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Introduction

Voluntary schemes are increasingly used in the governance of a
secure and safe supply of food. For many issues, such as the
veterinary and (phyto)sanitary safety, the governance is shifting
in the direction of a more neoliberal model of cost and responsibil-
ity sharing (e.g. Enticott et al., 2014; Maye et al., 2014). Economic
theory postulates that self-regulation may result in successful
interventions at lower public cost (e.g. Oude Lansink, 2011). The
ex-ante transaction costs of lobbying and legislation and ex-post
transaction costs of surveillance and enforcement are minimized
(Furubotn and Richter, 1998).

Regarding veterinary safety, governments worldwide agree on
controlling animal diseases listed by the World Organisation of
Animal Health (OIE) (OIE, 2014). In 2006, the Netherlands was
struck by an introduction of Bluetongue (BT), one of such
OIE-listed diseases. Given her international responsibilities, the
Dutch Ministry installed a package of disease prevention and con-
trol measures appropriate for BT (European Council, 2000, 2007). A
mass transnational vaccination scheme with a vaccine made avail-
able from Spring 2008 onwards, was needed to control the disease
(Sok et al., 2014; Velthuis et al., 2011).
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Most European member states opted for a mandatory vaccina-
tion scheme, whereas the Netherlands, amongst a few others,
opted for a voluntary approach. Two types of policy instruments
were deployed to stimulate voluntary participation by farmers. A
communicative intervention was implemented in which the Min-
istry as well as farmer organizations conveyed written or oral rec-
ommendations to motivate farmers intrinsically to vaccinate their
cattle. Subsidization of the vaccination costs as an extrinsic
motivator was another policy instrument put in place (Ministry
of Economic Affairs, 2008).

The vaccination scheme, together with the standard prevention
and control measures at EU level, was successful as the total
number of reported outbreaks in the EU dropped from 45,000 in
2008 to 1118 in 2009, to 176 in 2010, and finally to 39 in 2011
(IFAH, 2012). In the Netherlands, only 66 outbreaks were reported
in 2008 compared to more than 6500 in 2007 (Elbers et al., 2009).
Accordingly, the voluntary approach was sufficiently effective in
controlling the spread from an epidemiological viewpoint.
However, it must be noted that the average seroprevalence of anti-
bodies against the BT virus among dairy cattle was already 68%
before the vaccination scheme started (Ministry of Economic
Affairs, 2008) while it was estimated that approximately 80% of
livestock with protecting antibodies - required either by infection
or immunization — was probably needed to prevent between-herd
transmission (de Koeijer et al., 2011).
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Fig. 1. Framework based on the Reasoned Action Approach (RAA). The number of plusses indicate the relative importance of each construct on intention.

The epidemiological effectiveness of the voluntary approach
depends on the level of participation of farmers in the vaccination
scheme. The higher the level of participation, the more likely it
becomes that the necessary level of immunological protection is
reached that is required to disrupt the epidemic spread. As a conse-
quence, also the cost effectiveness (control of the spread of the
disease at the lowest costs possible) and the overall efficiency (costs
of the vaccination scheme in relation to the benefits) will depend on
the participation of farmers. For the past Dutch BT vaccination
scheme, the mean level of participation among cattle farmers in
2008 was estimated at 71% and at 57% in 2009 (Elbers et al., 2010).

An exploratory survey among farmers showed that motivation
to participate in a voluntary vaccination scheme against BT was
driven by economic objectives but also by social-psychological
objectives like animal welfare considerations and the perceived
need to make a contribution to the eradication campaign (Elbers
et al., 2010); these objectives relate to beliefs of farmers. Knowing
which beliefs of farmers drive their decision to participate in a vol-
untary vaccination scheme is important as it can help understand-
ing what kind of policy instruments most likely enhance the level
of participation and thereby improve the (cost-)effectiveness and
efficiency of voluntary vaccination strategies.

The main contribution of this paper is exploring farmers’ beliefs
on this subject, as to date they are not well-understood. This study
utilizes the Reasoned Action Approach (RAA, Fishbein and Ajzen,
2010). RAA decomposes beliefs into attitudinal, normative and
control beliefs. Results are used to evaluate the Netherlands’ past
BT vaccination strategy and to provide insights that can be used
to designing future voluntary vaccination strategies.

Framework

Fig. 1 presents the conceptual framework based on the
Reasoned Action Approach that is used in this paper for analyzing
farmers’ beliefs. The RAA predicts that a given behaviour (B) is
determined by the intention (I) to perform the behaviour. I, in turn,
is directly explained by four main psychological constructs:
attitude (A), the farmers’ positive or negative evaluation of per-
forming that behaviour; perceived norms (PN), the social pressures

famers perceive to perform that behaviour; and perceived
behavioural control (PBC), the perceived own capability to perform
that behaviour. Within PN, a distinction is made between injunc-
tive norms (Nj), the perceptions of what referents think one should
do; and descriptive norms (Np), the perceived behaviour of others
(farmers). All direct measures explaining I, in turn, are explained
by underlying beliefs, which are the indirect measures explaining I.

The abovementioned constructs can be measured either
directly or indirectly. Sok et al. (2015)" estimated them with direct
measures only. This was done for two reasons (Montafio and
Kasprzyk, 2008): (1) direct measures are usually more strongly asso-
ciated with intentions than indirect measures, and (2) the associa-
tions between direct measures and intentions indicate the relative
importance of the constructs in predicting a given behaviour.

Results revealed that the farmers’ intention to participate in a
reactive vaccination scheme against BT is mainly attitude-driven,
however, normative considerations (social pressures) also influ-
enced intention formation, with injunctive norms being more
important than descriptive norms (Sok et al.,, 2015). Given this
result, the relative importance of the constructs on I is indicated
in Fig. 1 by the number of plusses, with more plusses indicating
a greater importance. This implies that attitudinal and injunctive
normative beliefs outweigh the descriptive normative and control
beliefs (indirect measures).

The next section elaborates on how beliefs are identified and
elicited, and subsequently analyzed to find the drivers behind the
intention to participate in a voluntary hypothetical reactive
vaccination scheme against BT.

Materials and methods
Identification, elication and models for analyzing beliefs

The first step in applying the RAA is the identification and elic-
itation of farmers’ beliefs. For this step, semi-qualitative interviews
were held in May/June 2013 with 7 dairy farmers and 1 veterinar-
ian from different parts within the Netherlands. To obtain a set of

1 This paper is currently under revision and is part of the same research project. It is
based on the same questionnaire that has been used here.
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underlying beliefs for each construct, A, NI, ND and PBC, each
respondent was asked a number of questions. In order to obtain
the attitudinal beliefs underlying A, interviewees were asked to list
the (dis)advantages of performing the behaviour under study. In
case of injunctive normative beliefs underlying NI, interviewees
were asked to list the individuals or groups who would (dis)ap-
prove of their performing the behaviour under study. To obtain
descriptive normative beliefs underlying ND, interviewees were
asked to list the individuals or groups for which it was expected
that they will perform the behaviour under study. In case of control
beliefs underlying PBC, interviewees were asked to list factors or
circumstances that would make it more easy (difficult) and/or per-
suade (dissuade) him or her to perform the behaviour under study.
All responses from the 7 dairy farmers (and 1 veterinarian) were
listed and subsequently analyzed on the main recurring beliefs.

Since there are four main psychological constructs — A, NI, ND
and PBC - that can determine I, four different models were central
(see Fig. 1) for analyzing the main recurring beliefs identified. They
can be represented by the following equations:

A =f(byey), (1)

where A is the farmer’s positive or negative evaluation of perform-
ing that behaviour, b; the strength of the attitudinal belief about
attribute i (i=1,2,...,5) in statement j (j =1, 2) and e; the evalua-
tion of attribute i (i=1,2,...,5) in statement j (j=1, 2);

N; = f(inymy), 2)

where N; is farmers’ perception of what referents think they he or
she should do, in; the injunctive normative belief about referent k
(k=1,2,...,12) and m, the motivation to comply with referent k
(k=1,2,...,12);

Np = f(dniiy), (3)

where Np is the perceived behaviour of other farmers, dn; the
descriptive normative belief about referent [ (I=1,2,...,4) and i,
the identification with referent [ (I=1, 2, ..., 4);

PBC = f(Cmn Pyan), (4)

where PBC is the perceived personal capability to perform that
behaviour, cp, the belief of the presence of control factor m
(m=1,2,...,5) in statement n (n=1,2) and p,, the power of
control factorm (m=1,2,...,5) in statement n (n=1, 2).

In each equation, a multiplicative composite, such as b;,e;; or
inyim,, is the product of a belief with an outcome evaluation, with
a possible score ranging from —10 to 10. Originally, this idea of
measurement stems from the expectancy-value model, initially
applied to attitude measurement (Feather, 1959; Fishbein, 1963).

Questionnaire and sample

Table 1 presents the attitudinal belief statements that were
incorporated in the questionnaire. Each belief statement was pre-
ceded with the phrase: “Were Bluetongue to occur in my environ-
ment this year and | was to vaccinate”, and measured on a 5-point
unipolar? Likert type scale with endpoints from ‘Not likely’ to ‘Very
likely’. Each outcome evaluation (evaluation of attribute) statement
was preceded with the phrase: “Will the following motives be
important if you consider preventive vaccination of your herd if
Bluetongue were to occur in your environment this year?”, and mea-

2 Whether the measurement scale should be unipolar or bipolar was determined by
looking at the nature of the concept measured (e.g. Francis et al., 2004). For example,
the attitudinal belief about an attribute can be characterized as a probability, which is
a unidirectional concept, and thus a unipolar measurement scale is more appropriate,
while for an attribute evaluation a bipolar measurement scale is most realistic.

sured on a 5-point bipolar Likert type scale with endpoints from
‘Important’ to ‘Unimportant’.

For each injunctive referent considered in the questionnaire
(Table 2), the normative belief statement was formulated as:
“What is the opinion of <referent k> about preventive vaccination
of your herd if Bluetongue were to occur in your environment this
year?”, and was measured on a 5-point bipolar Likert type scale
with endpoints from ‘Strongly against’ to ‘Highly in favour’. Each
outcome evaluation (motivation to comply to referent k) statement
was formulated as: “Is the opinion of <referent k> important to you
when considering preventive vaccination of your herd if
Bluetongue were to occur in your environment this year?”, and
was measured on a 5-point unipolar Likert type scale with
endpoints from ‘Unimportant’ to ‘Very important’.

For each descriptive referent considered in the questionnaire
(Table 3), the normative belief statement was formulated as: ‘Is
<referent [> going to preventively vaccinate his or her herd if Blue-
tongue were to occur this year in the environment?’, and was mea-
sured on a 5-point bipolar Likert type scale with endpoints from
‘Definitely not’ to ‘Definitely’. Each outcome evaluation (identifica-
tion with referent /) statement was formulated as: “Is what <refer-
ent > is going to do if Bluetongue were to occur in the environment
this year important for your consideration to vaccine your herd
preventively?”, and was measured on a 5-point unipolar Likert
type scale with endpoints from ‘Unimportant’ to ‘Very important’.
In both the injunctive and descriptive normative section a ‘Not
applicable’ (NA) option was included.

Table 4 presents the description of the control belief statements
that were incorporated in the questionnaire. Each belief statement
was preceded with the phrase: “If a voluntary vaccination scheme
was to be announced when Bluetongue were to occur in my envi-
ronment this year”, and measured on a 5-point unipolar Likert type
scale with endpoints from ‘Unlikely’ to ‘Very likely’. Each outcome
evaluation (power of control factor) statement was preceded with
the phrase: “Will the following issues make it easier (persuade) or
more difficult (dissuade) for you to vaccinate your herd preven-
tively if Bluetongue were to occur in your environment this year?”,
and measured on a 5-point bipolar Likert type scale with endpoints
from ‘More difficult/dissuade’ to ‘Easier/persuade’.

A random sample of 1500 Dutch dairy farms was drawn from
the National Cattle Identification and Registration Database. Only
farms with a herd size of at least 40 dairy cows were selected, as
these are more likely to be professional dairy farmers rather than
hobby farmers. Hobby farmers were excluded because their vacci-
nation decisions, in the face of a threat of a Bluetongue infection,
involves different arguments that are more likely driven by
idealistic motives (Elbers et al., 2010).

The questionnaire was pre-tested with two dairy farmers to
check for flaws or problems with interpretation of questions. The
final, revised questionnaire, along with a pre-paid return envelope
and an accompanying letter, was sent out in the second week of
January 2014. Farmers were offered two possibilities to fill in the
questionnaire, i.e. using the paper copy, or an on-line survey. Each
respondent had a 10% chance of winning a gift coupon of € 25. After
4 weeks, a reminder was sent to all farmers in the sample. The final
response, the 415th, was returned around mid-March, resulting in
a response rate of almost 28%.

Statistical model

In a related empirical study using the RAA, structural equation
modelling (SEM) is applied (Sok et al., 2015). I, A, N, Np and PBC
are represented by a set of correlated effect indicators and
analyzed as latent variables, to investigate the presence of causal
relations as specified in the RAA. In this study, beliefs (multiplica-
tive composites) will be the causal indicators that have an impact
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Table 1
Description and some descriptive statistics of the attitudinal beliefs identified.
Attributes Ind. Attitudinal belief statement n corr” ocd M (SEw)
Were Bluetongue to occur in my environment this year and [ was to vaccinate. ..
1. Production distortions beqq .. will it have to cope with negative side effects and/or stress® 377 -0.17 0.33 1.15 (4.41)
beis .. will vaccination negatively influence the physical condition and 377 0.08° 2.12 (4.19)
performance of my herd*
2. Collect. disease bey, .. will it contribute to the eradication of Bluetongue in the Netherlands 378 0.39 0.76 2.20 (3.96)
eradication (at that moment)
bey, .. will further spreading of Bluetongue be inhibited (at that moment) 378 0.50 3.25(3.93)
3. Time and effort bes; .. will the amount of work involved with vaccination be little 379 -0.23 0.77 —2.06 (4.56)
bes; .. will the preparation and performance of the vaccination take a lot of time® 379 -0.21 —1.96 (4.26)
4. Risk insurance besq .. will the risk of getting economic damage from Bluetongue at my farm 378 0.59 0.32 4.69 (3.97)
be reduced
bey; .. will the costs of vaccination be in the right proportion to the economic 378 0.01¢ 1.87 (3.83)
risk from Bluetongue
5. Job satisfaction bes; ... will be insured that I can continue working with a healthy herd 379 0.55 0.66 4.52 (3.24)
bes; .. will possible harrowing disease cases in my herd be prevented 379 0.42 3.54 (3.73)
2 Those statements were negatively formulated and thus reversed.
b Each multiplicative composite was pair-wisely correlated with the average of the indicators representing the latent variable A.
¢ No significant correlation with A.
4 With Cronbach’s alpha (o) the internal consistency reliability was measured for each pair of multiplicative composites representing an attribute.
Table 2
Description and some descriptive statistics of the injunctive normative referents identified.
Referent Ind. n n excl. NA % NA? corr” M (SEym)
1. Veterinarian inm, 363 345 5.0 0.38 5.87 (3.45)
2. Study club members inm, 361 187 48.2 0.28 1.19 (2.64)
3. Exporter breeding cattle inms 364 186 48.9 0.16 3.08 (4.34)
4. Animal welfare organization/society inmy 364 255 299 0.36 2.51 (3.07)
5. Contact bank/accountant inms 365 244 33.2 0.41 1.52 (3.05)
6. Colleague dairy farmers inmg 361 317 12.2 033 2.37 (3.15)
7. Milk buyer inm; 364 322 11.5 030 4.14 (3.99)
8. Government representative inmg 363 239 34.2 0.21 1.39 (3.02)
9. Feed advisor inmg 364 305 16.2 034 2.69 (3.15)
10. Family and|or friends inmyo 365 282 22.7 039 1.53 (3.04)
11. Leaders/representatives inmy; 363 274 24.5 0.37 2.57 (3.03)
12. Fellow believers inmi, 367 170 53.7 0.28 0.56 (2.52)
2 Referents were included in the statistical analysis when less than 25% was a NA score.
b Each multiplicative composite was correlated with the average of the indicators representing the latent variable N;.
Table 3
Description and some descriptive statistics of the descriptive normative referents identified.
Referent Ind. n n excl. NA % NA? corr® M (SEm)
1. Leaders/representatives dniy 368 297 193 0.27 2.00 (2.68)
2. Study club members dni, 368 214 41.8 0.33 1.09 (2.28)
3. Colleague dairy farmers dnis 369 335 9.2 0.35 1.56 (2.75)
4, Dairy farmers in the media dniy 368 323 122 0.31 1.71 (2.52)
2 Referents were included in the statistical analysis when less than 25% was a NA score.
b Each multiplicative composite was correlated with the average of the indicators representing the latent variable N;.
on the associated determinants of intention. To be able to include y=An+e (5)
causal indicators, some form of formative instead of reflective
measurement is needed.’ A suitable approach that allows for both
n=TIx+( (6)

forms of measurement is the multiple indicators and multiple causes
(MIMIC) model (Joreskog and Goldberger, 1975), which is the SEM
equivalent for multiple regression.

Using MIMIC models, an index of multiplicative composites is
analyzed as a set of causal indicators explaining a latent variable
(Diamantopoulos and Winklhofer, 2001). The MIMIC model can
be formally described as follows:

3 For a background discussion on the distinction between effect and causal
indicators, between formative and reflective measurement models and selection
criteria, e.g. see Diamantopoulos and Winklhofer (2001), Jarvis et al. (2003) and Kline
(2011).

where in Eq. (5) y is a vector of effect indicators of latent variable 5
(e.g. A or NI), A4 a matrix of factor loadings and € a vector of mea-
surement error.”

In Eq. (6), x (e.g. be; or inmy) is a vector of causal indicators on 7,
I' a matrix of regression coefficients )’s of e.g. be; or inm; on its
associated #, and { a vector of error terms. It is furthermore
assumed that the ¢'s are uncorrelated with the {’s.

4 Justification how this part is established and how the latent variables 7 are
represented, can be found in Sok et al. (2015).
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Table 4
Description and some descriptive statistics of the control beliefs identified.
Control factors Ind. Control belief statement n corr® ot M (SEy)
If a voluntary vaccination program was to be announced when Bluetongue
were to occur in my environment this year ...
1. Communication P11 .. will I receive sufficient information about the purposes and necessity of 383 0.32 0.82 3.60 (3.87)
preventive vaccination
Cp12 ... will they give me a solid justification why preventive vaccination is required 382 0.37 4.03 (3.58)
2. Internal organization P21 .. will vaccination be easy to perform on my farm 382 0.27 0.02 3.81(3.91)
CP22 ... will a vaccination round be difficult to organize at my farm® 383 —0.09¢ 1.14 (4.70)
3. Compensation P31 .. will I have sufficient resources available to pay such an unforeseen expense 382 0.24 0.78 3.05 (3.94)
P32 ... will I not be able to cover the costs of preventive vaccination® 383 0.26 2.80 (4.28)
4. Effectiveness Py .. will it be clear to me how the available vaccine functions 383 0.24 0.73 3.10 (3.08)
CPa2 ... will the available vaccine do what it needs to do, and nothing else 380 0.38 3.72 (3.22)
5. External organization CPs1 ... will (government)organizations employ an efficient policy 383 0.28 0.04 2.28 (3.10)
CPs2 ... will the registering to join in the programme be laborious® 383 —0.06° 1.70 (4.16)

@ Those statements were negatively formulated and thus reversed.

b

¢ No significant correlation with PBC.

Data screening and preparation

An initial screening of the data on missing values was made: 25
observations (6%) were dropped because they had missing data on
all indicators of all direct measures for I, A, N, Np and PBC. Next, in
each model for the indirect measures, observations were dropped
when they had missing data on all belief indicators and/or all out-
come evaluations. This led to dropping 10 observations in the bje;
section, 23 in the in,m, section, 21 in the dn;i, section, and 5 in the
CmnPmn Section.

For each attribute i, multiplicative composites were averaged if
(1) both had a significant correlation with A and (2) showed a
high internal consistency reliability as measured by Cronbach’s
alpha (o).

The number of NA ticks in the injunctive and descriptive norma-
tive section for a particular referent is understood as an indication
of the importance of that referent in the sample for the behaviour
under study. The NA option was not included in the continuous
underlying distribution, as is often done by recoding NA ticks to
the middle tick of the Likert type scale. Instead, the number of
NA ticks were treated as a categorical and not continuous type of
missing data and in this way functioned as a selection criterion
to determine which referents to include in subsequent analyses.
Only those referents were included in the analysis who had less
than 25% NA ticks.

Since formative measurement is based on multiple regression,
multicollinearity can be an issue (Diamantopoulos and
Winklhofer, 2001). Kline (2011) indicates that a variance inflation
factor (VIF) of >10 is indicating that variables may be redundant.
The highest VIF was found in the linear regression of ‘Effectiveness’
on all other control factors, which was 3.14. It is concluded that
there is mild collinearity among the control factors but not up to
a level that is considered problematic. For the remaining determi-
nants of intention there was only negligible to weak collinearity.

Model assessment

Assuming that the (composite) scales reflect continuous under-
lying distributions, maximum likelihood (ML) estimation is used,
which is the default SEM estimation method.

Overall model fit of the MIMIC models is assessed first with the
default »? test statistic. The null hypothesis tested here is that the
sample covariance matrices equal the hypothesized covariance
matrices. This test only shows whether the model is consistent with
the data. Three commonly used approximate fit indexes were
used to test whether the model was also correctly specified: the
Steiger-Lind root mean square error of approximation (RMSEA)

Each multiplicative composite was pair-wisely correlated with the average of the indicators representing the latent variable PBC.

With Cronbach’s alpha (o) the internal consistency reliability was measured for each pair of multiplicative composites representing an attribute.

which is a parsimony-corrected index, the Bentler Comparative Fit
Index (CFI) which is an incremental fit index, and the Standardized
Root Mean Square Residual (SRMR) which is an absolute fit index, a
statistic related to the covariance residuals (Hair et al., 2010; Kline,
2011). Overall model fit was further examined by inspecting (1) the
matrix of standardized covariance residuals, which shows any diffi-
culties the model has with fitting covariances, and (2) the modifica-
tion indexes, which give suggestions for model improvement by
freeing any single relationship that is not currently estimated.

The MIMIC model with referents I causing ND failed some iden-
tification rules, specifically the t rule and the 2+ emitted path rule
(Bollen and Davis, 2009). Therefore, a global reflectively-measured
latent variable was included to overcome the identification prob-
lems and allowing overall model fit assessment (Diamantopoulos
et al., 2008). The intention construct, represented by three indica-
tors, was added to this model.

Once the overall model fit was assured, the impact of causal
indicators on the associated determinants of intention was studied
by looking at the direction and magnitude of the regression coeffi-
cients (y-parameters). Following the approach of Diamantopoulos
and Winklhofer (2001) in estimating the MIMIC model, non-
significant indicators that exceeded the 10% critical significance
level were removed one at a time in an iterative process, starting
with the indicators that had the lowest t-value.

Results
Measured beliefs

The causal indicators for each determinant of intention - A, NI, ND
and PBC - are presented in Tables 1-4 respectively. An indicator is a
multiplicative composite consisting of a belief statement with its
associated outcome evaluation statement. Descriptive statistics of
each indicator (ind.) are given in the tables, namely the number of
observations (n), correlation (corr) with the associated determinant
of intention and the mean (M) and standard error of the mean (SEy,).

In the model for A (Table 1), attributes are represented by the
average of two associated indicators. Some attributes were only
represented by one indicator, because of low internal consistency
(measured with oc) and weakly correlated statements (see Sec-
tion ‘Data screening and preparation’). This happened often in case
the statements were negatively formulated. A similar approach
was used for control factors in the model for PBC (Table 4).

In the models for NI and ND (Tables 2 and 3 respectively), two
columns were added with the number of observations excluding
NA scores (n excl. NA) and the ratio between the columns n and
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n excl. NA, expressed in a percentage (% excl. NA). This column was
generated to decide which referents to include (see Section ‘Data
screening and preparation’).

All correlations between the attributes, referents and control fac-
tors and their belonging constructs had the a priori expected sign, e.g.
the attribute ‘Time and effort’ is negatively correlated with A and the
control factor ‘Effectiveness’ is positively correlated with PBC.

Behavioural outcomes for attitude

Attitudinal beliefs identified from the semi-qualitative inter-
view sessions were grouped into five attributes. These were a
mix of instrumental (economic) and experiential (affective) attri-
butes. The attribute which obtained the highest mean rank score
was ‘Risk insurance’, to be insured against economic damage of
BT. Other attributes with mainly instrumental economic orienta-
tions in order of mean rank score were ‘Collective disease eradica-
tion’, the individual contribution to support controlling the spread
of BT; and ‘Time and effort’, the time and effort needed to prepare
and perform the vaccination.

The orientation between instrumental and experiential was less
clear-cut for ‘Production distortions’. On the one hand, this attri-
bute could be economically-oriented in terms of a loss of technical
performance and thereby efficiency losses. On the other hand it
could be experientially-oriented, as something farmers do not
want to be confronted with having cows in bad health after vacci-
nation against BT. The latter related to the experientially-oriented
attribute ‘Job satisfaction’, which was mean ranked second highest.
Most of the farmers interviewed indicated they did not want to be
emotionally confronted with cows seriously suffering from the
consequences of BT.

Normative referents for perceived norms

For the perceived norm construct, a distinction was made
between injunctive norms (N;) and descriptive norms (Np). A total
of 13 salient referents were identified from the interview sessions.
Three referents were both classified as injunctive as well as
descriptive norms. For example, a farmer (the respondent) has a
perception of what fellow dairy farmers think he or she should
do but at the same time takes into account the perceived behaviour
of these fellow dairy farmers.

Regarding respondents’ injunctive referents, six out of the twelve
selected referents had less than 25% NA ticks (underlined in Table 2).
The ‘Veterinarian’ was the most important referent with 5% NA ticks
and the highest mean rank score. In order of mean rank score, the
other referents selected were ‘Milk buyer’, ‘Fellow dairy farmers’,
‘Feed advisor’, 'Leaders/representatives’ and ‘Family and/or friends’.

Regarding respondents’ descriptive referents, three out of the
four selected referents had less than 25% NA ticks (underlined in
Table 3). ‘Colleague dairy farmers’, was the most important refer-
ent with about 9% NA ticks. The other referents selected were ‘Lea
ders/representatives’ and ‘Dairy farmers in the media’. All three
selected referents had fairly low comparable mean rank scores.

Control factors for perceived behavioural control

The control beliefs identified from the semi-qualitative inter-
view sessions were grouped into five control factors encompassing
four external and one internal. The external control factor which
obtained the highest mean rank score was ‘Communication’, i.e.
the provision of reliable information that can be trusted. Other
external control factors in order of mean rank score were
‘Effectiveness’, mainly the effectiveness of the vaccine (strategy);
‘Compensation’, not only to lower costs of vaccination but also as
a signal of seriousness; and ‘External organization’, particularly
the red tape. The internal control factor was ‘Internal organization’,
the easiness with which vaccination could be performed at the
farm, e.g. to lock up the cows by the feeding fence.

Table 5

Estimates of the various MIMIC models.
Cause Causal effect of y on... p

Na NNI YIND ):

Vbel -.105 .012
Vbe2 218 .000
Vbe3 —-.093 .027
Vbea 341 .000
Vbes 277 .000
Vinm1 .209 .001
Vinmé 174 .005
Yinm7 113 .075
Vinm10 222 .000
Vinm11 158 .014
Ydnit 176 .010
Vani3 .308 .000
Vdnia 179 .012
Yep1 239 .004
Vepa 210 .010
N 362 244 287 373
%2 20.52 17.37 23.57 5.60
df 16 10 11 1
p< .198 .067 .015 .018
RMSEA .028 .055 .063 111
SRMR .016 .025 .049 .008
CFI .996 982 .987 .988

MIMIC models

Fig. 2 illustrates the MIMIC model using the results for the attri-
butes be; causing A. Table 5 presents the overall model fit indexes
and the relative importance of the causal effects on the associated
determinant of intention.

Based on the guidelines for establishing (un)acceptable fit pro-
vided by Hair et al. (2010), the model with attributes be; causing A
had an excellent fit. The attributes together explained 54% of the
variance in A. The model with referents k causing NI had a good
fit; here the referents explained 36% of the variance in NI. Also,
the model with referents [ causing ND had a good fit as the refer-
ents selected explained 27% of the variance in ND. The overall
model fit indices evaluated a model in which a global
reflectively-measured latent variable was included for identifica-
tion purposes (see Section ‘Model assessment’).

The model with control factors cp,, causing PBC showed a good
fit, even though the RMSEA was only 0.111. However, the RMSEA
falsely indicates a poor fit since the df was only 1 (Kenny et al.,
2014). Poor fit can be diagnosed by specifying additional models
that include deleted parameters. With the non-significant control
factors included to increase the df, the model fit was as follows:
%?=7.13 with df=4, p<.129; RMSEA=.046; SRMR=.007;
CFI=0.991. In both model specifications, the control factors
explained 18% of the variance in PBC.

Results reported no influential standardized covariance residu-
als. A few weak influential modification indices were reported sug-
gesting omitted paths between a cause and one particular
reflective indicator. For example, in the model with referents k
causing NI, there were two suggested omitted paths from the ref-
erents ‘Veterinarian’ and ‘Leaders/representatives’ to a particular
reflective indicator of NI that was formulated as: [...] people in
the industry whose opinions I value [...]. Therefore, the suggested
omitted paths can be theoretically explained as both referents are
people from the industry. However, there is no further justification
for the inclusion of these paths. The causal effect is estimated via
paths from both referents to the latent construct NI.

Focussing on the relative importance of the causal effects on the
associated determinant of intention, all parameters that were
statistically significant had the expected sign (see Table 5).
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Fig. 2. An illustration of the MIMIC model with attributes be; causing A.

Regarding the model with attributes be; causing A, ‘Risk insur-
ance’ obtained the highest y-parameter, followed by ‘Job satisfac-
tion’ and ‘Collective disease eradication’. Although significant at
the 5% critical level, the negative coefficients of ‘Production distor-
tions’ and ‘Time and effort’ were low. Thus, the most influential atti-
tudinal belief underlying the evaluation to perform preventive
vaccination against BT was to be insured against the economic
damage of the disease. Yet another influential underlying attitudi-
nal belief was the ‘psychological insurance’ against the chance of
facing harrowing disease cases and to be emotionally confronted
with cows seriously suffering from the consequences of BT. The
third in the order of influential beliefs was that with preventive vac-
cination a contribution is made to the eradication of the disease.

Regarding the model with referents k causing Ny, ‘Family and/or
friends’ obtained the highest y-parameter, immediately followed
by ‘Veterinarian'. The third in order of influential injunctive refer-
ents was ‘Colleague dairy farmers’. Thus, the most influential refer-
ents underlying the respondents’ perceived injunctive norms are
relatives and the veterinarian. It should be noted here that
although almost equal in relative importance, the ‘Veterinarian’
was the most important and highest mean ranked referent com-
pared to the other injunctive referents.” Regarding the model with
referents [ causing Np, ‘Colleague dairy farmers’ obtained the highest
y-parameter, followed by ‘Leaders/representatives’ and ‘Dairy farm-
ers in the media’. Thus, the most influential referent underlying the
respondents’ perceived descriptive norms are ‘Fellow dairy farmers’.

Regarding the model with control factors cp,, causing PBC,
‘Communication’ obtained the highest y-parameter, immediately
followed by ‘Effectiveness’, both external control factors. Thus,
the most influential control belief underlying the respondents’ per-
ceived own capability to perform the behaviour had to do with the
communication of the responsible institutions to the farmers
related to the justification and the necessity of preventive vaccina-
tion. Yet another influential underlying control belief related to the
effectiveness of the vaccine (strategy).

Discussion

According to Fishbein and Ajzen (1975, 2010), beliefs are sub-
jective probabilities, and they can be established in three different

5 Different model specifications were run to check the robustness of the
coefficients. A model specification with inm; and inm; in the index gave the
following coefficients: yinm1 =.320 and Yinm10 = .304 with n = 274. A model specifica-
tion with only inm; gave the following coefficient: yim1 = .412 with n = 343. A model
specification with only inm;o gave the following coefficient: yinm10=.434 with
n=280. From the different model specifications it can be concluded that the two
referents stay equally important.

ways: via (1) descriptive belief formation, which results from
direct observation; (2) informational belief formation, which
results from accepting information from some outside source; or
(3) inferential belief formation, which results from a process of
inference from some other belief.

Attitudinal beliefs about attributes can be classified into instru-
mental (economic) and experiential (affective) aspects of attitude
(Fishbein and Ajzen, 2010). Thus, for the influential attitudinal
beliefs found in this study, ‘Risk insurance’ and ‘Collective disease
eradication’ are instrumental and ‘Job satisfaction’ is experiential
in nature. Especially for the instrumental attributes, a more favour-
able attitude can be stimulated through information belief forma-
tion, a careful use of the communication intervention as a policy
instrument to demonstrate the exposure to the potential risks of
no vaccination at the farm but also country-wide. The significance
of communication is confirmed as it was one of the influential
external control factors (‘Communication’). As this information
needs to be ‘accepted from an outside source’, the selected risk
communication channels through which information is sent mat-
ter. As Garforth et al. (2004: p. 28) observed: ‘local and personal
contacts generally have more influence on farmers’ intentions than
more distant and impersonal sources’.

Trust and credibility determine the success in changing attitu-
dinal beliefs in risk communication. Information is more likely
accepted if there is a credible communicator, a high level of
‘similarity’ between the audience and communicator and both
the message and communicator must be perceived as trustworthy
(Petty and Cacioppo, 1996). Trust and credibility are also crucial in
the case of BT vaccination, particularly if farmers might have lost
confidence in a publicly organized vaccination programme due to
a contaminated vaccine offered in the past (Barkema et al., 2001;
Elbers et al.,, 2010). The latter might provide an explanation of
why the external control factor ‘Effectiveness’ is influential. Hence,
all of the above justifies why in 2008 not only the Ministry itself
but also farmer organizations recommended vaccination and
farmer meetings were used to communicate.

Another policy instrument used in 2008 was subsidization of
the costs of vaccination. From economic theory, it can be argued
that when the probability of infection is high and expected eco-
nomic consequences are large, vaccination provides a similar pro-
tection as insurance against the risk of infection. Farmers who
perceive a high probability of infection without vaccination and
expect large economic consequences of infection without vaccina-
tion will have a strong incentive to vaccinate. This was most likely
the case in 2006 and 2007 for farmers in the southern and central
part of the Netherlands, who experienced the negative effects of
infection on their livestock (Schaik et al., 2008). In these circum-
stances, subsidization of vaccination might only have had a small
effect on the motivation of a farmer to participate in a vaccination
campaign (Sok et al., 2014). On the other hand, farmers in the
northern part of the Netherlands might have perceived the risk
of infection to be rather low in 2008, although in this area the lar-
gest proportion of susceptible animals was present. The 2008 vac-
cination plan indicated that ‘special attention needs to be given to
areas for which it is known that the Bluetongue seroprevalence is
relatively low’ (Ministry of Economic Affairs, 2008: p. 6). Hence,
subsidization was used to provide an economic incentive to
farmers in low prevalence areas to vaccinate. Moreover, providing
subsidies (as opposed to fines) might also have served as an indi-
cator of the seriousness with which the government was taking
her responsibility, and therefore could well have been a comple-
ment to the communicative intervention that aims at motivating
farmers intrinsically.

Akey assumption in RAA is that beliefs do not have to be rational,
nor have to be instinctive or stable over time. They are formed in
daily encounters in the real world (Fishbein and Ajzen, 2010). The
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only assumption made in the RAA is that one’s behaviour follows
reasonably from beliefs. Therefore, it is very likely that the direct
or indirect experiences with the consequences of the BT epidemic
of 2006-2009 are captured within attitudinal beliefs through
descriptive and/or inferential belief formation. In other words,
farmers might have been basing their responses on their direct
and indirect experiences with BT when filling in the questionnaire.
Diverging BT experiences from the past could have led to a different
set of influential attitudinal beliefs for different groups. Farmers in
the southern part might have been more concerned with ‘Produc-
tion distortions’ than farmers in the northern part of the Nether-
lands, because the BT prevalence was the highest in the southern
part, where the outbreak started, and decreased towards the north
(Elbers et al., 2008; Schaik et al., 2008). Furthermore, Elbers et al.
(2010) reported that the probability of BT vaccine uptake in 2009
increased if farmers had experienced BT in the preceding years. This
is in line with the assertion of RAA that beliefs are not necessarily
rational. From a rational point of view, vaccination is less profitable
if the herd has become immune through natural infection. Thus,
some farmers might base, for a major part, their vaccination deci-
sions on direct and indirect experiences with animal diseases no
matter whether that decision is rational or not. Personal character-
istics, such as the individuals’ goals, values or conscientiousness can
address these decisions (Austin et al., 2001; Willock et al., 1999). It
can provide explanations why attitudinal beliefs are not always
instrumental but can also be experientially-oriented, like the case
of ‘Job satisfaction’ is showing (Gasson, 1973). Such contextual
and personal factors can be used to address heterogeneity in beliefs
among farmers.

The most influential normative beliefs found in this study were
‘Family and friends’ and ‘Veterinarian’, followed by ‘Colleague dairy
farmers’. The way these beliefs are formed is not exclusive, in fact,
all three different ways of belief formation may be true. The multi-
plicative composite of ‘Family and friends’ (see Appendix A) con-
sisted of a low belief score (0.44) and a moderate outcome
evaluation score (2.80). Thus, the influence of relatives is not so
much determined by a strong opinion relatives hold in favour of
the behaviour under study, rather the normative influence itself is
more important. This likely relates to the fact that Dutch dairy
farms usually are family businesses; factors such as the case of mul-
tiple decision-makers, the stage in the family cycle and the depen-
dence of family income from farm operations are taken into account
in the decision-making process (Burton, 2006; Gasson et al., 1988).

The multiplicative composite of ‘Veterinarian’ (see Appendix A)
consisted of a highly positive belief score (1.41) and a high
outcome evaluation score (4.01). Thus, most farmers perceive the
veterinarian’s opinion to be in favour of vaccination while this nor-
mative belief is also important. This finding is in line with previous
research showing that the veterinarian is being perceived as a
highly trusted and influential referent in herd health management
(e.g. Derks et al., 2013; Ellis-Iversen et al., 2010; Fisher, 2013;
Kristensen and Jakobsen, 2011; Lam et al., 2011). This suggests that
for future BT alike vaccination strategies, the social interactions
between veterinarians and farmers might be an appropriate
communication channel to use.

‘Fellow dairy farmers’ was the third in order of important
injunctive normative beliefs, while being the most important
descriptive normative belief. In both cases, the belief score was
barely positive (0.60 and 0.42 respectively) and the outcome eval-
uation score moderate (3.30 and 2.96 respectively) (see Appendix
A). The low scores might indicate that farmers had difficulties with
forming a belief about (estimating a probability) and evaluating
the outcome of normative influences from fellow dairy farmers
for a hypothetical reactive vaccination scheme. Nevertheless, the
fact that fellow dairy farmers are an influential referent in both
type of norms suggests that social interactions among farmers

about vaccination decisions exist. In case these social interactions
are confidence-based, the belief can be formed through either
descriptive (direct observation) or informational belief formation
(accepting information). If there is more distance, the belief can
be formed through inferential belief formation. Farmers may base
their inferences on prior descriptive beliefs, such as beliefs con-
cerning a colleague dairy farmer’s personality or his or her farming
style.

The preceding illustrates the complexity of understanding
collective voluntary vaccination. Eradication programmes have
characteristics of collectively produced goods (Oude Lansink,
2011), i.e. the success of eradication programmes depends on the
success of collective action, while for an economic rational decision
maker, the positive externality of a reduced likelihood of infection
for colleague farmers is not an incentive to vaccinate (Rat-Aspert
and Fourichon, 2010; Sok et al., 2014). This view, where each indi-
vidual farmer is expected to behave autonomously and self-
interested, might be an “undersocialized” view (Granovetter,
1985); collective voluntary behaviour is also likely driven by social
interactions within a community or network of farmers. In the lat-
ter, behavioural ‘rules’ that influence the collective outcome are e.g.
norms of reciprocity, reputation, group identity, solidarity and
trust, which are all elements of (informal) social capital (see e.g.
Burton et al., 2008; Mathijs, 2003; Sutherland and Burton, 2011).

Peer group pressure is also indicated to be a policy instrument
that can externally motivate voluntary behaviour (Van Woerkum,
1990). As this research has shown that social interaction among
farmers exist, future research is needed to study more deeply the
underlying mechanisms of social interactions that influence farm-
ers’ decision-making with regard to private and public interests of
controlling future BT alike disease epidemics.

Conclusions

In the 2008 vaccination strategy against Bluetongue, the policy
instruments used largely fitted in with the influential beliefs of
dairy farmers that drove the intention to participate in a voluntary
vaccination scheme.

The analysis of the beliefs shows that for a communication
intervention, the communication channels used need to be credi-
ble and trusted by farmers. As farmers seem to already have intrin-
sic motivations to vaccinate, subsidization can complement a
communication intervention to stress the seriousness with which
the government takes her responsibility.

Given that social interactions among farmers about vaccination
decisions exist, social interaction mechanisms, such as peer group
pressure, might take the role of a ‘catalyst’ among the mix of policy
instruments used in voluntary vaccination strategies.
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Rank scores and some descriptive statistics of the attitudinal beliefs (b;) and outcome evaluations (ej;).

Not likely > Very likely

Of no importance < > Of importance

Ind. 1 2 3 4 5 Obs. Mean (SEy) Ind. -2 -1 0 1 2 Obs. Mean (SEy)
b1s 26 83 111 95 63 378 3.22(1.17) e 34 53 70 139 83 379 49 (1.23)
b1 20 60 125 108 66 379 3.37 (1.10) 273 18 38 76 154 92 378 .70 (1.09)
by 40 67 82 139 51 379 3.25(1.20) €1 29 43 85 157 65 379 49 (1.13)
by 25 25 80 174 75 379 3.66 (1.07) 293 18 28 79 167 87 379 73 (1.04)
b3, 17 55 100 137 70 379 3.50 (1.09) es31 89 101 96 65 29 380 —41(1.23)
b3, 33 60 111 122 53 379 3.27 (1.15) (293 88 95 106 66 25 380 —.41 (1.20)
bs 14 26 63 169 107 379 3.87 (1.02) €41 12 11 50 164 142 379 1.09 (.95)
bs> 40 64 152 93 30 379 3.02 (1.07) %3 24 34 87 132 102 379 .67 (1.15)
bsq 41 50 109 138 41 379 3.23 (1.15) esq 7 3 49 140 181 380 1.28 (.85)
bsy 31 37 110 145 57 380 342 (1.11) es2 11 15 85 153 115 379 91 (.97)
Table 7

Rank scores and some descriptive statistics of the attitudinal beliefs (in,) and outcome evaluations (m).

Much against < > Much in favour

Not important > Very important

Ind. -2 -1 0 1 2 Obs. % Obs. NA Mean (SEy) Ind. 1 2 3 4 5 Obs. % Obs. NA Mean (SEy)
iny 1 0 41 117 188 364 4.7 1.41(.72) m 15 14 52 153 128 366 1.1 4.01 (1.01)
iny 3 13 106 56 16 363 46.6 .36 (.79) my 50 41 75 36 9 362 41.7 2.59 (1.15)
in3 14 11 52 34 82 364 47.0 .82 (1.25) ms 65 23 70 37 39 366 36.1 2.84 (1.42)
ing 10 10 75 83 89 363 25.6 .87 (1.04) my 97 63 86 38 19 366 17.2 2.40 (1.23)
ins 11 5 115 70 47 364 319 .55 (.97) ms 104 55 88 37 17 366 17.8 2.36 (1.23)
ing 4 12 138 129 43 362 9.9 .60 (.81) me 40 33 104 116 49 365 6.3 3.30(1.18)
in; 2 7 95 96 128 365 10.1 1.04 (.91) m, 33 23 72 98 118 366 6.0 3.71 (1.27)
ing 11 12 113 52 60 362 315 .56 (1.05) mg 97 53 88 39 21 365 18.4 2.44 (1.26)
ing 3 6 117 131 56 365 14.2 74 (.81) Mg 51 33 109 111 33 365 7.7 3.12 (1.19)
inqo 9 13 153 77 42 367 199 .44 (.90) myo 73 40 120 64 29 365 10.7 2.80 (1.24)
ing 8 12 79 104 83 364 214 .85 (.98) My 79 53 96 58 22 364 15.4 2.65 (1.25)
ing, 16 14 94 38 14 367 52.0 .11 (.98) M2 109 25 65 11 8 367 40.6 2.01 (1.16)
Table 8

Rank scores and some descriptive statistics of the attitudinal beliefs (dn;) and outcome evaluations (i;).

Definitely will not < > Definitely will

Not important > Very important

Ind. -2 -1 0 1 2 Obs. % Obs. NA Mean (SEy) Ind. 1 2 3 4 5 Obs. % Obs. NA Mean (SEy)

dny 5 5 120 102 69 368 18.2 .75 (.88) i 114 66 81 59 13 369 9.8 2.37 (1.23)

dn, 6 9 132 60 15 368 39.7 31 (.77) ip 80 35 72 45 6 368 35.3 2.42 (1.20)

dns 5 20 165 124 23 369 8.7 42 (.77) i3 74 40 93 111 32 369 5.1 2.96 (1.28)

dny 2 13 143 131 36 368 11.7 .57 (.76) ig 99 66 110 55 13 369 9.8 2.47 (1.17)
Table 9

Rank scores and some descriptive statistics of the attitudinal beliefs (c;,,) and outcome evaluations (ppmn)-

Not likely > Very likely

Harder/dissuading < > Easier/persuading

Ind. 1 2 3 4 5 Obs. Mean (SEy) Ind. -2 -1 0 1 2 Obs. Mean (SEy)
C11 9 25 68 192 90 384 3.86 (.93) P11 12 8 94 170 100 384 .88 (.93)
Ci2 15 35 109 167 58 384 3.57 (.98) P12 12 6 66 168 131 383 1.04 (.93)
C21 7 17 60 183 117 384 4.01 (.90) 225 9 12 90 175 97 383 .89 (.90)
€22 8 19 65 134 159 385 4.08 (.98) D22 28 41 160 103 51 383 .28 (1.06)
C31 20 27 99 129 108 383 3.73 (1.10) P31 15 17 112 155 85 384 72 (.98)
C32 17 16 99 101 150 383 3.92 (1.10) P32 17 17 115 152 84 385 .70 (1.00)
Ca1 40 71 117 108 49 385 3.14(1.17) Pm 11 9 76 193 94 383 .91 (.90)
Cq2 25 52 152 114 38 381 3.23 (1.02) Paz 8 6 71 157 142 384 1.09 (.89)
Cs1 56 84 128 86 29 383 2.86 (1.15) Ps1 20 16 106 161 82 385 .70 (1.02)
Cs2 17 26 112 117 113 385 3.74 (1.09) Ds2 18 36 148 117 64 383 45 (1.03)
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