; the Netherlands;
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1. Introduction

Species abundance and diversity in agricultural land-
scapes (as from now: ‘agrobiodiversity’) has decreased
substantially in Europe (EEA, 2015a, 2015b). A main
reason is the transformation of agricultural landscapes
as a consequence of scale enlargement and

agricultural intensification but also because of land
abandonment (Ollerton, Erenler, Edwards, & Crockett,
2014; O’Rourke, Charbonneau, & Poinsot, 2016; San-
derson, Kucharz, Jobda, & Donald, 2013). Notably agri-
cultural intensification has been proven to have had a
substantial negative impact on agrobiodiversity. As
Runhaar et al. explain,
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Agricultural intensification, for instance, results in
increased mechanization, more frequent mowing,
increasing livestock densities, the removal of landscape
elements such as hedges and hedgerows, lowering of
groundwater levels, intensified nitrogen and phosphorus
emission and deposition, and intensified use of pesti-
cides. These developments in turn contribute to disturb-
ance, loss of habitat, and eventually loss in flora and fauna
(2017, p. 264).

The decline in agrobiodiversity is considered proble-
matic because it is a problem in itself, but also
because of an underutilization of the potential ecosys-
tem services that agrobiodiversity can deliver (Domi-
nati, Maseyk, Mackay, & Rendel, 2019). Finally,
biodiversity loss is only one of the indicators of unsus-
tainable farming practices, next to risks for human
health degrading nature’s life support systems for
future generations (Whitmee et al., 2016).

Various governance arrangements have been
implemented in order to stimulate nature conservation
by farmers. Next to agri-environment schemes, public-
private cooperations have emerged and, more recently,
companies in agrofood chains have started initiatives
aimed at promoting nature conservation by supplying
farmers (Polman, Slangen, & Van Huylenbroeck, 2011;
Prager, 2015; Runhaar et al., 2017; Van Amstel, De Neve,
De Kraker, & Glasbergen, 2007; Westerink et al., 2017).

Ecological research has provided much insight into
the drivers of biodiversity loss as well as the develop-
ment of measures that contribute to nature conserva-
tion in agricultural landscapes (e.g. Ollerton et al.,
2014). These insights have resulted in recommen-
dations for enhancing the performance of the above
governance arrangements, particularly that of agri-
environment schemes (Batáry, Dicks, Kleijn, & Suther-
land, 2015). Social scientific research related to agro-
biodiversity has addressed the human dimension of
the above governance arrangement, e.g. on motiv-
ations of farmers to engage in conservation (Perry-
Hill & Prokopy, 2014; Runhaar, Polman, & Dijkshoorn-
Dekker, 2018), social enablers of nature conservation
by farmers (Pretty, 2008) as well as a deeper under-
standing of the barriers to conservation (Roesch-
McNally et al., 2018). The role of governments and
other actors that aim to promote nature conservation
by farmers has been analysed in studies on the effec-
tiveness of agri-environment schemes (Runhaar et al.,
2017). Thus far however limited attention has been
paid to the roles of citizens (Runhaar, 2017).
However, in their roles of consumers, volunteers, acti-
vists and voters they can play an important role in
putting agrobiodiversity restoration on pollical

agendas, demand food that has been produced in
ways that respect agrobiodiversity or contribute to
agrobiodiversity restoration in other ways (Pascucci,
Dentoni, Lombardi, & Cembalo, 2016; Runhaar, 2017).

This paper aims at filling this knowledge gap by
exploring how citizens value the decline in agrobiodi-
versity and how they value agrobiodiversity more gen-
erally and for what reasons (Runhaar, 2017). Social
scientific research in this area thus far has been scant
(but see, e.g. Bernués, Rodríguez-Ortega, Ripoll-Bosch,
& Alfnes, 2014). A better insight into how citizens
value agrobiodiversity is important for at least two
reasons. First, these valuations matter for retaining a
political interest in the subject, for support for contin-
ued public funding for agri-environment schemes, for
legitimizing other public and private conservation
initiatives and for estimating citizens’ willingness to
contribute to agrobiodiversity conservation. Second,
insight into how citizens value agrobiodiversity and
for what reasons enables targeted information pro-
vision in order to reinforce citizens’ appreciation of
agrobiodiversity and for mobilizing their support for
and cooperation with conservation efforts. For instance,
a moral appeal on citizens to contribute to the conser-
vation of bees because bee decline in part is caused by
anthropogenic factors may be less convincing than
instrumental or functional arguments (i.e. protecting
bees because they provide pollinating services).

In this paper, we focus on the effects of interven-
tions – namely short movies about agrobiodiversity
giving arguments for nature conservation – on values
assigned to and attitudes towards agrobiodiversity.
The remainder of the paper unfolds as follows. In
Section 2, we outline the theoretical framework of our
paper. In Section 3, the methodology is explained. In
Section 4, we present our results. A summary of our
main conclusions and a reflection on the methodology
and the results are described in Section 5.

2. Theoretical framework

For understanding people’s values and attitudes
towards agrobiodiversity, we employ a model devel-
oped by Ives and Kendal (2013). Based on well-estab-
lished psychological theories on the relationships
between values and attitudes, Ives and Kendal
(2013) differentiate between fundamental values and
applied values to understand people’s attitudes, and
ultimately their behaviour. According to Ives and
Kendal (2013), the values people cognitively attach
to agricultural land and agrobiodiversity (the assigned
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values) are crucial to understand attitudes of the
general public towards policy measures as well as indi-
vidual behaviour favouring agrobiodiversity. Assigned
values express the importance or worth of the object
relative to one or more other objects (Brown, 1984, p.
233). Assigned values are considered more susceptible
to change than fundamental values. When the specific
context of a valuation changes, through, e.g. infor-
mation transfer, changing use or changing visual
appearances of the landscape, the assigned value
may also change (Seymour, Curtis, Pannell, Allan, &
Roberts, 2010). Based on the arguments from Ives
and Kendal, this paper explicitly focusses on the
assigned values.

The literature discusses a wide range of values and
assigned values (Brown, 1984; Ives & Kendal, 2013;
Kellert, 1996; Raymond et al., 2009; Seymour et al.,
2010). In this paper, we focus on instrumental values,
aesthetic values, and intrinsic values. Instrumental
values relate to the value of agrobiodiversity for econ-
omic purposes, such as pollination (Wratten, Gillespie,
Decourtye, Mader, & Desneux, 2012). Such instrumen-
tal values often are also labelled as ‘ecosystem ser-
vices’ (e.g. Dominati et al., 2019). Aesthetic values
relate to the assigned aesthetic quality of rural areas.
Landscape preferences studies have convincingly
shown that agricultural landscapes are often positively
evaluated for their aesthetic value (Gobster, Nassauer,
Daniel, & Fry, 2007; Plieninger, Dijks, Oteros-Rozas, &
Bieling, 2013). Intrinsic values relate to the value of
protecting natural areas and biodiversity for its own
sake, including the intrinsic value of animals and
plants as well of ecosystems and biodiversity (Buijs,
2009).

This paper focuses on the influence of information
on assigned values and attitudes towards agrobiodi-
versity. Providing information is a widely used tech-
nique to change people’s attitudes and behaviours
(Steg and Vlek, 2009) and several studies suggest
that information on the functions and benefits of
natural environments are possible triggers for
changes in assigned values related to these environ-
ments (Cerri, Testa, & Rizzi, 2018; Polonsky et al.,
2012). The actual effect of information on actual beha-
viours has been debated, and several studies show
that the influence of information is related to the per-
sonal relevance of the issue as well as to socio-demo-
graphic characteristics (Cerri et al., 2018; Polonsky
et al., 2012). Personal relevance may be linked to
how people value agrobiodiversity (the previously dis-
cussed assigned values), but it may also be linked to

the personal relevance of rural places. Therefore we
also include the concept of place attachment
(Raymond, Brown, & Weber, 2010;; Verbrugge & Van
den Born, 2018 Williams & Vaske, 2003) in our theoreti-
cal model. We understand place attachment as
people’s emotional and instrumental relationships
with particular landscapes influences assigned values
(Raymond et al., 2010).

Based on the above, we hypothesize that the pro-
vision of information about possible instrumental
and ecological benefits of agrobiodiversity may
influence people’s attitudes. The relationship
between information and attitudes may be moder-
ated by (i) assigned values towards agrobiodiversity
(aesthetic, instrumental and intrinsic), (ii) place attach-
ment and (iii) socio-demographics such as gender. We
focus on two types of attitudes, people’s willingness to
contribute to conservation in terms of their own
behaviour (e.g. consumption, voting behaviour) and
their support for (stricter) conservation regulations in
agricultural policies.

3. Methods

We chose to conduct a quasi-experimental study,
which is commonly used to estimate the causal
effects of an intervention on its target population
(e.g. De Leeuw, Valois, Ajzen, & Schmidt, 2015; Karpu-
dewan, Ismail, & Roth, 2012). The intervention in our
case consisted of a movie in which the problem of
decline in agrobiodiversity was shortly introduced, fol-
lowed by some arguments for the conservation of
agrobiodiversity. Since we were interested in the
effects of intrinsic, aesthetical and instrumental argu-
ments on the dependent variables (i.e. assigned
values and attitudes), we produced four different
movies: one for the control group, in which only the
problem was shortly introduced; one for experimental
group 1 wherein the problem was shortly introduced
and wherein the intrinsic argument was presented;
one for experimental group 2, containing the
problem and a presentation of the aesthetic argu-
ments; and, finally, a movie for experimental group 3
which contained the problem and instrumental argu-
ments. The survey participants were randomly
assigned into one of the three experimental groups
and the control group. The effects of the different
arguments were measured on the base of survey-
data, collected before (pre-test) and after the interven-
tion (post-test). The survey was conducted in fall 2017.
Below we explain the main methodological choices
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made. More information can be found in the Online
Supporting Information document.

3.1. Geographical delineation

Our research focuses on the Netherlands, where
species diversity and abundance in agricultural land-
scapes has declined substantially and more than else-
where in Europe (CBS, 2015; CBS et al., 2012; EEA,
2015b). Also relevant is that in this country, next to
agri-environment schemes, a variety of public and
private governance arrangements for nature conser-
vation in agricultural landscapes is present (Runhaar
et al., 2017). We hope that therefore trends in agrobio-
diversity and conservation efforts are known by at
least part of our respondents.

3.2. Survey set-up

We construed two surveys. The first survey, a pre-test,
contained the dependent variables (i.e. assigned
values and attitudes), place attachment and a question
about where people had spent their youth. In the pre-
test also gender was included as a commonly used
control factor. The second survey, post-test, was sent
to all respondents of the first survey and contained a
randomly assigned movie, a control question about
whether the participant had actually seen the whole
movie and questions about the dependent variables.

The dependent variable of assigned values included
items for intrinsic, the aesthetic and the instrumental
values. Each type of assigned value was measured by
four different items (see Online Supporting Information
document). Explorative factor analyses per scale
showed that all four items loaded on one single
factor. The reliability of the three scales was good.
More specifically, Cronbach’s alpha of intrinsic values
was α = .85; for aesthetic values this was α = .81; and
for instrumental values it was α = .71 after deletion of
one of the items. Attitude was measured in terms of
respondents’ willingness to contribute to conservation
in terms of their own behaviour (e.g. consumption,
voting behaviour) and their support for (stricter) conser-
vation regulations in agricultural policies (again, see
Online Supporting Information document). Place
attachment was measured based on a well-established
scale measuring the two dimensions of place attach-
ment, ‘place identity’ and ‘place dependence’ (Williams
& Vaske, 2003). Place identity refers to the symbolic
importance of a place that give meaning and purpose
to life, whereas place dependence refers to a more

instrumental relationship with the countryside (recrea-
tion etc.)(Ibid.). In addition to place attachment, a ques-
tion was included on the place people were born. As
the sample had little variety on age and level of edu-
cation, the socio-demographic diversity was only
measured through including gender in the analysis
(see Online Supporting Information document).

The survey was pilot tested among 39 students of
different courses from the Wageningen University &
Research, in order to check its understandability and
internal consistency. Students filled out all items and
were offered the possibility to leave comments and
suggestions. Based on the outcomes of reliability
and factor analyses, some items were adjusted (for
instance, since items containing the word ‘pity’ in all
three assigned values scales showed low factor load-
ings, these items were edited).

Participants in the survey received an invitation by
email. This mail again contained a description of the
goals and features of the study and a link to the
online survey, hosted by Qualtrics. Respondents of
the first survey were asked to leave their email
address after which we could send an invitation mail
for the second survey (about 3 weeks later). We
ensured that the data would be used anonymously
for scientific research (‘informed consent’). In both
surveys, reminders were sent after about 1 week.
After about 6 weeks, all participants received a short
summary of the preliminary findings.

3.3. Operationalization of the intervention
(information provision via short movies)

In order to allow for a focused assessment of how
information influences assigned values and attitudes
(i.e. the intervention) we narrowed ‘agrobiodiversity’
down to a specific conservation measure, namely
flower-rich field strips in arable farming. We had a
number of reasons to select this measure:

. Relevance for all three assigned values.

. Relevance for illustrating the decline in
agrobiodiversity.

. Recognizability.

. Direct coupling with attitudes.

In the Online Supporting Information document,
these reasons are further explained.

Table 1 summarizes the arguments central to each
movie that relate to intrinsic, aesthetic and instrumen-
tal values of flower-rich field strips.
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Subsequently, the intervention was operationa-
lized by collecting information about the intrinsic, aes-
thetic and instrumental values of flower-rich field
strips. For each value, some arguments were devel-
oped of why flower-rich field strips were important.
The information was presented in short movies (story-
boards are included in the Online Supporting Infor-
mation document). We chose for movies instead of
the written text in order to engage our respondents
in the survey, because it helps making ‘biodiversity’
and its values more concrete by visualizing (cf. Middle-
ton, Bragin, & Parker, 2014).

The movies were about 1.5 min long in order to
reduce drop-out due to fatigue bias. The movies
started with a brief (ca. 30 s) introduction into the
changes in agricultural landscapes in the last decade
as a consequence of intensification and their

implications for agrobiodiversity. This introduction
was the same in all three movies and also shown to
respondents in the control group to ensure all respon-
dents had the same basic knowledge about the
reasons for the decline in agrobiodiversity. In the
second part of the movies, a flower-rich field strip
was shown and some arguments were provided that
relate to the value at issue. The actor was carefully
chosen and had to be as neutral as possible (i.e. not
resemble one of the stakeholders: a naturalist, a scien-
tist, a farmer) in order to avoid bias because of respon-
dents’ feelings towards stakeholders. He was standing
in front of a flower-rich field strip in all three movies.
Because the argument differed per movie, each
movie also contained some specific images (e.g. beau-
tiful butter flies in the movie on the aesthetic value of
agrobiodiversity and green lacewings in the movie on
the instrumental value). The actor also spoke in a
neutral voice. From other studies, we know that it
matters by whom and how a message is delivered in
a movie (e.g. Roubroeks, Midden, & Ham, 2009).

3.4. Target groups and response rates

Students formed the main target group of our study.
Students are often used in experimental research on
environmental attitudes and behaviour (e.g. Cohen,
Holder-Webb, & Khalil, 2017; Opdam, Coninx, &
Dewulf, 2015; Paço & Lavrador, 2017 Rikhardsson &
Holm, 2008). Although students are not representative
of Dutch citizens in general, they do represent young
citizens (roughly between 18–25 years). We compared
the influence of information about agrobiodiversity on
students’ assigned values and attitudes with the
influence it has on adults working in the field of, or
with an interest in, nature and the environment.

We approached students from four universities and
one university of applied sciences. In this way, we had
a mix of students from different educational levels but
with a majority of university students. We targeted
students from a wide range of programmes, environ-
mental and non-environmental, agricultural and
other, in order to prevent bias in terms of fundamental
values or assigned values. Invitations were sent to stu-
dents via teachers and programme coordinators via
announcements on Electronic Learning Environments,
emails and in general mailings were the invitation was
among other subjects (ca. 4,000 email addresses in
total). In a few cases, reminders were sent.

The second group consisted of environmental pro-
fessionals working on a wide range of environmental

Table 1. Arguments related to intrinsic, aesthetic and instrumental
values of flower-rich field margins.

Value Arguments

Intrinsic Flowers are an important food source for insects such
as bees, butterflies and hoverflies. In the stripped
countryside almost no flowers are present anymore
and therefore the food source of these species has
been reduced substantially. More and more species
are disappearing as a consequence.
Sowing flowers can help restoring bees and
butterflies. This can help even threatened species
such as the short-haired bumblebee.
Also birds profit from field strips. Magnificent species
such as the Partridge and Montagu’s Harrier that
have lived in the Netherlands for thousands of years
have difficulties surviving. It is important to do what
we can in order to protect them against extinction.

Aesthetic Flower-rich field strips bring back some colour in our
monotonous landscape. These kinds of field strips
also attract birds which we can enjoy.
In the past, my grand-parents often made cycle tours
with me along dykes full of flowers, along grasslands
and fields. Multi-coloured fields, grasslands filled
with Lapwings and Black-tailed Godwits and
humming roadsides full of insects. Nowadays it is
utterly boring. Everything green and quiet.
By sowing flower-rich field strips there is something
to see again, to hear and smell things and allows us
to fully enjoy the countryside again.

Instrumental Nature is vital to us. Flower-rich field strips contribute
to an increase in wild bees and hoverflies that are
essential for the pollination of our crops. Nowadays
that is particularly important because the honeybee
is not doing well.
Moreover, these field strips provide free pest control
because they promote the presence of insects that
eat aphids – such as ichneumon flies, hoverflies and
lacewings. As a result farmers need less pesticides.
Field strips also improve water and soil quality.
Fewer nutrients from fertilizer leach to ditches and
the soil contains more earth worms than regular
agricultural land. In these ways, flower-rich field
strips help the farmer.
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subjects, not limited to agrobiodiversity. Environ-
mental professionals differ from students in an age
and most probably in terms of values and knowledge
about (the trends in) agrobiodiversity. Invitations were
sent via the Dutch Association of Environmental Pro-
fessionals (ca. 9,000 email addresses) and ‘The Green
Poll’, a panel of citizens interested in nature and the
environment and which is an initiative of the twelve
Provincial Federations for Nature and the Environment
(ca. 5,000 email addresses).

A third group consisted of people with an above-
average interest in nature and nature conservation
(‘nature lovers’). Also this group was approached in
order to compare with the group of students. Invita-
tions were sent via the email newsletter of Natureto-
day, a portal about nature and nature conservation
in the Netherlands. Also an announcement was
posted on that portal. In total about 13,000 email
addresses were targeted in that way.

Table 2 shows the number of invitations sent and
the response. Overall the response rate is low. Unfor-
tunately, we observe a relatively large drop-out
between the pre-test and the post-test among the stu-
dents, for which we have no explanation.

3.5. Analysis techniques

In order to test the effects of the different movies on
the dependent variables, paired samples t-tests were
conducted measuring the difference between one’s
score on de dependent variables before and after
having seen the movie. Analyses were conducted in
SPSS – version 22.

Regarding the moderating effects of gender, place
identity, place dependence and place where respon-
dents spent their youth, we conducted the above
mentioned paired samples test for women and men
separately; for respondents with high (score above
5) and low place identity and place dependency,
respectively (score below 5) separately; and for
respondents who grew up in countryside, small
village or large city separately.

4. Results

4.1. Pre-test: assigned values and attitudes

Table 3 shows the results from the pre-test. While for
students the intrinsic value is the most important
value of agrobiodiversity, environmental professionals
and ‘nature lovers’ appreciate aesthetic values more.
All groups rate the instrumental value much lower
than the intrinsic or aesthetic value of agrobiodiver-
sity. In general, students score lower on all values com-
pared to environmental professionals and ‘nature
lovers’ except for instrumental values. Students also
show less positive attitudes than both other groups.
The willingness of students to contribute to the con-
servation of agrobiodiversity is limited. An exception
is their willingness to buy food products from
farmers who contribute to nature conservation
(average score 5.17).

4.2. Post-test: influence of information on
assigned values

Table 4 shows the effects of the intervention (the pro-
vision of information about the values of agrobiodiver-
sity by means of the short movies). Information about
the intrinsic value of agrobiodiversity (movie 1) has
the most effects of all the three movies. Interestingly,
while it does not affect students’ (lower) intrinsic
values, it does reinforce the (already high) intrinsic
values among environmental professionals and
‘nature lovers’. Contrary to expectations, the movie
on intrinsic values also positively influences the aes-
thetic values of students and environmental pro-
fessionals. In contrast, the movie that emphasized
the aesthetic value of agrobiodiversity had no effect
on aesthetic values. Providing information on the
instrumental value of agrobiodiversity (movie 3) had
no significant effect on any of the assigned values of
professionals and nature lovers. Moreover, it had a
counter-intuitive effect among students as after
watching the movie, students value the intrinsic
value of agrobiodiversity significantly higher than in

Table 2. Response among the three survey groups.

# Invitations sent # Response pre-test # Response post-test Response rate (pre- / post-test)

Students ± 4,000 342b 157c 9% / 4%
Environmental professionalsa ± 14,000 698 530 5% / 4%
‘Nature lovers’a ± 13,000 738 549 6% / 4%

Notes: awe expect some overlap in the of email databases used to send invitations to the second group as well as second and third group; b248
university students and 94 students at the university of applied science. c120 university students and 37 students at the university of applied
science.
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the pre-test. The movies have the lowest influence on
‘nature lovers’; they only are sensitive to information
about the intrinsic value of agrobiodiversity. Finally,
none of the movies has had a significant effect on

attitudes. The effect on attitudes therefore is not
shown in the Table.

4.3. Effects of moderating factors

As we explained in Section 2, we also assessed the
influence of other, potentially moderating factors
including gender, place attachment and place where
people spent their youth. From these analyses, it
appears that women do respond to movie 3 (instru-
mental value) in that we observe an .11 increase in
intrinsic values (t =−2.133; p < .05). This means the
counter-intuitive effect of movie 3 does not only
apply to students but to a larger population. Among
respondents with a high place dependence who
only saw the introductory part of the movies (i.e. the
control group; see Section 3.3), we observe a decrease
in instrumental values of .47 (t = 3.508; p < .01), an
effect we cannot explain. Among respondents with a
low place dependence movie 3 (instrumental values)
reinforces intrinsic values (.08, t =−2.186; p < .05);
apparently the counter-intuitive effect that we also
observed in students (see Section 4.2) applies to
people who are at a larger distance from the country-
side (see also below). Moreover, among respondents
with a low place identity, we detected an effect of
movie 2 (aesthetic values), namely an increase of
instrumental values of .15 (t =−2.088; p < .05), which

Table 3. Values assigned to and attitudes towards agrobiodiversity
among the three survey groups.

Assigned values/response
groups N Average

Standard
deviation

Intrinsic value
Students 342 5.0716 1.13705
Environmental professionals 698 5.8990 1.01345
‘Nature lovers’ 738 5.8442 1.30887

Aesthetic value
Students 342 4.8838 1.14533
Environmental professionals 698 6.0802 0.84092
‘Nature lovers’ 738 6.0437 1.14777

Instrumental value
Students 342 3.6053 1.24138
Environmental professionals 698 2.8429 1.27877
‘Nature lovers’ 738 2.7565 1.53296

Attitude-personal actions
Students 342 4.4000 1.63904
Environmental professionals 698 5.5398 1.37910
‘Nature lovers’ 738 5.3902 1.87507

Attitude-policy
Students 342 4.1515 1.60705
Environmental professionals 698 5.4172 1.46058
‘Nature lovers’ 738 5.1808 1.68012

Note: values were measured by means of items on an 8-point scale (1
= completely disagree; 2 = disagree; 3 = disagree a little bit; 4 =
neither disagree nor agree; 5 = agree a little bit; 6 = agree; 7 = com-
pletely agree; 8 = not applicable).

Table 4. Effects of the interventions.

Movie 1
(intrinsic value)

Movie 2
(aesthetic value)

Movie 3
(instrumental value) Control group

Total sample N: 296 297 291 297
Intrinsic values Increase of .13

(t =−3.453**)
– – –

Aesthetic values Increase of .14
(t =−3.964**)

– – –

Instrumental values – – – –
Students N: 41 44 34 38

Intrinsic values – – Increase of .24
(t =−2.472*)

–

Aesthetic values Increase of .32
(t =−2.512*)

– – –

Instrumental values – – – –
Environmental Professionals N: 123 126 131 127

Intrinsic values Increase of .15
(t =−2.443*)

– – –

Aesthetic values Increase of .16
(t =−3.294**)

– – –

Instrumental values – – – Decrease of .23
(t = 2.556*)

‘Nature lovers’ N: 131 128 126 132
Intrinsic values Increase of 0.14,

(t =−2.541*)
– – –

Aesthetic values – – – –
Instrumental values – – – –

*= p < .05.
**= p < .01.
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we cannot explain. Among these respondents we also
observe effects of movie 3 (instrumental values),
namely an increase of intrinsic values of .13 (t =
−2.476; p < .05) and an increase of aesthetic values
of .10 (t =−2.095; p < .05); the first effect again was
also found among students and women. Among
respondents with a high place identity, we found no
effects that differed from the total sample, which is
not what we expected.

Finally, we observe that the movies have most
influence on respondents who grew up in large
cities and no influence on respondents who spent
their youth in the countryside or in small villages.
Respondents who grew up in small cities show a
decrease in intrinsic values (.12; t = 2.120; p < .05) as
a consequence of viewing movie 2 (emphasizing aes-
thetic values); we have no explanation for this effect.
Respondents who grew up in large cities reveal an
increase in aesthetic values of .19 (t =−2.196; p < .05)
after having seen the movie about the intrinsic value
of agrobiodiversity and an increase of .15 in aesthetic
values (t =−2.300*) after having seen movie 2. Both
effects are in line with what we expected.

5. Discussion

5.1. Reflection on findings

Our study showed that information provision about
agrobiodiversity influences assigned values, although
not always in the ways we expected. Emphasizing
the intrinsic value of agrobiodiversity seems to be
the most effective way for enhancing citizens’ valua-
tion of agrobiodiversity. The counter-intuitive effect
of emphasizing the instrumental values among stu-
dents, women and people with a low place attach-
ment (i.e. dependence and identity), which did not
enhance that valuation of agrobiodiversity but the
intrinsic valuation of it instead, is interesting and at
odds with the instrumental biodiversity discourse in
science and policy, under headings such as ecosystem
services and natural capital, which aims to mobilize
support for nature conservation by emphasizing its
instrumental, functional and economic values
(Runhaar, 2017). Following Groffman et al. (2010) we
recommend emphasizing the intrinsic and aesthetic
values of agrobiodiversity as these values are mean-
ingful for at least the respondents to our survey.

Our findings regarding place attachment (i.e. iden-
tity and dependence) and the environment in which

people spent their youth also suggest familiarity
with the countryside is an important factor influencing
the impact of the movies on assigned values. This is
not the first study showing that people living in
cities value (agro)biodiversity differently than people
from the countryside, including farmers (e.g.
Runhaar, Runhaar, & Vink, 2015; Vaske, Jacobs, &
Sijtsma, 2011). We recommend further research into
the mechanisms that explain these differences: knowl-
edge, the specific relation that people have with par-
ticular forms of biodiversity (also in terms of costs
and benefits), etc.

In contrast, no influence on attitudes was found.
We assume this is due to the fact that the movies
were short (1.5 min) and provided only a limited
amount of information about the need for the conser-
vation of agrobiodiversity. Longer movies with more
information may have stronger effects.

The movies have the lowest influence on ‘nature
lovers’. A possible explanation is that this group has
more knowledge about the different values of agro-
biodiversity and about the state of agrobiodiversity
and have more thought-through positions regarding
the subject (compare: Cerri et al., 2018). The movies
then provide limited to no new information. We there-
fore recommend further research into the role of back-
ground information about (trends in) agrobiodiversity;
also because we assume this factor provides at least a
partial explanation for the differences in effects
between people who grew up in cities as compared
to people who grew up in the countryside (see
above). More insight into the role of the factor ‘knowl-
edge’ has not only academic value but also practical
value, as it is relevant for the design of information
campaigns about agrobiodiversity.

For our theoretical framework, we draw from the
literature on environmental and conservation values
and attitudes. With our study, we complement this
body of literature with a specific form of conservation
values and attitudes, namely those of and towards
agrobiodiversity. This adds to the empirical basis of
this body of literature.

5.2. Reflections on methodology

The quasi-experiment that we conducted in this paper
has several methodological limitations. One, we
included three sub-groups of Dutch citizens that prob-
ably are not representative for the general population.
Two, the relatively low response rate and the relatively
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high drop-out during the post-test (particularly among
students) also implies we have to be careful in gener-
alizing our findings for the three sub-groups more
generally. Three, next to the arguments and infor-
mation presented in the movies we cannot exclude
that the visual aspects of the movies have had an inde-
pendent influence. Although we tried to make the
movies as neutral as possible, showing pictures and
views of agrobiodiversity and agricultural landscapes
that were purely instrumental to the specific assigned
values at issue, we cannot exclude that the visual
aspects themselves have influenced assigned values
(this would explain why movie 1 on intrinsic values
also yielded an effect on aesthetic values in students
and environmental professionals). We recommend
further research into what is most influential: talking
about a particular value of agrobiodiversity or
showing it. Four, our survey focused on a specific
form of agrobiodiversity, namely species associated
with flower-rich field strips on arable land. Although
that may not be relevant for the impact of information
provision on these appreciations it is interesting to
explore how citizens appreciate different forms of
agrobiodiversity. In addition, our sample was not
representative for the general public in the Nether-
lands. We recommend replication of our study in
other agricultural sub-sectors (e.g. dairy farming),
among other citizen groups and in other countries.
Moreover, future research is recommended in the pos-
sibilities to influence not only assigned values and atti-
tudes but also citizens’ behaviour (support for agri-
environment schemes, willingness to buy products
from nature-friendly farmers, etc.).

Our findings and the above practical implications
are based on a subset of Dutch citizens. The valuations
of agrobiodiversity that we observed and the extent to
which they are influenceable by information provision
cannot be generalized to other contexts. However, the
roles that citizens can play in contributing to more bio-
diverse agriculture (and more sustainable agriculture
in general) will probably apply to other contexts as
well (inside and outside Europe). We therefore rec-
ommend replication of this study in other contexts,
in order to further explore how citizens can be mobi-
lized in order to promote more biodiverse farming
practices.

5.3. Practical implications

We conclude that among the three groups of citizens
we surveyed, notably the intrinsic and aesthetic value

of agrobiodiversity are appreciated and that particu-
larly the provision of information about the intrinsic
value reinforces the appreciation of this value of agro-
biodiversity, as well as that of the aesthetic value. For
many respondents, emphasizing the instrumental
value of agrobiodiversity has a negative influence on
the appreciation of this value.

A lesson for information campaigns by the govern-
ment or by nature conservation NGOs is that empha-
sizing the instrumental value of agrobiodiversity
should be avoided, at least in campaigns that
address the target groups we surveyed. Emphasizing
the intrinsic value seems most effective. The same
applies for farmers who communicate about their con-
servation activities (whether these are voluntary or
subsidized; see Runhaar et al., 2018 for a study
among Dutch farmers) in order to be appreciated for
these activities and to legitimize them, and for food
processors and retailers who sell products based on
nature-friendly ways of farming.

We observe that among students knowledge pro-
vision about the value of agrobiodiversity influences
their appreciations, although not precisely how we
expected. Nevertheless, it overall enhances their
valuation of agrobiodiversity. Institutes for higher edu-
cation can contribute to enhanced valuation of biodi-
verse agriculture by incorporating the subject in
courses and curricula, by creating learning situations
in which students can develop capabilities to critically
think about agrobiodiversity, by offering room for on-
campus sustainable and biodiverse food initiatives
and by stimulating students to engage with NGOs
and local and regional food initiatives (Albareda-
Tiana, Vidal-Raméntol, & Fernández-Morilla, 2018;
Wals, Brody, Dillon, & Stevenson, 2014).

Human health benefits of nature are increasingly
brought to the fore as arguments in favour of invest-
ments in nature (Aerts, Honnay, & Van Nieuwenhuyse,
2018). Although this argument is particularly voiced
regarding urban nature, human health effects of
nature are also associated with rural, agricultural
areas (Stallman, 2011). Although health can be con-
sidered as an instrumental value in some sense, it is
different from the way we defined instrumental
values of agrobiodiversity in this paper (i.e. delivering
benefits for farmers’ operational management). Future
research could explore what forms of agrobiodiversity
deliver human health benefits and subsequently how
citizens appreciate this argument.

A final important implication of this study is that
apparently forms of agrobiodiversity with high
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scores on intrinsic and aesthetic values are more
appreciated than forms of agrobiodiversity with high
instrumental values, at least for the groups of citizens
we surveyed. This may have implications for conserva-
tion policies and initiatives – it seems their public
support can be enhanced if the focus is on forms of
agrobiodiversity that are highly appreciated by citi-
zens. Further research is needed to identify these
forms of agrobiodiversity but also what a shift in
focus would mean for attention paid to which forms
of agrobiodiversity. Already it seems that in conserva-
tion policy, voluntary conservation work, initiatives
from agrofood companies to enhance agrobiodiver-
sity, etc. some species are over-emphasized (in the
Netherlands, e.g. birds, mammals and butterflies).
Relying more on citizens’ appreciations of agrobiodi-
versity may reinforce this inequality.

6. Conclusions

Agrobiodiversity has been declining in many Euro-
pean agricultural landscapes, due to land abandon-
ment but primarily due to agricultural intensification.
Ecological research has yielded much insight into
the drivers of biodiversity loss as well as the develop-
ment of measures that contribute to nature conserva-
tion in agricultural landscapes. Social scientific
research on the human side of agrobiodiversity has
focused primarily on governance, i.e. instruments
and strategies that governments, NGOs and compa-
nies have implemented in order to motivate farmers
to implement conservation measures, and the effec-
tiveness of these instruments and strategies. Also
studies have been conducted on how farmers per-
ceive biodiversity loss and what motivates or hinders
them to actively contribute to restoration. Thus far
limited attention has been paid to the roles of citizens.
However, in their roles of consumers, volunteers and
voters they can play an important role in putting agro-
biodiversity restoration on pollical agendas, raise
awareness in the agrofood industry or contribute to
agrobiodiversity restoration in other ways.

This paper aims at filling this knowledge gap by
exploring how citizens value agrobiodiversity. Insight
into how citizens value agrobiodiversity and for what
reasons is important for retaining a political interest in
the subject, for the legitimacy of agri-environment
schemes and other public and private conservation
initiatives and for estimating citizens’ willingness to
contribute to agrobiodiversity conservation, personally
or by supporting (stricter) conservation regulations in

agricultural policies. It also is important for targeted
information provision in order to reinforce citizens’
appreciation of agrobiodiversity and for mobilizing
their support for and cooperation with conservation
efforts. The aim of this paper therefore was to explore
how information about different values of agrobiodi-
versity affects the values that citizens assign to agrobio-
diversity and the attitudes they hold towards policy
schemes and personal buying behaviour.

Based on a survey among students, environmental
professionals and people interested in nature conser-
vation in the Netherlands, we draw three main con-
clusions. First, information provision about the values
of agrobiodiversity does not influence attitudes but
does influence values assigned to agrobiodiversity
and the relative strength of these values, albeit not
always in the ways we expected. Second, information
about the intrinsic value of agrobiodiversity has the
most effects on assigned values. Emphasizing the
intrinsic value of agrobiodiversity therefore seems
more effective in information campaigns on this
subject, at least among the three groups of citizens
we surveyed. Third, among students, women and
people who do not associate themselves much with
the countryside (low ‘place identity’ and ‘place depen-
dence’), emphasizing the instrumental value of agro-
biodiversity has a counter-intuitive effect as it does
not influence the importance of this value but
instead reinforces the intrinsic value.
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