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The current study investigated thedeterminants of consumers' intention to purchasemeat frommobile slaughter
units (MSU). The theory of planned behavior (TPB) and the value belief norm theory (VBN)were used as concep-
tual lenses to guide this investigation. We conducted a survey among 329 respondents in the Netherlands who
buy meat for themselves and/or for others. The results indicated that (1) TPB and VBN explain a high proportion
of the variance in consumers' intention to buy MSU meat, and that (2) an extended TPB that includes peoples'
attitude, personal norm, subjective norm, and perceived behavioral control turned out to be the best model to
predict willingness to buy MSU meat. Further implications for future research and practice are discussed.
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1. Introduction

In 2013, N568million production animalswere slaughtered formeat
in the Netherlands – i.e., 1.5 million animals per day (CBS, 2014) – and
these animals were transported from farm to slaughterhouses. Road
transport is a very common practice worldwide, but in recent years
the public has become more concerned about the welfare of animals
during transportation (e.g., Knowles &Warriss, 2007). Transport is gen-
erally stressful for animals: it contributes significantly to a reduction in
animal welfare and has the potential to result in a loss of production
(Appleby, Cussen, Garcés, Lambert, & Turner, 2008; Chambers,
Grandin, Heinz, & Srisuvan, 2001; Knowles, Warriss, & Vogel, 2014;
Lambooij, Pluister-Jansen, Graven, Bemelman, & Hoste, 2011;
Schwartzkopf-Genswein et al., 2012). In a study of Vimiso and
Muchenje (2013) it was found that the method and duration of animal
transport had a negative effect on colour, pH and bruising. The lowest
percentage of bruises was found in animals that were received on
hoof from the farm to the slaughter facility. The major stressors for pro-
duction animals during transport are the loading and unloading proce-
dures, inadequate micro-climate, and the duration of the transport
(Hartung & Springorum, 2009). Given the growing concern among con-
sumers regarding animal welfare in general (European Commission,

2016), and transportation of animals in particular (Gavinelli, Ferrara, &
Simonin, 2008; Knowles et al., 2014), this investigation studies con-
sumers' willingness to pay for meat from animals slaughtered on the
farm itself.

Reduction in animal transport for slaughter can be achieved by
building slaughterhouses near farms or by using mobile slaughter
units (MSUs). An MSU is a mobile animal-slaughtering facility that can
be moved between locations (Carlsson, Frykblom, & Lagerkvist, 2007;
Lambooij et al., 2011). Reasons for using MSUs could include the in-
creased quality of meat, the reduced stress level for the animals, and
the decreased risk of injuries and fractures (Eriksen et al., 2013;
Carlsson et al., 2007; Lambooij et al., 2011). MSUs are not yet widely
used, but it could be presumed that it offers a way to improve animal
welfare as well as to foster the development of regional food chains
(Johnson, Marti, & Gwin, 2012). In the Netherlands, so far MSUs are
not used and MSU meat is therefore unavailable, but the issues raised
could focus possible concerns around animal welfare and meat quality.

MSU adoption depends on a wide range of parties in the meat pro-
duction chain, such as farmers, supermarkets, butchers, and, important-
ly, consumers –who in the end pay for the product. If consumers do not
buyMSUmeat –which should be properly labeled and certified as such
so that it can be recognized –when it is available on the market, for in-
stance because of higher costs compared to conventional meat, pro-
ducers cannot sell their meat and investments in MSUs will not be
viable. In a previous study, consumers' willingness to pay for mobile
slaughtered cattle, pigs, and chickenswas investigated for Swedish con-
sumers, and results indicated these consumerswerewilling to paymore
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for meat frommobile slaughtered cattle and pigs (Carlsson et al., 2007).
In that research, the researchers focused on consumers' willingness to
pay and preferences for non-market food product quality attributes,
but they did not investigate the psychological determinants of con-
sumers' buying behavior regarding MSU meat (Carlsson et al., 2007;
Liljenstolpe, 2008). Elucidation of these psychological determinants
could be very helpful for producers who are planning to sell MSU
meat, because it would enable them to anticipate these determinants
in their marketing strategy.

If people cannot refer to their habits and past behavior, their future
behavior is guided by intention (Danner, Aarts, & De Vries, 2008). This
would also be the case for buying MSU meat, because MSU meat is not
yet available on the market in most countries, including the Nether-
lands. Two theoretical models are used to investigate themain determi-
nants of consumers' intention to buy MSU meat: the theory of planned
behavior (TPB) (Ajzen, 1991) and the value belief norm theory (VBN)
(Stern, Dietz, Guagnano, & Kalof, 1999). Combined, these two models
form the conceptual lens through which we look at consumer decision
making regarding MSU meat.

1.1. Theory of planned behavior

According to TPB, people's intention to perform a particular behavior
is driven by their attitude, subjective norm, and perceived behavioral
control (Ajzen, 1991, 2006). For the current study, this would imply
that consumers who have a positive attitude toward buying MSU
meat, who perceive support from their surroundings (subjective
norm), and who believe in their own ability to buy MSU meat (per-
ceived behavioral control) should have a stronger intention to buy
MSU meat (Klöckner, 2013; López-Mosquera & Sánchez, 2012).

The theory of planned behavior is applied in a wide range of con-
texts, such as predicting organic food consumption (Aertsens,
Verbeke, Mondelears, & Van Huylenbroeck, 2009). These studies indi-
cate that TPB can be used successfully in predicting food consumption
behavior. Meta-analyses suggest that the theory can predict 39 to 42%
of the variance in intention (Armitage & Conner, 2001; Godin & Kok,
1996).

1.2. Value belief norm theory

Value belief norm theory, proposed by Stern and associates (Stern et
al., 1999; Stern, 2000), links factors in a causal chain to predict pro-en-
vironmental behavior (see Fig. 1). As the name of the theory suggests,
the causal factors of the behavior are categorized as values, beliefs,
and norms. Within these categories, there are different variables,
which are briefly explained.

Persons have their values in life. These values can vary in importance
and can be seen as peoples' desirable goals, which serve as guiding prin-
ciples in life (Schwartz, 1992).Within VBN theory, three values are pre-
sented.Biospheric values reflect people's belief that it isworth protecting

nature, that nature has some kind of intrinsic value (Stern et al., 1999;
Stern, 2000). Altruistic values are expressed concerning the welfare of
others, for example their own family, children, or community (Stern,
2000; Stern et al., 1999). Egoistic values are those values linked with
one's own welfare (Stern et al., 1999; Stern, 2000). It is argued that
these egoistic values have a negative association withwhat is common-
ly called green consumer behavior, and that altruistic and biospheric
values have a positive association with green consumer behavior (De
Groot & Steg, 2008; Nordlund & Garvill, 2002). All three values have
an impact on the next variable in the causal chain, beliefs.

Within VBN theory, three kinds of beliefs are taken into account: (1)
the new ecological paradigm, the belief that people have the ability to
change or affect nature (Dunlap & Van Liere, 1978), (2) the adverse con-
sequences for valued objects, people's beliefs in the adverse conse-
quences of not performing pro-social behavior (Han, 2015), and (3)
the perceived ability to reduce threat (ascription of responsibility),
people's belief that their own actions could prevent those consequences
from happening.

Ascribed responsibility directly affects the pro-environmental per-
sonal norms within the VBN causal chain. Personal norms determine
whether a person should or should not engage in the behavior in ques-
tion to prevent the negative outcomes from happening. They reflect
people's sense of obligation to act pro-environmentally (Stern et al.,
1999).

VBN theory has been used in a range of contexts, such as ecological
risk perceptions (Slimak & Dietz, 2006). According to literature reviews,
VBN theory explains 19% to 35% of the variance in behavior (Stern et al.,
1999; Kaiser, Hübner, & Bogner, 2005).

1.3. The current research

A questionnaire was developed with the aim of testing two models
that can identify determinants of Dutch consumers' decision making
concerning the purchase of MSU meat. The first is the VBN model (see
Fig. 1), the second model being TPB with personal norm added (see
Fig. 2). Testing this secondmodel serves two purposes: it allows for test-
ing the conventional TPB model within an MSU meat context, and it al-
lows for investigating the role of personal norm as an additional
predictor in the TPB model.

2. Method

2.1. Sample

The relationship between the factors that make up the VBN and TPB
models was investigated among members of the general Dutch public.
The participants, who were approached via e-mail lists and social net-
work sites, were invited to take part in the research, and they were en-
couraged to spread the survey among acquaintances in order to increase
diversity in the study sample. In total, 525 people opened the

Fig. 1. Conceptual model used to predict intention to buy mobile slaughter unit meat based on the value belief norm theory.
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questionnaire and answered some or all questions. After removal of 135
incomplete questionnaires and the responses from 61 persons who in-
dicated that they never buy meat, 329 respondents remained and
form the sample on which analyses were performed.

2.2. Procedure and measures

At the start of the questionnaire, demographic variables were
ascertained and questions about meat consumption were asked, then
values and the new ecological paradigm were assessed. Subsequently,
the definition of MSU meat was introduced to the participants and the
prices per kilogram MSU pork and MSU beef when animals are
slaughtered in an MSU and cut in a butchers were presented. These
higher costs were based on Lambooij et al.'s (2011) study andwere pre-
sented as: MSU pork will cost €0.96 per kilogram more than non-MSU
pork, and MSU beef will cost €1.31 per kilogram more than non-MSU
beef. Furthermore, it was stated that MSU meat is not yet available in
the Netherlands, but for some questions, participants were asked to as-
sume that MSUmeat is available on themarket in the Netherlands, and
labeled accordingly. Then the remaining questions pertaining to the
VBN and TPB models and to the intention to buy MSU meat were
assessed. The questionnaire items were measured on 7-point Likert
scales. Unless otherwise stated, the questionnaire items were state-
ments to which respondents could react by indicating their agreement
– from ‘completely disagree’ to ‘completely agree’.

Values. Steg, Dreijerink, and Abrahamse's (2005) itemswere used to
measure the three values, and respondents were asked to indicate the
importance they attached to a list of value objects. A sample item on
the biospheric value scale is ‘preventing pollution’ (1 = very unimpor-
tant, 7= very important; 4 items,α=0.89). The altruistic subscalewas
alsomeasured with four items (sample item: ‘social justice’; α=0.88),
as was the egoistic subscale (sample item: ‘wealth’; α = 0.78).

The new ecological paradigmwasmeasuredwith 15 items on Dunlap,
Van Liere, Mertig, and Jones's (2000) revised new ecological paradigm
scale. A sample item is ‘humans are severely abusing the environment’
(α = 0.76).

Awareness of adverse consequences was measured using Jansson,
Marell, and Nordlund's (2011) five items adapted to the present re-
search context (α = 0.64). A sample item on this scale is ‘Buying MSU
meat will increase the animal welfare of production animals'.

Ascribed responsibility was measured using six adapted items from
Ibtissem (2010). A sample item is ‘I am jointly responsible for animal
welfare problems’ (α = 0.72).

Personal norm was measured with Ibtissem's (2010) six items
adapted to the MSU context. Example item: ‘I feel morally obligated to
buy MSU meat, regardless of what others do’ (α = 0.90).

Attitude toward the behavior was measured with seven semantic
differential items; examples: ‘for me buying MSU meat is…‘extremely
desirable’ to ‘extremely undesirable’, or ‘extremely bad’ to ‘extremely

good’, or ‘extremely negative’ to ‘extremely positive’ (Kim & Han,
2010). The combined index reached high reliability (α = 0.94).

Subjective norm (SN) was measured using three items based on Kim
and Han (2010): ‘most people who are important to me think I should
be willing to buy MSU meat’, ‘most people who are important to me
would want me to buy MSU meat’, and ‘people whose opinions I value
would prefer that I buy MSU meat’ (α = 0.95).

Perceived behavioral control was measured with two items based on
Kim and Han (2010): ‘I am confident that, if I want to, I can buy MSU
meat’ and ‘I have the resources, time, and opportunities to buy MSU
meat’(α = 0.71).

Intention to buy MSU meat was measured on the basis of Verbeke
and Vackier's (2005) three items: ‘The chance of my buying MSU meat
when it is available on the market is high’, ‘my willingness to buy
MSU meat is strong’, and ‘I am planning to buy MSU meat when it is
available on the market’ (α = 0.96).

2.3. Overview of data analysis VBN model

The causal chainwas regressed onto preceding variables in the caus-
al chain (Steg et al., 2005). Multiple regression analyses were tested in
five phases, presented in Table 1. Within each phase, step 1 and step 2
were tested. First, the variable that directly influenced the dependent
variable was entered in the regression analysis and formed step 1, and
then the remaining variables from the chainwere entered in the regres-
sion analysis and formed step 2 (see Table 1). In step 2, it was assessed
whether additional variance in the dependent variables is explained by
the other preceding variables (Steg et al., 2005). Through thesemultiple
comparisons, the chance of a Type I error (false positives) is increased.
Therefore, the Bonferroni correction was used; this resulted in a signif-
icance level of P b 0.006 (0.05 divided by the nine regression analyses).

2.4. Mediation within VBN theory

In the causal chain of the VBNmodel, it is assumed that (1) personal
normmediates the relationship between ascribed responsibility and in-
tention, (2) ascribed responsibility mediates the relationship between
awareness of adverse consequences and personal norm, (3) awareness
of adverse consequences mediates the role between the new ecological
paradigm and ascribed responsibility, and (4) the new ecological para-
digmmediates the role between the three values (biospheric, altruistic,
and egoistic) and awareness of adverse consequences. To formally test
for mediation, following Jakovcevic and Steg (2013), a bootstrap analy-
sis (Preacher & Hayes, 2004) was employed to test the reduction in the
direct effect. This approach involves computing 95% confidence inter-
vals (CIs; 5000 bootstrap resamples) around indirect effects; mediation
is indicated by CIs that do not contain zero.

3. Results

3.1. Sample

Most respondents were female (72%), aged 25 or younger (42.2%),
or between 26 and 35 years (29.8%). Respondents reported a monthly
net income of less than €850 (32%), between €850 and €1700 (25%),
or between €1700 and €2550 (21%). In terms of completed education,
bachelor of applied sciences (34%) and intermediate vocational educa-
tion (29%) were most often reported. Almost 47% of the respondents
eat meat several times a week and 32% of the respondents eat meat
daily. The twomain reasons for respondents to buyMSUmeat were in-
creased animal welfare (63.5%) and the quality of themeat (18.5%). The
price (50.2%) and the doubt about whether animal welfare actually in-
creases (20.1%) were the two main reasons for respondents not to buy
MSU meat.

Fig. 2. Conceptual model used to predict intention to buy mobile slaughter unit meat
based on the theory of planned behavior extended with personal norm.
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3.2. Value belief norm model

Means, standard deviations, and correlations of the eight variables in
the VBN model are reported in Table 2. To test the causal chain of VBN
theory, multiple regression analyses were performed (see Table 3). All
models were at a significance level lower than 0.001 and therefore the
Bonferroni requirement (P b 0.006) is met for all regression analyses.
Below, the results per regression analysis are described.

Personal norm was positively associated with intention to buy MSU
meat (β=0.62, P b 0.001). Personal norm significantly explained 39% of
the variance in intention to buy MSU meat (P b 0.001). When the other
variables further up the causal chain of the VBNmodel were added, 44%
of the variance in intention was explained. Personal norm contributed
the strongest to this model, with β = 0.49 (P b 0.001). After personal
norm, awareness of adverse consequences explained most of the vari-
ance in intention to buy MSU meat (β = 0.21, P b 0.001), and ascribed
reponsibility also contributed significantly (β = 0.11, P b 0.05). The
other variables did not show significant relations with intention.

In the next regression analysis (phase 2, step 1), personal normwas
the dependent and ascribed reponsibility the independent variable. In
this model, 40% of the variance in personal norm was explained by as-
cribed reponsibility (β = 0.63, P b 0.001). When awareness of adverse
consequences, new ecological paradigm, egoistic values, altruistic
values, and biospheric values were added to the model (step 2), AR
still contributed the most to the variance in personal norm (β = 0.40,
P b 0.001). Awareness of adverse consequences (β = 0.32, P b 0.001),
new ecological paradigm (β = 0.16, P b 0.001), and altruistic values
(β = 0.11, P b 0.05) also explained significant amounts of the variance
in personal norm. This model explained 55% of the variance in personal
norm (P b 0.001).

In phase 3, the dependent variable was ascribed reponsibility.
Awareness of adverse consequences explained 17% of the variance in as-
cribed reponsibility (P b 0.001). The stronger awareness of adverse con-
sequences, the stronger ascribed reponsibility (β = 0.41, P b 0.001). In

step 2 of phase 3, awareness of adverse consequences, new ecological
paradigm, egoistic values, altruistic values, and biospheric values were
included as the independent variables. In thismodel, 31% of the variance
in ascribed reponsibility was explained (P b 0.001). The three factors
awareness of adverse consequences (β = 0.32, P b 0.001), biospheric
values (β = 0.26, P b 0.001), and new ecological paradigm (β = 0.21,
P b 0.001) positively affected ascribed responsibility.

Awareness of adverse consequences was the dependent variable in
phase 4. In step 1, the independent variable new ecological paradigm
(β = 0.20, P b 0.001) explained 4% of the variance in awareness of ad-
verse consequences (P b 0.001). In step 2 of phase 4, the independent
variables egoistic values (β = −0.16, P b 0.01), biospheric values
(β = 0.14, P b 0.05), new ecological paradigm (β = 0.11, P = 0.06),
and altruistic values (β= 0.11, P b 0.08) accounted for 10% of the vari-
ance in awareness of adverse consequences (P b 0.001). In the last step,
new ecological paradigmwas the dependent variable. The independent
variables were the three values: biospheric values (β=0.49, P b 0.001),
egoistic values (β = −0.16, P b 0.001), and altruistic values
(β = −0.14, P b 0.05), and they explained 21% of the variance in the
new ecological paradigm variable (P b 0.001).

3.3. Mediation

The results of the bootstrap analyses for indirect effects are present-
ed in Table 4. The predicted mediating roles of personal norm, ascribed
reponsibility, awareness of adverse consequences, and new ecological
paradigm are supported by the bootstrapped estimates, as the value 0
was not included in their 95% confidence intervals. Specifically, and in
linewith the VBNmodel, personal normmediated the relation between
ascribed reponsibility and the intention to buy MSUmeat, and ascribed
reponsibility mediated the relation between awareness of adverse con-
sequences and personal norm. Furthermore, the results showed theme-
diating role of awareness of adverse consequences for the relation
between new ecological paradigm and ascribed reponsibility. The

Table 1
Dependent variables and independent variables of Step 1 and Step 2 per phase of the regression analysis of the value belief norm model.

Phase Dependent variable Independent variables
step 1

Independent variables step 2

1 Intention Personal norm Personal norm, Ascribed reponsibility, Awareness of adverse consequences, New ecological paradigm, Egoistic
values, Altruistic values, Biospheric values

2 Personal norm Ascribed reponsibility Ascribed reponsibility, Awareness of adverse consequences, New ecological paradigm, Egoistic values,
Altruistic values, Biospheric values

3 Ascribed reponsibility Awareness of adverse
consequences

Awareness of adverse consequences, New ecological paradigm, Egoistic values, Altruistic values, Biospheric
values

4 Awareness of adverse
consequences

New ecological paradigm New ecological paradigm, Egoistic values, Altruistic values, Biospheric values

5 New ecological paradigm Egoistic values
Altruistic values
Biospheric values

Table 2
Means, standard deviations, and Pearson correlations among variables of the value belief norm model.

M SD 1 2 3 4 5 6 7

1 Biospheric values 5.60 1.01
2 Altruistic values 5.85 0.95 0.48⁎⁎⁎

3 Egoistic values 3.73 1.10 0.13⁎ 0.07
4 New ecological paradigm 4.86 0.65 0.41⁎⁎⁎ 0.09 −0.11†

5 Awareness of adverse
consequences

4.98 0.87 0.22⁎⁎⁎ 0.18⁎⁎ −0.15⁎⁎ 0.20⁎⁎⁎

6 Ascribed responsibility 4.69 0.96 0.38⁎⁎⁎ 0.13⁎ −0.11⁎ 0.38⁎⁎⁎ 0.41⁎⁎⁎
7 Personal norm 4.51 1.27 0.39⁎⁎⁎ 0.26⁎⁎⁎ −0.10† 0.41⁎⁎⁎ 0.55⁎⁎⁎ 0.63⁎⁎⁎
8 Intention 4.85 1.49 0.21⁎⁎⁎ 0.19⁎⁎⁎ −0.01 0.17⁎⁎ 0.50⁎⁎⁎ 0.45⁎⁎⁎ 0.62⁎⁎⁎

† P b 0.10.
⁎ P b 0.05.
⁎⁎ P b 0.01.
⁎⁎⁎ P b 0.001.
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mediated role of new ecological paradigm between the relation of bio-
spheric values and awareness of adverse consequences was found,
and also between egoistic values and awareness of adverse conse-
quences. The predicted mediating role of new ecological paradigm for
the relation between altruistic values and awareness of adverse conse-
quences could not be established, because this bootstrap analysis did
not yield a significant result.

3.4. Theory of planned behavior and personal norm model

Means, standard deviations, and correlations of the TPB model vari-
ables and personal norm are reported in Table 5. To test this extended
model, a regression analysis was performed that included two steps.
In the first step, the conventional TPB variables – attitudes, subjective
norm, and perceived behavioral control – were entered. The second

step included the personal norm variable to investigate whether adding
this factor from the VBN model could better explain consumers' inten-
tions to buy MSU meat.

Table 6 shows that – in line with the established TPB model – atti-
tudes, subjective norm, and perceived behavioral control were all posi-
tively related to intention to buy MSU meat. Furthermore, in step 2,
personal norm was added, and this second model showed that all pre-
dictors had positive associations with intention to buy MSU meat. Im-
portantly, the increase in explained variance went up significantly
(from R2 = 0.55 to R2 = 0.59). The standardized regression coefficients
furthermore indicated that attitudewas themost important predictor of
intention to buyMSUmeat (β=0.39), followed by personal norm, per-
ceived behavioral control, and subjective norm (βs = 0.24, 0.19, 0.17,
respectively).

4. General discussion

To understand consumers' intention to buy MSU meat, two models
with a focus on the drivers for behavioral intentions were tested: the
value belief normmodel and the theory of planned behavior model ex-
tended with personal norm. MSU meat is currently not available (yet)
on the Dutch market, so in this hypothetical case people cannot refer

Table 3
Results of regression analyses of the value belief norm model on intention to buy mobile slaughter unit meat.

Phase Dependent variable Independent variable β
step 1

β
step 2

R2

step 1
R2

step 2
ΔR2

1 Intention PN
AR
AC
NEP
EV
AV
BV

0.62⁎⁎⁎ 0.49⁎⁎⁎
0.11⁎
0.21⁎⁎⁎

−0.08
0.08†

0.06
−0.08

0.39⁎⁎⁎ 0.44⁎⁎⁎ 0.05⁎⁎⁎

2 Personal norm AR
AC
NEP
EV
AV
BV

0.63⁎⁎⁎ 0.40⁎⁎⁎
0.32⁎⁎⁎
0.16⁎⁎⁎
−0.00
0.11⁎

0.05

0.40⁎⁎⁎ 0.55⁎⁎⁎ 0.15⁎⁎⁎

3 Ascribed reponsibility AC
NEP
EV
AV
BV

0.41⁎⁎⁎ 0.32⁎⁎⁎

0.21⁎⁎⁎
−0.07
−0.07
0.26⁎⁎⁎

0.17⁎⁎⁎ 0.31⁎⁎⁎ 0.14⁎⁎⁎

4 Awareness of adverse consequences NEP
EV
AV
BV

0.20⁎⁎⁎ 0.11†

−0.16⁎⁎

0.11†

0.14⁎

0.04⁎⁎⁎ 0.10⁎⁎⁎ 0.06⁎⁎⁎

5 New ecological paradigm EV
AV
BV

−0.16⁎⁎
−0.14⁎
0.49⁎⁎⁎

0.21⁎⁎⁎

Note. PN=Personal norm; AR=Ascribed responsibility; AC=Awareness of adverse consequences; NEP=New ecological paradigm; EV=Egoistic values; AV=Altruistic values; BV=
Biospheric values.

† P b 0.10.
⁎ P b 0.05.
⁎⁎ P b 0.01.
⁎⁎⁎ P b 0.001.

Table 4
Bootstrap analysis of indirect relationships.

Independent
variable

Mediator Dependent
variable

Indirect
effect

SE 95% confidence
interval for
indirect effect

Lower Upper

AR PN IN 0.55⁎⁎⁎ 0.11 0.35 0.77
AC AR PN 0.30⁎⁎⁎ 0.06 0.19 0.41
NEP AC AR 0.10⁎⁎ 0.04 0.04 0.19
EV NEP AC −0.019† 0.01 −0.06 −0.002
AV NEP AC 0.018 0.02 −0.01 0.05
BV NEP AC 0.045⁎ 0.02 0.003 0.09

Note. AR=Ascribed reponsibility; AC=Awareness of adverse consequences; NEP=New
ecological paradigm; EV = Egoistic values; AV = Altruistic values; BV = Biospheric
values; PN = Personal norm; IN = Intention.

† P b 0.10.
⁎ P b 0.05.
⁎⁎ P b 0.01.
⁎⁎⁎ P b 0.001.

Table 5
Means, standard deviations, and Pearson correlations among variables of the extended
theory of planned behavior model.

M SD 1 2 3 4

1 Attitude 5.00 1.14
2 Subjective norm 3.53 1.45 0.44⁎⁎⁎
3 Perceived behavioral

control
5.33 1.29 0.34⁎⁎⁎ 0.24⁎⁎⁎

4 Personal norm 4.51 1.27 0.59⁎⁎⁎ 0.50⁎⁎⁎ 0.32⁎⁎⁎

5 Intention 4.85 1.49 0.68⁎⁎⁎ 0.51⁎⁎⁎ 0.45⁎⁎⁎ 0.62⁎⁎⁎

⁎⁎⁎ P b 0.001.
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to their past habits and past behavior (Danner et al., 2008), and there-
fore consumers' behavior will be guided by intention. The VBN model
(Stern et al., 1999) explained 44% of the variance in consumers' inten-
tion to buyMSUmeat. Supportwas found for the causal chain in the the-
ory, and the results demonstrated that, when other variables further up
the chain were added to the model, the percentage of explained vari-
ance increased (Stern et al., 1999; Stern, 2000). Further, in line with
work by Steg et al. (2005) evidence was found for the mediating roles
of personal norm, ascribed responsibility, and awareness of adverse
consequences, but the mediating role of the new ecological paradigm
was only partially supported, because it was not observed for the rela-
tion between altruistic values and awareness of adverse consequences.

Themodel based on the theory of planned behavior explained 55% of
the variance in Dutch consumers' intention to purchase MSU meat, but
it is noteworthy that, when this model was extended with personal
norm from VBN theory, 59% of the variance could be explained. The
original TPB model does not include moral drivers of behaviors, and
VBN does not include non-moral motivations to predict the behavior
at stake (Klöckner, 2013). The present research addressed this gap by
adding the VBN variable personal norm to the TPB variables, resulting
in an extended TPB model with personal norm. Personal norm has al-
ready been added to TPB in other research (e.g., Bruijnis, Hogeveen,
Garforth, & Stassen, 2013; Parker, Manstead, & Stradling, 1995;
Thøgersen, 2002; Verbeke & Vackier, 2005). Moreover, Thøgersen
(2002) used the extended theory successfully to investigate the deter-
minants of purchasing organic and nonorganic red wine, and it has
also been shown that adding personal norm leads to an increase in ex-
plained variance in intention to act pro-environmentally (Harland,
Staats, & Wilke, 1999). This would mean, for the current study, that
the extended model can predict more completely consumers' intention
to buy MSU meat than TPB and VBN alone can. Given the relatively
higher explanatory power of the extended TPB model, this model
could be worthwhile to further explore in the context of issues that in-
clude aspects of personal norms, such as organic meat consumption,
vegetarianism, and cultured meat (cf. Goodwin & Shoulders, 2013).

4.1. Intention to buy MSU meat and explained variance

The VBN and TBP models explained a substantially higher propor-
tion of variance compared to the explained variance in extant research.
For VBN studies, this varies between 19 and 35% of the variance in be-
havior (Kaiser et al., 2005; Stern et al., 1999), and for TPB studies the
range is around 39 to 42% (Armitage & Conner, 2001; Godin & Kok,
1996). The observation that the current study explained a higher pro-
portion of variance could lie in the fact that MSU meat is not available
on the Dutch market and that therefore consumers might perceive
MSUmeat as a hypothetical product. Future behavior is strongly guided
by people's habits, but, in the current study, consumers could not refer
to what they normally do – their habits and past behavior (Danner et
al., 2008). Therefore, it is unlikely that consumers have reasons for not
intending to buy MSU meat. Furthermore, it is possible that the high
positive intention of this study's respondents toward buying MSU
meat could lie in the fact that N70% of the respondents were female

and research has shown that females are more conscious than males
about their decision making regarding meat consumption (Ruby,
2012; Dagevos, Voordouw, Van Hoeven, Van der Weele, & De Bakker,
2012). Indeed, our results show that women had a slightly higher inten-
tion to buy MSU meat, but including gender as a factor did not change
the results obtained.

4.2. Environmental concerns and animal welfare concerns

In the current study, the new ecological paradigm did not predict
awareness of adverse consequences as strongly as described in earlier
work (Kaiser et al., 2005). A reason for this might be that, when it
comes to buying MSU meat, animal welfare concerns might weigh
more heavily than environmental concerns. There is not such a strong
environmental concern about buying MSU meat as can be seen, for in-
stance, about purchasing organic food products (Verhoef, 2005). Al-
though the results showed a small explained variance in awareness of
adverse consequences by the new ecological paradigm variable, it
might be that the first part of VBN theory, from values to new ecological
paradigm and fromnew ecological paradigm to AC, is not entirely appli-
cable to the context of buying MSU meat.

4.3. Practical implications

The results of this study can be used by actors along the MSU meat
value chain. In order to convince consumers to buy MSU meat, pro-
ducers and retailers should consider the specific drivers of intentions
to buy MSU meat in their communication and marketing strategy. Atti-
tude, personal norm, subjective norm, and perceived behavioral control
together predicted the highest proportion of consumers' intention to
buy MSU meat; however, attitude and personal norm seemed to be
the strongest determinants. Therefore, we would recommend focusing
on these two determinants in communications with consumers; this
can be done by considering some specific aspects. First, provided that
such conclusions are supported by additional animal welfare and meat
quality studies, communication could focus on some superior features
of MSU meat. For example, MSU meat being a product associated with
better animal welfare and better meat quality could be two points to
make explicit as advantages of MSU meat and could enhance positive
attitudes in consumers. So, informing consumers about these possible
aspects of MSUmeatmight contribute to attitude change in consumers,
which then could result in actual purchasing behavior. Secondly, MSU
meat could be promoted by making it salient that consumers can
make a change and that purchasing this MSU meat could be seen as a
moral obligation. This can be achieved by making people aware of the
consequences of their behavior and of the fact that their purchasing be-
havior can have an impact on how animal products are produced along
the value chain, including transportation practices. MSUsmay provide a
welfare advantage in terms of eliminating the stress of (long-distance)
transport, the stress of loading and unloading onto trucks, and the stress
of mixing with unfamiliar animals at the slaughter plant. Furthermore,
concerning stunning and sticking MSUs should at least meet animal
welfare standards as required for standard slaughter practice. Therefore,
it should be required that operators of MSUs must be trained in animal
handling and in the correct application of stunning and killing method
and in the proper maintenance of equipment. Thirdly, a certification
system and quality label for MSU meat could function as a hallmark
for consumers at point-of-purchase situations (e.g., supermarkets,
specialty shops) by the use of labels (AgriHolland, 2013). This might
help consumers to understand the benefits of buying this product; this
would help consumers to form their attitude toward the meat and to
make a well-considered decision. In the Netherlands, there is for
example a quality label called Beter Leven Keurmerk (Better Life
Trademark) in which one, two, or three stars indicate how the welfare
of the production animals was ensured. This animal welfare label has
been effective in transforming the production meat market; this

Table 6
Results of regression analyses of the extended theory of planned behaviormodel on inten-
tion to buy mobile slaughter unit meat.

Step and variables 1 2

1. Attitude 0.50⁎⁎⁎ 0.39⁎⁎⁎
Subjective norm 0.23⁎⁎⁎ 0.17⁎⁎⁎
Perceived behavioral control 0.22⁎⁎⁎ 0.19⁎⁎⁎

2. Personal norm 0.24⁎⁎⁎

ΔR2 0.55⁎⁎⁎ 0.03⁎⁎⁎

R2 0.55⁎⁎⁎ 0.59⁎⁎⁎

Note. Standardized regression coefficients are reported.
⁎⁎⁎ P b 0.001.
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shows that commercial success can coexist with improved welfare for
production animals (Dierenbescherming, 2015), and such labeling sys-
tems are also widely called for by European citizens (European
Commission, 2016).

4.4. Limitations and future directions

As already mentioned, consumers' actual purchasing behavior could
not be measured, because MSU meat is currently not available in the
Netherlands. Therefore, the association between consumers' intention
and their actual behavior could not be assessed. Other studies that in-
vestigated the purchase of organic foods showed positive and signifi-
cant relations between intention and behavior (e.g., Aertsens et al.,
2009; Tarkiainen & Sundqvist, 2005).

It is likely thatmost consumers do not exactly knowwhat anMSU or
what MSU meat is – even with the explanation offered in this study's
questionnaire. Thiswill expectedly not hold themback to form attitudes
about the meat production chain. Indeed, (consumer) behavior often is
the result of perceptions and attitudes that are not necessarily based on
facts, or having scientific knowledge and expertise (Kaiser & Fuhrer,
2003).

Furthermore, this investigation focused on MSU pork and beef
meat and not on other types of MSU meat such as lamb and poultry.
Perhaps respondents would have had a different intention toward
buyingMSUmeat of other production animals. Such a species-specif-
ic influence on consumers' behavior was observed in a study by
Carlsson et al. (2007), where Swedish consumers were willing to
pay more for mobile slaughtered pork and beef, but not for MSU
poultry meat.

It would be interesting to perform the current research again, once
MSU meat becomes available on the Dutch market. In this way, the
actual buying of MSU meat and the link between Dutch consumers'
intention and behavior can be established, thereby overcoming one
limitation of the current study. For this future research, we recommend
using the extended TPB model including personal norm, because this
model explained the highest proportion of variance in intention to
buy MSU meat.

5. Conclusion

Consumers' purchasing decisions of MSU meat can be best ex-
plained by an extended TPB that includes attitude, personal norm,
subjective norm, and perceived behavioral control. Therefore, we
conclude that consumers who have a positive attitude, feel morally
obligated to take action, perceive supportive social norms, and
believe in their own ability to buy MSU meat have a stronger
intention to buy MSU meat.

Appendix A

Values (Steg et al., 2005). BV = biospheric values; AV = altruistic
values; EV = egoistic values.

Indicate how important the following values are for you.
(1 = very unimportant; 7 = very important)
Protecting the environment (BV).
Preventing pollution (BV).
Respecting the earth (BV).
Unity with nature (BV).
Social justice (AV).
Helpful (AV).
Equality (AV).
A world at peace (AV).
Authority (EV).
Social power (EV).
Wealth (EV).
Influential (EV).

New ecological paradigm (Dunlap et al., 2000).
Now some statements will follow to get an idea of how you perceive

nature. For these statements you have to indicate whether you agree or dis-
agree. Indicate your level of agreement or disagreement to the statements.

(1 = completely disagree; 7 = completely agree)
We are approaching the limit of a number of people the earth can

support.
Humans have the right to modify the natural environment to suit

their needs.
When humans interfere with nature it often produces disastrous

consequences.
Human ingenuity will insure that we do not make the earth

unlivable.
Humans are severely abusing the environment.
The earth has plenty of natural resources if we just learn how to de-

velop them.
Plants and animals have as much as right as humans to exist.
The balance of nature is strong enough to cope with the impacts of

modern industrial nations.
Despite our special abilities humans are still subject to the laws of

nature.
The so-called “ecological crisis” facing humankind has been greatly

exaggerated.
The earth is like a spaceship with very limited room and

resources.
Humans were meant to rule over the rest of nature.
The balance of nature is very delicate and easily upset.
Humanswill eventually learn enough about how nature works to be

able to control it.
If things continue on their present course, we will soon experience a

major ecological catastrophe.
Awareness of adverse consequences (Jansson et al., 2011).
The next questions will be about your view on MSU meat. Please note!

For these questions it is assumed that MSU meat is available on the market
in the Netherlands.

Could you indicate to what extent you agree or disagree with the
following statements?

(1 = Completely disagree; 7 = Completely agree)
Buying MSU meat will indirectly increase the stress level of produc-

tion animals.
It is a problem that people do not buy MSU meat.
Buying MSU meat will increase the animal welfare of production

animals.
The animal welfare of production animals will improve if we buy

more MSU meat.
Low animal welfare is a problem for society.
Ascribed Responsibility (Ibtissem, 2010).
Please indicate below to what extent you agree or disagree with the

statements. Please note! For these questions it is also assumed that MSU
meat is available on themarket in the Netherlands. Please tick the appropri-
ate box which indicates your level of agreement or disagreement to the
statements.

(1 = completely disagree; 7 = completely agree)
I am jointly responsible for animal welfare problems.
I feel jointly responsible for the animal welfare problems of produc-

tion animals.
I feel jointly responsible for the increased stress level of production

animals before they got slaughtered.
My contribution to animal welfare problems is negligible.
Not only the government and food industry are responsible for high

non-MSU meat consumption, but me too.
In principle, individuals at their own cannot contribute to the in-

crease of animal welfare.
Personal norm (Ibtissem, 2010).
Please indicate below to what extent you agree or disagree with the

statements. Could you tick the appropriate box which indicates your level
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of agreement or disagreement to the statements? Please note! For these
questions it is also assumed that MSU meat is available on the market in
the Netherlands.

(1 = completely disagree; 7 = completely agree)
People likeme should do everything they can to increase thewelfare

of production animals.
I feelmorally obliged to buyMSUmeat, regardless of what others do.
If I would buy meat today and MSUmeat is available on the market,

than I would feel morally obliged to buy MSU meat.
I feel guilty when I buy meat from animals which perceived a high

stress level before the animals are slaughtered.
I feel obliged to bear animal welfare in mind in my daily behavior.
I would be a better person if I actively take into account the welfare

of production animals.
Attitude (Kim & Han, 2010).
For this question it is also assumed that MSU meat is available in the

Netherlands, in for instance a supermarket. Please tick the boxes that are
applicable to you. Could you indicate to what extent buying MSU meat
fits within the seven scales which are mentioned below?

(7-point Likert scales used)
For me buying MSU meat is:
Extremely undesirable – extremely desirable.
Extremely bad – extremely good.
Extremely unpleasant – extremely pleasant.
Extremely foolish – extremely wise.
Extremely unfavorable – extremely favorable.
Extremely unenjoyable – extremely enjoyable.
Extremely negative – extremely positive.
Subjective norm, perceived behavioral control and intention

(Kim & Han, 2010; Verbeke & Vackier, 2005). SN = subjective norm;
PBC = perceived behavioral control; I = intention.

Could you indicate below to which degree you agree or disagree with
the statements? Please note! For these questions it is also assumed that
MSU meat is available on the market in the Netherlands.

(1 = completely disagree; 7 = completely agree)
Most people who are important to me think I should be willing to

buy MSU meat (SN).
Most people who are important to me would want me to buy MSU

meat (SN).
People whose opinions I value would prefer that I buy MSU meat

(SN).
I am confident that if I want to, I can buy MSU meat (PBC).
I have the resources, time and opportunities to buyMSUmeat (PBC).
The chance that I buyMSUmeatwhen it is available on themarket is

high (I).
I am planning to buy MSU meat when it is available on the market

(I).
My willingness to buy MSU meat is big (I).
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