
Contents lists available at ScienceDirect

NJAS - Wageningen Journal of Life Sciences

journal homepage: www.elsevier.com/locate/njas

Research paper

What explains citizens’ valuations of and attitudes towards agricultural
biodiversity? Results of an exploratory survey of Dutch students

Hens Runhaara,b,⁎, Arjen Buijsa,d, Piety Runhaarc

a Forest and Nature Conservation Policy Group, Wageningen University and Research, P.O. Box 47, 6700 AA, Droevendaalsesteeg 3, Wageningen, the Netherlands
b Copernicus Institute of Sustainable Development, Utrecht University, P.O. Box 80,115, 3508TC, Princetonlaan 8a, Utrecht, the Netherlands
c Education and Competence Studies group, Wageningen University and Research, P.O. Box 47, 6700 AA, Hollandse weg 1, Wageningen, the Netherlands
dWageningen Environmental Research, P.O. Box 47, 6700 AA, Droevendaalsesteeg 3, Wageningen, the Netherlands

A R T I C L E I N F O

Keywords:
Nature conservation
Agriculture
Assigned values
Attitudes
The Netherlands

A B S T R A C T

Citizens’ valuation of agrobiodiversity is important for retaining political interest in the subject, for legitimising
agri-environment schemes and other conservation initiatives and for their own willingness to contribute to
agrobiodiversity conservation. Still little is known about whether and how citizens value agrobiodiversity, how
these valuations can be explained and what they imply for citizens’ preparedness to contribute to the en-
hancement of agrobiodiversity. We report on the findings of an exploratory survey aimed at uncovering the
above mechanisms among a specific subgroup of Dutch citizens: students. We conclude that (a) students ap-
preciate the intrinsic and aesthetic values of agrobiodiversity to some extent, but not its instrumental value; (b)
valuations correlate with students’ fundamental values; (c) students’ attitudes correlate strongly to how they
value agrobiodiversity. We recommend follow-up research among a more representative sample of Dutch citi-
zens, with the aims to further test the mechanisms, assess valuations of agrobiodiversity by Dutch citizens in
general and explore whether and how these valuations can be enhanced by the provision of information about
the intrinsic and aesthetic values of agrobiodiversity.

1. Introduction

Agriculture, the largest land use worldwide, is associated with ur-
gent ecological problems (Tanentzap et al., 2015; see World Bank,
2019). Conversion of forests and other natural habitats into farming
land, intensive farming styles but also land abandonment have con-
tributed to ongoing biodiversity loss (e.g. Tscharntke et al., 2005; Bos
et al., 2013; Sanderson et al., 2013; Tanentzap et al., 2015). Illustrative
is the continuous decline in farmland birds and pollinators and other
insects, in Europe and elsewhere (e.g. Ollerton et al., 2014; Hallmann
et al., 2017; Egli et al., 2018). The decline in biodiversity in agricultural
landscapes (i.e. species richness and abundance; hereafter: ‘agrobiodi-
versity’) particularly puts Sustainable Development Goal 15 (life on
land) at risk.

The decline in agrobiodiversity has attracted not only the interest
from researchers from the natural sciences (e.g. Ollerton et al., 2014)
but also from social scientists. Social scientific research focuses on the
actors involved, particularly on farmers and their perceptions of the
decline in agrobiodiversity and attitudes towards conservation. This
research has provided valuable insights into the motivations of farmers

to engage in conservation (Perry-Hill and Prokopy, 2014; Runhaar
et al., 2017, 2018), social enablers of nature conservation by farmers
(Roep et al., 2003; Pretty, 2008; Westerink et al., 2017) as well as a
deeper understanding of the barriers to conservation (Roesch-McNally
et al., 2017). The role of governments and other actors that aim to
promote nature conservation by farmers has been analysed in studies on
the effectiveness of agri-environment schemes (Runhaar et al., 2017)
and in studies about the politics of integrating agrobiodiversity objec-
tives into agricultural policies (e.g. Lowe et al., 2010). Thus far few
social scientific studies on citizens’ perceptions of and attitudes towards
agrobiodiversity have been conducted (Runhaar, 2017). Yet these per-
ceptions and attitudes matter for retaining political interest in the
subject, for support for continued public funding for agri-environment
schemes, for legitimising other public and private conservation in-
itiatives, for the legitimacy of the agricultural sector and for estimating
citizens’ own willingness to contribute to agrobiodiversity conserva-
tion, as voters, consumers, volunteers, activists etc. (Stilma et al., 2009;
Pascucci et al., 2016; Runhaar, 2017). In this paper we aim to get a
better insight into this subject by uncovering the mechanisms between
valuations of agrobiodiversity, underlying factors and the implications
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for the willingness of citizens to contribute to the enhancement of
agrobiodiversity.

Focusing on a specific category of citizens, namely students in the
Netherlands, this paper addresses the following research questions:

1 How do students value agrobiodiversity and what factors account
for these valuations?

2 What is the willingness of students to contribute to the enhancement
of agrobiodiversity, and how can this be explained?

Students are often used in research on environmental attitudes and
behaviour (e.g. Rikhardsson and Holm, 2008; Opdam et al., 2015; Paço
and Lavrador, 2017). Although students are not representative of Dutch
citizens in general, they do represent young citizens (Runhaar et al.,
2019) and relatively easy to access. They are not representative of
Dutch citizens in general, which is not problematic in view of the ex-
ploratory nature of our study but obviously does limit the gen-
eralisability of our findings in terms of how citizens value agrobiodi-
versity.

We build on and complement previous, related studies in three
ways. One, the broad interpretation of valuations of agrobiodiversity.
Some of the few other studies have focussed on very specific dimensions
of citizens’ valuations of agrobiodiversity, such as the economic va-
luation of ecosystem services in agricultural landscapes by Bernués
et al., 2014). In our study we include not only economic but also other
(e.g. intrinsic) values of agrobiodiversity, which allows for a compar-
ison of valuations. Two, we connect valuations to students’ (intended)
behaviours, such as their willingness to pay a bit more for food that has
been produced in a ‘nature-friendly’ way. And three, we explore ex-
planations for students’ valuations and attitudes. With this approach we
hope to provide a basis for follow-up research among a more re-
presentative group of (Dutch) citizens.

The remainder of the paper unfolds as follows. In section 2 we
outline the materials and methods employed. In section 3 we present
our results. A summary of our main conclusions and a reflection on the
methodology and the results is described in section 4.

2. Methods

2.1. Theoretical framework

Attitudes can be understood as dispositions towards a particular
object after evaluation (Ajzen, 2005). Literature on pro-environmental
behaviour includes several models for conceptualising attitudes and
their formation, including the value-belief-norm theory (Stern, 2000),
or the Theory of Planned Behaviour (Ajzen and Fishbein, 1980). Most of
these models are based on a ‘cognitive hierarchy’, suggesting that at-
titudes are informed by higher order cognitions, such as fundamental
values and value orientations (Fulton et al., 1996). The models have
been applied across different fields in environmental psychology,
especially related to pro-environmental behaviours (see Steg and Vlek,
2009 for an overview).

A specific body of literature has been developed on people’s atti-
tudes towards conservation related issues, such as biodiversity
(Johansson and Henningsson, 2011), agrobiodiversity (Junge et al.,
2009) or wildlife conservation attitudes. Variables that have been taken
into account include values, beliefs and personal norms (Johansson
et al., 2013), environmental knowledge (Kaltenborn et al., 2016), aes-
thetic appreciations of biodiversity (Qiu et al., 2013) and political and
cultural positions (Seippel et al., 2012).

More recently, Ives and Kendal, 2013 used a conceptual model
combining fundamental values and assigned values to understand at-
titudes towards peri-urban agricultural land. They argue that assigned
values mediate between fundamental values and attitudes and thus
need to be added to the ‘cognitive hierarchy’. Assigned values are the
values that individuals assign to e.g. natural places such as agricultural

landscapes and the services they provide, including the ethical con-
sideration towards protecting such landscapes (Lockwood, 1999). In
line with the cognitive hierarchy (Fulton et al., 1996), the relationship
between relatively stable fundamental values and the highly volatile
and context-dependent attitudes is not considered a direct relationship,
but one that is mediated by assigned values (Seymour et al., 2010).
These three variables form the core of our theoretical framework.

We distinguish between three types of assigned values related to
agrobiodiversity: intrinsic, aesthetic and instrumental values (Chan
et al., 2016; Brown, 1984; Raymond et al., 2009). Intrinsic values are
about the value of agrobiodiversity for its own sake, including the value
of biodiversity (Buijs, 2009). Aesthetic values relate to the assigned
aesthetic quality of agrobiodiversity and the landscapes in which it is
situated (Plieninger et al., 2013). Instrumental values relate to the value
of ‘functional’ agrobiodiversity, such as natural pest control, pollination
and other ecosystem services (Wratten et al., 2012).

Fundamental values are defined as trans-situational goals and prin-
ciples that guide human behaviour, which form the basis of pro-con-
servation attitudes (cf. Ives and Kendal, 2013; Stern and Dietz, 1994;
Steg and Vlek, 2009). Several typologies have been developed to
identify the range of fundamental values people may adhere to. One of
the most commonly used is the typology by Schwartz (1992). Based on
the two dimensions “openness to change versus conservatism” and
“self-enhancement versus self-transcendence”, Schwartz distinguishes
ten fundamental values, ranging from hedonism to conformity and from
security to self-direction (Schwartz (1992)). Previous studies suggest
that particularly universalism is related to pro-conservation behaviour
(Schultz and Zelezny, 1999; Manfredo et al., 2017). Universalism re-
lates to a general concern for the welfare of others in the society at
large. It also includes topics such as “unity with nature”, “social justice”
and “natural beauty” (Schwartz, 1992).

Attitudes are dispositions towards to a particular object after eva-
luation; in our case agrobiodiversity (Ajzen and Fishbein, 1980). Atti-
tudes can relate both to what people (potentially) do themselves (e.g.
support farmers who combine farming with nature conservation by
buying their food products) or to their (lack of) support for what others
do (e.g. public policies aimed at greening agriculture; Langers and
Goossen, 2014).

In addition to the above variables, Raymond et al. (2011) suggest
that socio-psychological models for understanding conservation-re-
levant attitudes and behaviour should also take into consideration
people’s emotional connections to places (see also Williams and Vaske,
2003). This concept of ‘place attachment’ is usually conceptualised as a
combination of ‘place identity’ - the symbolic importance of a place as a
repository for emotions and relationships that give meaning and pur-
pose to life - and ‘place dependence’ - “the importance of a place in
providing features and conditions that support specific goals or desired ac-
tivity”, such as recreation in the countryside (Williams and Vaske, 2003:
831).

Finally, a relevant variable is the environment in which respondents
had spent their youth (rural or in the city). We hypothesised that people
born in the countryside have stronger attachments to agricultural
landscapes and its biodiversity and recognise the instrumental values of
agrobiodiversity more than people born in cities, who are at a larger
distance from the countryside and probably have less affinity with
farmers. Fig. 1 summarises our conceptual model.

Fig. 1. Conceptual framework.
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2.2. Data collection method

The data collection was based on an online survey that was con-
ducted Fall 2017. We approached students from four universities and
one university of applied sciences. We targeted students from a wide
range of programmes, environmental and non-environmental, agri-
cultural and other, in order to include a wide variety of fundamental
values. We ended up with mix of students from different programmes
and different educational levels (with a majority of university students);
see Section 2.2.3. Invitations were sent to students via programme co-
ordinators, programme administrators and teachers, via emails, an-
nouncements on Electronic Learning Environments and in general
mailings.

2.2.1. Geographical delineation
Our research focuses on the Netherlands, where agrobiodiversity

has declined substantially and more than elsewhere in Europe (EEA,
2015). In the Netherlands a variety of public and private governance
arrangements for nature conservation in agricultural landscapes is
present (Runhaar et al., 2017). This allows analysing students’ attitudes
towards who they think is responsible for protecting and enhancing
agrobiodiversity.

2.2.2. Survey set-up
Assigned values (i.e. intrinsic, aesthetic and instrumental values of

agrobiodiversity) were measured on the basis of four items for each
value (see Supplementary material S1). Explorative factor analyses per
scale showed that all four items loaded on one single factor. However,
reliability analyses showed that one of the items of instrumental values
had to be removed in order to reach sufficient reliability. The reliability
of the scales for intrinsic and aesthetic values were good (Cronbach’s
alpha was α= .78 and .76, respectively) and moderate for the scale
used to measure instrumental values (α= .64).

Attitudes were measured by means of items concerning one’s own
behaviour (e.g. ‘I am prepared to pay a bit extra for food products that
have been produced in ways that respect nature’) and items related to
policy measures (e.g. ‘I think stricter preconditions should apply to
nature conservation by farmers in return for the income support they
receive’). The items were based as much as possible on existing scales.
Explorative factor analyses per scale showed that for each scale, the five
items loaded on one single factor. The reliability of the two scales were
also good (‘attitude-own behaviour’: α= .86; ‘attitude-policy’:
α= .88.). The score on the two subscales was calculated using the
mean for all items of the subscale. For more details see Supplementary
material S1.

Fundamental values were measured using the well-established
Schwartz scale, 1992 through presenting personal characteristics to
respondents and asking them to indicate on a 7 point scale the extent to
which they recognised themselves in the descriptions (varying from 1
= ‘doesn’t seem like me at all’ to 7 = ‘seems extremely like me’; see
supplementary material S1).

Place attachment (consisting of the subscales ‘place identity’ and
‘place dependence’; see Section 2) was operationalised using items used
by Williams and Vaske (2003). Again see Supplementary material S1.
Explorative factor analyses showed that both four items loaded on one
single factor. Reliability for both sub scales was good (place identity:
α= .93; place dependence: α= .85). The score on the two subscales
was calculated using the mean for all items of the subscale.

The environment in which respondents had spent their youth was
measured by means of three items (in urban (cities of over 100,000
inhabitants), peri-urban areas (towns of over 10,000 inhabitants) or in
rural areas (villages with less than 10.000 inhabitants)). For analysing
mediating effects of this variable, it recoded into urban or peri-urban
areas (1) and rural areas (2).

Because of our sample (students), the background variables of age
and educational level showed little variance. We also checked for

gender, which had no significant relationship with the most important
independent variables (place where people spend their youth and
fundamental values, except for security). Gender was therefore ex-
cluded from further analysis.

The survey was pilot pretested among 39 students of different
courses from Wageningen University and Research. Based on the out-
comes of reliability and factor analyses, some items were adjusted.

The eventual survey (online) was hosted by Qualtrics. Reminders
were sent after about 1 week. After about 6 weeks, all participants re-
ceived a short summary of the preliminary findings.

2.2.3. Response and representativeness
Through email, newsletters and announcements on Electronic

Learning Environments, approximately a bit over 4,000 Dutch students
from four different universities and one university of applied sciences
were invited to participate (see Supplementary material document S2).
In total, 342 students (248 from universities and 94 from a university of
applied sciences) participated in the survey, resulting in a relatively low
response rate of app. 9%. Although we targeted a wide variety of stu-
dents from a diversity of programmes (environmental and non-en-
vironmental), whether the responding students represent the same di-
versity is not known to us.

We did not aim for a representative sample of Dutch citizens in
general in view of the exploratory nature of our study (see
Introduction). We nevertheless compared our sample with the Dutch
population in general regarding some of the variables for which data
were available (see Supplementary material document S3), showing
how the student sample is different from the average Dutch citizen.

2.2.4. Analysis techniques
Correlation, multiple regression and ANOVA analyses were con-

ducted in order to examine how the study variables related to each
other. In the multiple regression analyses we used the stepwise proce-
dure, with Pin= .05 and Pout= .10. All analyses were done with SPSS
– version 22. In order to examine the mediating effects, we used the
procedure as proposed by Baron and Kenny (1986): if an effect of an
independent variable disappears (or diminishes) after the addition of
another variable in the next step, a (partly) mediating role of that
variable can be confirmed.

3. Results

3.1. Values assigned to agrobiodiversity and attitudes towards
agrobiodiversity

Table 1 shows students’ scores on the three assigned values and on
attitudes related to their own behaviour and to policies. Intrinsic values
of agrobiodiversity resonate most among students (average score 5.1
(the mean), meaning most students “agree a little bit” with statements
about this assigned value), followed by aesthetic values (average score
4.9). Instrumental values are commonly not appreciated much. See
Supplementary material document S4 for scores per item. When looking

Table 1
Students’ scores on assigned values and attitudes.

Mean Std. deviation Std. error Median

Intrinsic values 5.07 1.14 .061 5.25
Aesthetic values 4.88 1.15 .062 5.00
Instrumental values 3.61 1.24 .067 3.67
Attitude – own behaviour 4.40 1.64 .089 4.60
Attitude - policy 4.15 1.61 .087 4.20

Note: values were measured by means of items on an 7-point scale (1 = com-
pletely disagree; 2 = disagree; 3 = disagree a little bit; 4 = neither disagree
nor agree; 5 = agree a little bit; 6 = agree; 7 = completely agree (a “do not
know” category was also included).
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at the median instead of the mean, a similar picture arises (with slightly
higher valuations). Students do not have outspoken attitudes towards
agrobiodiversity conservation, either. They are willing to contribute to
conservation to some extent, but seem rather indifferent towards po-
licies aimed at promoting conservation by farmers by means of stricter
requirements. Again the median shows a similar picture as the mean.
Zooming in on the items by means of which we measured attitudes, a
remarkable finding is that students do indicate to be willing to pay
more for food that has been produced in ‘nature friendly’ ways (score
5.17 equalling “agree a little bit”). This is not completely consistent
with their willingness to buy organic products however (see Supple-
mentary material document S5).

3.2. Factors affecting attitudes

Respondents’ attitudes strongly and significantly relate to place
dependence and to assigned values (R2

Adj= .361). When we look at
respondents’ attitudes towards policy measures (see Table 2), we con-
clude that policy attitudes are best explained by assigned values. In-
trinsic and aesthetic values are positively related to attitudes. Although
intrinsic values have the strongest single correlation with attitudes
(model 1), aesthetic values have the strongest contribution to attitudes
in the final regression model (model 4). Contrary to our theoretical
framework, instrumental values relate negatively to attitudes on policy
measure. This negative relationship is found both with students who
grew up in the countryside as well as with students who grew up in the
city. In addition to assigned values, also place dependence significantly
relates to attitudes on policy measures, albeit in a negative manner. In
other words, students who appreciate the intrinsic or aesthetic value of
agrobiodiversity support policy measures that promote agrobiodiversity
significantly more than students who appreciate instrumental values of
agrobiodiversity and/or who value the countryside for leisure activities
(i.e. place dependence).

Looking at attitudes related to students’ own behaviour, we see a
very similar pattern, with an even higher explanatory power
(R2

Adj = .579). The only noticeable difference is that instrumental va-
lues do not contribute significantly to the understanding these of atti-
tudes (see Table 3).

3.3. Factors affecting assigned values and place attachment

We hypothesised that assigned values can be explained through
fundamental values, particularly the value of universalism. Multiple
regression analysis shows that all three assigned values strongly relate
to the value of universalism; intrinsic and aesthetic values positively,
while instrumental value relates negatively with universalism (see
Supplementary material S7-2). In addition, the value of security relates

positively to instrumental value, and the value of self-direction relates
positively to aesthetic value.

Place attachment in turn is related to the place where people were
born. Students who grew in rural areas show a higher place identity and
place dependence than students who grew up in peri-urban areas, who
in turn show a higher place identity and dependence than people who
grew up in urban areas. Tukey’s b shows that both place dependence
and place identity significant differ between each subset. See
Supplementary material S7-1.

As a final step, we tested whether assigned values and place at-
tachment indeed mediate between our independent variables and atti-
tudes. Mediational analyses using stepwise regression confirms that the
relationship between the independent variables and dependent vari-
ables (attitudes) are indeed mediated by assigned values and place at-
tachment: the influence of fundamental values on attitudes is mediated
by assigned values, and the influence of the place where people grew up
on attitudes is mediated by place attachment (most notable place de-
pendence). (See Supplementary Material S7-1 and S6-2 for detailed
analyses). Nevertheless, the direct relationship between the two in-
dependent variables and attitudes remains significant, although much
weaker than the explanatory power of assigned values and place at-
tachment on both types of attitudes. For example, the relationship be-
tween place where people grew up and attitudes towards policy di-
minishes from β=-.244 to β=-.144 when place dependence (β=-.220)
is added to the equation (Supplementary Material S7-1). This confirms
the hypothesis of our theoretical framework (Fig. 1) on the mediating
role of assigned values and place attachment in understanding students’
attitudes.

4. Discussion

4.1. Reflections on conceptual framework and results

With this study we aimed to uncover the mechanisms between va-
luations of agrobiodiversity and factors that affect these valuations, as
well as how these valuations, whether or not mediated by other factors,
influence people’s willingness to contribute to the enhancement of
agrobiodiversity, either actively or passively (e.g. by supporting po-
licies). Data provided by our student sample yielded some interesting
results, that are not representative of the Dutch population in general in
terms of how much citizens value agrobiodiversity. The data never-
theless provide some first insights into the above mechanisms that ex-
plain valuations and attitudes. We hypothesise that these mechanisms
are representative for other groups of Dutch citizens.

The importance of assigned values to understand attitudes towards
agrobiodiversity is clearly supported by the outcomes. The three types
of values of agrobiodiversity that we identified in this paper – intrinsic,

Table 2
Multiple regression with attitudes on policy measures as dependent variable and assigned values and place attachments as independent variables.

Variables Dimensions Regression models*

Model 1 Model 2 Model 3 Model 4
AdjR2= .288, F= 139,
df= 1, p< .001

AdjR2= .337, F=87.7, df= 2,
p< .001

AdjR2= .351, F=62.4, df= 3,
p< .001

AdjR2= .361, F=49., df= 4,
p< .001

R2Change=0.51,
Fchange= 26.1, df= 1, p< .001

R2Change=0.15,
Fchange= 8.11, df= 1, p< .01

R2Change=0.12,
Fchange= 6.62, df= 1, p< .05

Assigned values Intrinsic value B= .761, SE= .065,
β= .539

B= .511, SE= .079, β= .539 B= .303, SE= .107, β= .539 B= .243, SE= .109, β= .172

Instrumental
value

– B=-.371, SE= .073, B=-.374, SE= .072, B=-.306, SE= .076,
β=-.287 β=-.289 β=-.236

Aesthetic value – – B= .269, SE= .094, β= .192 B= .342, SE= .098, β= .243
Place attachment Place dependence – – – B=-.142, SE= .055,

β=-.129
Place identity – – – –

Note *: for each dependent variable (intrinsic value, instrumental value and aesthetic value), separate regression analyses were conducted (method stepwise). This
resulted in only one step (model 1) for intrinsic value and two steps (model 1 and model 2) for instrumental and aesthetic values.

H. Runhaar, et al. NJAS - Wageningen Journal of Life Sciences 89 (2019) 100303

4



aesthetic and instrumental – all correlate to attitudes. As theoretically
hypothesised, intrinsic and aesthetic values correlate strongly with at-
titudes towards policies that prescribe stricter conservation require-
ments to farmers. In addition, these assigned values mediate between
fundamental values and attitudes. However, instrumental values, de-
scribed as the functional benefits of agrobiodiversity for farmers and
agricultural productivity, correlate negatively to these attitudes
(Table 2). One possible explanation for this outcome contrary to our
theory is that it is in farmers’ own interest to employ ‘functional’
agrobiodiversity and that they thus do not need to be stimulated to take
care of such agrobiodiversity (either by public policies or by con-
sumers). The fundamental value of universalism correlates negatively
with instrumental values. Universalism refers to a general concern for
the welfare of others, including nature (see Section 2). Apparently an
anthropocentric approach to agrobiodiversity (i.e. instrumental) logi-
cally does not fit in this fundamental value.

In addition to assigned values, also place attachment correlates to
attitudes, although much weaker than the assigned values. Moreover
place attachment, and most notably place dependence had a negative
relationship with attitudes. Students who grew up in the countryside
feel more attached to the countryside and its farmers, and have lower
support for policies that require farmers to contribute to nature con-
servation. A possible explanation is that this finding is related to clo-
seness to farmers, but this requires further research.

4.2. Methodological limitations

There are several limitations to our study. First, because of the re-
latively low response rate, we cannot guarantee that our sample is re-
presentative of all Dutch students at institutes for higher education in
terms of valuations of agrobiodiversity. Students who are not interested
in agrobiodiversity are probably under-represented. We observe an
over-representation of students who grew up in rural areas; we imagine
these students are more interested in agrobiodiversity than students
who grew up in (peri)urban settings. Second, the cross-sectional data
did not allow us to draw firm conclusions regarding causal relation-
ships. The mechanisms that we explored and that were discussed above
therefore need further testing. Future studies could use measurements
over time to detect causes and effects. Third, whereas most scales we
used had a good reliability, the scale used for measuring instrumental
values had a moderate reliability. Future research should include other
items to measure this variable (e.g. insurance as an additional form of
instrumental biodiversity; Finger and Buchmann, 2015).

4.3. Practical implications

We conclude that among students who participated in our survey,
there is a low to modest appreciation of agrobiodiversity, a low to
modest support for stricter conservation requirements for farmers (e.g.

coupled with the income support from the EU Common Agricultural
Policy) and a low to modest willingness to contribute to the conserva-
tion of agrobiodiversity themselves, except for paying somewhat extra
for nature-friendly food. These findings are problematic in terms of
support for voluntary nature conservation by farmers and for public and
private policies that promote nature conservation.

Institutes for higher education can contribute to students’ awareness
of the need for more biodiverse agriculture by incorporating the subject
in courses and curricula. They can create learning situations in which
students can develop capabilities to think critically, ethically, and
creatively about environmental issues and make informed decisions
about how to cope with environmental problems (Wals et al., 2014).
The strong correlation between aesthetic values and intrinsic values and
attitudes suggests possibilities for attitude change towards increased
support for agrobiodiversity, not only for institutes for higher education
but also for governments and NGOs. Relating measures that farmers can
implement to these values, and showing the results on the aesthetic
quality and its contribution to biodiversity may increase students’
support for public and private policies that promote agrobiodiversity.
The aesthetic dimension of biodiversity, especially through flowers,
smells and sounds, is usually highly appreciated by people (Stilma
et al., 2009). This opens up opportunities for a strategy of “Show, don’t
tell”. A factor that was not taken into account however is the baseline
information that students have about agrobiodiversity and their
awareness of both the decline in agrobiodiversity and why this matters
(cf. Runhaar, 2017). Although a simple ‘knowledge deficit’ model is too
a simplistic view on people’s attitudes on biodiversity conservation
attitudes (Buijs et al., 2008), knowledge and understanding of biodi-
versity has been shown to influence people’ views and attitudes towards
biodiversity protection (Kaltenborn et al., 2016). Moreover, a recent
survey commissioned by WWF Netherlands showed that 91% of the
1,005 respondents did not know that food production globally is the
main cause of loss of biodiversity and that among young adults (18–24
years) 10% even stated not to know that our current food production
system harms biodiversity (WNF, 2018).

4.4. Conclusions

In this paper we addressed the following research questions:

1 How do students value agrobiodiversity and what factors account
for these valuations?

2 What is the willingness of students to contribute to the enhancement
of agrobiodiversity, and how can this be explained?

Regarding the first question, we found that students appreciate in-
trinsic and aesthetic values of agrobiodiversity to some extent.
Instrumental values generally are not considered important. All three
assigned values strongly relate to the value of universalism; intrinsic

Table 3
Multiple regression with attitudes towards students’ own behaviour as independent variable explained by assigned values and place attachments as dependent
variables.

Variables Dimensions Regression models*

Model 1 Model 2 Model 3
AdjR2= .526, F= 379, df= 1,
p< .001

AdjR2= .566, F= 223, df= 2, p< .001 AdjR2= .579, F= 157, df= 3, p< .001

R2Change= 0.42, Fchange=32.8, df= 1,
p< .001

R2Change= 0.14, Fchange= 11.6, df= 1,
p< .01

Assigned values Intrinsic value B=1.046, SE= .065, β= .726 B= .962, SE= .053, β= .668 B= .738, SE= .084, β=.512
Instrumental value – – –
Aesthetic value – – B= .275, SE= .081, β=.192

Place attachment Place dependence – B=-.240, SE= .042, β=-.212 B=-.280, SE= .043, β=–.248
Place identity – – –

Note *: for each dependent variable (intrinsic value, instrumental value and aesthetic value), separate regression analyses were conducted (method stepwise). This
resulted in only one step (model 1) for intrinsic value and two steps (model 1 and model 2) for instrumental and aesthetic values.
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and aesthetic values positively, while instrumental value relates nega-
tively with universalism (Table 2).

Regarding the second question, we found that students are willing
to contribute to agrobiodiversity conservation to some extent, but seem
rather indifferent towards policies aimed at promoting conservation by
farmers by means of stricter requirements. Students however do in-
dicate to be willing to pay more for food that has been produced in
‘nature friendly’ ways. Students’ attitudes strongly and significantly
relate to place attachment and assigned values. Policy attitudes are best
explained by assigned values. Intrinsic and aesthetic values are posi-
tively related to attitudes, instrumental values are negatively related to
attitudes. Students who appreciate the intrinsic or aesthetic value of
agrobiodiversity support policy measures that promote agrobiodiversity
significantly more than students who appreciate instrumental values of
agrobiodiversity. Looking at attitudes related to pro-nature behaviour,
we see a very similar pattern.

We recommend follow-up research among a more representative
sample of Dutch citizens, with the aim of both assessing valuations of
agrobiodiversity by Dutch citizens in general and whether and how
these valuations can be enhanced by the provision of information about
the intrinsic and aesthetic values of agrobiodiversity. In view of the
ongoing decline in agrobiodiversity, in the Netherlands and elsewhere,
it is important that awareness and a sense of urgency is created, not
only among farmers, representatives of the agri-food industry, gov-
ernments and NGOs, but particularly also among citizens, who at pre-
sent do not seem to be very actively involved in the societal debate
about agrobiodiversity.
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