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Abstract

As many parts of today’s society have only few direct
connections to farming, an increasing alienation of
the population from agriculture is noticed in Germa-
ny. Especially pig farming is criticised due to a dis-
crepancy between farmers’ and citizens’ perception of
animal welfare in modern livestock farming. With
regard to the increasing use of the internet, social
media, picture and film materials have become essen-
tial in communication about livestock production. In
this context, it is important to deal with the effects of
pictures and videos on citizens’ perception and evalu-
ation. In general, the perception of videos is affected
by the viewers’ characteristics. Apart from that, the
perception of videos is affected by picture design and
picture elements. The aim of the present study is to
analyse people’s perceptions and evaluations of film
material showing a pig fattening pen. For this pur-
pose, 464 participants were randomly shown four out
of sixteen videos in an online experiment. The videos
varied according to housing conditions (e.g. weight of
the pigs, stocking density) and recording conditions
(e.g. camera angle, lighting conditions). A cluster
analysis based on belief in animal mind, interest and
knowledge about pig farming and meat consumption
was conducted. Subsequently, the identified segments,
the different housing conditions and the recording
conditions of the videos were used as independent
variables to perform an analysis of variance with the
evaluations of the videos as dependent variable.

The results show that the identified clusters signifi-
cantly differ in the evaluations of the videos. Further-
more, housing conditions have a higher impact than
recording conditions. The results indicate that high
stocking densities lead to negative evaluations. It can
be assumed that respondents do not recognise minor
differences in film material. In general the videos
were rated poorly. This implies for PR that improving
recording conditions of the videos might not lead to a

better evaluation of livestock farming than improving
housing conditions. Different information require-
ments in different clusters should be considered in
agricultural PR.
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1 Introduction

Today’s agriculture is subject to pressure from inter-
national competition due to world market forces as
well as increasing expectations from society. Media
tends to depict agricultural production in either a posi-
tive romanticised or a negative scandalous way, which
causes tensions and can explain the increasing criti-
cism of intensive agriculture (ALBERSMEIER and
SPILLER, 2009). Hence, parts of society can hardly
imagine agriculture as a modern economic sector
(KOCHER, 2009). Consequently, an increasing aliena-
tion of the population from agriculture can be noticed
in Germany (WILDRAUT et al., 2015). The criticism is
often targeting livestock farming, whereby pig farm-
ing is mostly criticised (SONNTAG et al., 2016).

Stakeholders have different perceptions of live-
stock farming, which evokes growing concerns and
an increasing criticism (DUIJVESTELN et al., 2014).
However, it should be considered that there also are
differences within the stakeholder groups. Studies
indicated that i.a. knowledge (WEIBLE et al., 2016),
interest (EUROPEAN COMMISSION, 2007) and ethical
principles (SPILLER et al., 2015) might influence
citizens’ perception and evaluation of modern live-
stock farming. Further research indicates that an
avoidance of meat consumption can be linked to the
evaluation of animal hushandry (SANTOS and BOOTH,
1996).
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In order to improve the image of animal husband-
ry, farmers, agribusinesses and farmers’ associations
are using PR tools. The internet, social media chan-
nels, blogs and video platforms have become an im-
portant communication tool where images and videos
of animal husbandry are shared. However, the effect
of pictures and videos showing modern animal hus-
bandry is insufficiently investigated. Until today only
a few scientists have dealt with this particular issue.
Initial studies show that both the image elements (e.g.
animals and animals’ size) and the composition (e.g.
lighting conditions, camera angle) might influence the
citizens’ evaluation of pictures showing animal hus-
bandry (BuscH et al., 2015a; BuscH et al., 2015b;
WILDRAUT et al., 2015). This paper describes the
viewers’ characteristics as well as image elements and
compositions which might influence citizens’ evalua-
tion of videos showing modern livestock farming.

The present study transfers assumptions of previ-
ous studies into own video recordings. In this context,
short videos show a fattening pig pen. The videos
varied according to weight of the pigs, the stocking
density, different camera angles and lighting condi-
tions. It was analysed whether these aspects have an
influence on the evaluation of the videos or not. As
already mentioned, the characteristics of the viewer
might influence the evaluation of the video showing
modern animal husbandry. The aim of the study is to
take these aspects into account and to analyse the ef-
fect on citizens’ perception and evaluation. Further-
more, possible consequences for PR and in particular
for the use of video material were derived. The results
of the study might be interesting for agricultural man-
agers and farmers’ associations to target special
groups of citizens’ and specify agricultural PR.

2 Current Criticism of
Modern Livestock Farming

Livestock farming is under pressure from economic
efficiency and societal concerns. Especially animal
welfare is at the centre of debate. The reasons for this
are different perceptions and understandings of animal
welfare by the key actors. In this context the stake-
holders are i.a. farmers, researchers, food industry,
non-governmental organisations (NGOs), citizens and
public authorities. Several studies deal with the differ-
ent stakeholders’ views (VERBEKE, 2009).
DUIVESTEDN et al. (2014) asked urban citizens,
animal scientists and pig farmers to observe the be-

haviour of chosen pigs. The results indicate that pig
farmers evaluate the behaviour of the shown pigs in a
more positive way than animal scientists and urban
citizens do. A study of VANHONACKER et al. (2008) in
which farmers and citizens ranked animal welfare
aspects, indicate similar results. Compared to the
farmers’ ranking, citizens attributed a higher im-
portance to most aspects (e.g. stocking density, air
quality, available space and daylight). Furthermore,
citizens evaluated the status quo of animal welfare in
modern animal husbandry more negative than farmers
did. Nevertheless, it should be considered that farmers
also take economic aspects into account when evaluat-
ing animal welfare (Bock and VAN HUIK, 2007).

A closer look at the citizens’ criteria shows that
animal care and animal health, especially the absence
of pain, suffering and frustration are important evalua-
tion criteria. Nevertheless, a study of LASSEN et al.
(2006) indicates that the absence of pain is a mere
insufficient criterion for citizens, which is assumed to
be fulfilled. The most important factor for citizens
is the pigs’ ability to engage natural behaviour
(DUIVESTELN et al., 2014; LASSEN et al., 2006;
VANHONACKER et al., 2008; WILDRAUT et al., 2015).
In relation to specific housing conditions, frequently
named criteria were outdoor access and space to move
(HEISE and THEUVSEN, 2016b; VANHONACKER et al.,
2008; SATO et al., 2017). VANHONACKER et al. (2009)
indicate that the stocking density and pen size are ma-
jor aspects concerning the mentioned space to move.
To achieve a more positive public perception, the pen
size needs to be increased (VANHONACKER et al.,
2009). Apart from these aspects, studies indicate that
further criteria, such as air quality and daylight condi-
tions were also used to evaluate animal welfare condi-
tions (SONNTAG et al., 2016; WILDRAUT et al., 2016).

In general, the citizens’ imagination of animal
husbandry is comprehensive. Studies have shown that
not only animal-related, but also resource-related cri-
teria are used to evaluate animal husbandry (HEISE
and THEUVSEN, 2016b; VANHONACKER et al., 2010).
In a study of SATO et al. (2017), American residents
were asked what they consider to be an ideal pig farm.
Apart from animal-related criteria, respondents also
stated characteristics, such as profitability, farm clean-
liness and sanitary as well as farm workers’ rights.
According to BOOGAARD et al. (2010) citizens look at
livestock farming from three angles: modernity, tradi-
tion and naturality. Citizens desire modern farms which
are at the same time traditional and natural. During
farm visits citizens’ perception developed to a more
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pluralistic, complex and flexible one (BOOGAARD et
al., 2010).

3 Factors Associated with
People’s Perception of Livestock
Farming

There exist growing concerns and increasing criticism
due to a different frame of reference of farmers and
citizens (BENARD and DE CoCK BUNING, 2013;
DUIVESTELN et al., 2014; TE VELDE et al., 2002).
According to TE VELDE et al. (2001) citizens’ frame
of reference is influenced by convictions, values and
norms as well as knowledge and interest. Because of
different perceptions, there is no consensus between
farmers and citizens and there can be found only a few
shared values. Hereinafter various factors that might
influence the citizens’ frame of reference will be pre-
sented.

In several studies the perception and evaluation of
animal welfare is associated with people’s involve-
ment in agriculture, especially in livestock farming. In
their study, WOLF et al. (2016) discovered that more
than 60 % of the respondents are concerned with ani-
mal welfare in dairy cattle, while 20 % described
themselves as not to be concerned. Another survey has
revealed that 58 % of EU-Citizens want to be better
informed about animal production. The authors sum-
marise that people’s interest in receiving more infor-
mation is linked to the importance citizens attach to
the issue (EUROPEAN COMMISSION, 2007). Overall,
the interest in agricultural production has increased
(KANTAR EMNID, 2017). According to KANTAR
EMNID (2017), this concerns in particular older per-
sons. In regard to laying hens’ welfare standards VEC-
CHIO and ANNUNZIATA (2012) indicate that interested
persons are more often critical towards animal welfare
in modern livestock farming. Thus, well-informed
persons tend to be more critical towards animal hus-
bandry than less-informed persons (BUSCH et al.,
2013). The reason for this may be the fact that interest-
ed citizens ask for information and therefore have bet-
ter knowledge. Overall, people describe themselves as
uninformed. More than 70 % of all respondents in a
German survey stated that they have little or no
knowledge of agriculture (FORUM MODERNE LAND-
WIRTSCHAFT, 2016). A European study demonstrates
similar results. Throughout the EU 28 % of the citizens
surveyed stated to have no knowledge and 57 % only

have little knowledge of housing conditions in modern
livestock farming (EUROPEAN COMMISSION, 2007).
According to a cluster analysis of WEIBLE et al.
(2016), people who have a better knowledge of agri-
culture were significantly more often ‘opponents’ of
modern pig production. In contrast, ‘tolerant’ and
‘moderate’ segmentations of citizens know much less
than the ‘opponents’. Therefore, authors conclude that
a better knowledge will not lead to a better perception
and evaluation of modern livestock farming (WEIBLE
et al., 2016).

A further explanation, why citizens evaluate ani-
mal welfare in different ways could be that people’s
demands concerning animal welfare are ethically mo-
tivated (SPILLER et al., 2015). HILLS (1995) used in a
survey four statements to determine the respondents’
belief in animal mind. In this context four questions
concerning mammals’ ability to feel emotions and to
act consciously were asked. The results indicate that
animal rights advocates have a strong belief in animal
mind, while farmers’ and citizens’ belief in animal
mind tend to be less strong. Furthermore, the results
also show that empathy for animals and belief in ani-
mal mind is correlated (HILLS, 1995). According to
SPILLER et al. (2015) this is due to the change of val-
ues relating to human-animal-relationship and person-
al experience with pet animals.

Meat avoidance can be ethically motivated and
can be linked to ethical concerns. A study of CORDTS
et al. (2013) indicates that meat consumption affects
the attitudes towards animal welfare. Therefore, vege-
tarians and respondents with low meat consumption
are much more critical of animal husbandry. Re-
spondents with the lowest meat consumption rated
current housing conditions more negatively (SCHULZE
et al., 2007). De BACKER and HUDDERS (2015) also
indicate that people’s concern about animal welfare
might reduce their meat consumption, while a study of
LATVALA et al. (2012) shows that the intention to
reduce the own meat consumption is primarily be-
cause of personal health and weight reduction, fol-
lowed by animal welfare and environmental consider-
ations. Those who already avoid eating meat, men-
tioned ethical principles and dislike of meat more
often than partial meat avoiders (SANTOS and BOOTH,
1996). According to DE BOER et al. (2017) vegetari-
ans stated taste and animal welfare related reasons
more often than high-meat-consumers. Furthermore,
meat consumption is also linked to the importance
citizens attach to animal welfare.
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4 Agricultural Public Relations
and the Effect of Images

As mentioned in Chapter 3, an increasing criticism
towards livestock farming can be observed. To en-
hance the society’s acceptance, public relations (PR)
tools and techniques are needed. According to a study
of KANTAR EMNID (2017), 60 % of the respondents
receive information about agricultural production
through direct conversations with farmers or purchas-
es in farmer’s markets. Another study indicates that
direct contacts might contribute to a better under-
standing and more positive image of agriculture since
one’s own personal experience might lead to a better
image (KOCHER, 2009). Besides, direct communica-
tion between farmers and consumers might increase
the mutual understanding (ROVERS et al., 2017). In a
study of ERMANN et al. (2017) respondents were
asked about animal welfare before and after visiting a
pig farm. After the farm visits, respondents valued
animal welfare in the shown pig barns better than
before. According to BOOGAARD et al. (2010) citi-
zens’ perception seems to be more pluralistic after
visiting a farm. ERMANN et al. (2017) conclude that
farm visits are a good manner to increase acceptance.

As in particular the urban population usually has
only little to no direct connection to farmers, other
sources of information have become more important
(FORUM MODERNE LANDWIRTSCHAFT, 2016). Over-
all, in an American study by WOLF et al. (2016) 70%
of all respondents stated that they have not seen any
media stories dealing with animal welfare in dairy
cattle. Those who have seen media stories watched
these on television or on the internet. A survey of
KANTAR EMNID (2017) shows that daily contributions
in the newspapers and on television are the most im-
portant media concerning agricultural topics. Two
thirds of the respondents stated they would use the
mass media (KANTAR EMNID, 2017). In 2007, an EU-
wide study also reveals that most citizens use televi-
sion, internet and daily newspaper to receive infor-
mation about housing conditions (EUROPEAN COM-
MISSION, 2007). Over the last ten years the importance
of the daily newspapers and magazines has decreased,
while the use of the internet has strongly increased
(KANTAR EMNID, 2017). In particular, younger re-
spondents mainly receive information about agricul-
tural topics via the internet, while daily newspapers
seem to be more important amongst the older citizens
(EUROPEAN COMMISSION, 2007; KANTAR EMNID,
2017).

According to VAN WOERKUM and AAARTS
(2009) ‘modern life takes place on the screen’. Thus,
the increasing use of the internet shows that picture
communication is already well established (BuscH et
al., 2015a). The internet offers a wide range of possi-
bilities to publish and share images and videos. In
Germany, several initiatives in agricultural PR use
different formats. To give a few examples, the video-
blogger Dirk Nienhaus (“Bocholter Landschwein”™)
provides insights in the daily work of a pig farmer.
The blogger Marcus Holtkotter (“BauerHolti”) and
Nadine Henke (“Brokser Sauen”) inform about cur-
rent issues on Twitter and Facebook. Blogs are be-
coming more and more popular. ZERFASS and TENCH
(2012) describe weblogs as an important communica-
tion tool which provides several opportunities in so-
cial media communication. Furthermore, a study indi-
cated that blogs are described by readers as a credible
source of information (JOHNSON and KAYE, 2004). A
further example of an agricultural PR-initiative is a
webcam which shows permanently two farrowing
pens in a pig farm of Werner Schwarz (vice president
of the German Farmers’ federation). To show authen-
tic videos, automatic cameras are used while manned
cameras seem to represent a subjective point of view.
Webcams are becoming increasingly popular and are
an important product of the internet (VAN WOERKUM
and AARTS, 2009). In summary, according to
ZERFASS and TENCH (2012) online videos have a high
potential and they are an important communication
tool in PR.

Due to the increasing use of the modern media
(i.e. the internet), it is important to deal with the ef-
fects of pictures and videos on citizens’ perception
and evaluation. In order to understand the effects, the
process of perception should be considered in detail.
The process of perception consists of the reception
and selection, relegation and processing of external
stimuli (HARTUNG and SCHERMER, 2010). Due to this
process, perception is always subjective. As both im-
ages and videos appeal to visual senses, the following
section explains the impact of both.

According to KROEBER-RIEL et al. (2011), imag-
es can be perceived and processed faster and more
easily than other external stimuli. Pictures are also
easier to remember and they are more credible (GRA-
BER, 1996). PAIVIO and CsAPo (1973) explain that
processing of pictures and verbal information is car-
ried out in two different codes: picture and verbal
code. Information is better remembered when it is
stored in verbal and picture codes. In addition, pic-
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tures are easier to translate into verbal information
than vice versa. Compared to verbal communication,
this effect is described as a ‘picture-superiority’
(CHILDERS and HOUSTON, 1984; PAIVIO and CSAPO,
1973). Furthermore, images have an effect on emo-
tionality (LOBINGER 2012). Especially pictures show-
ing animals can evoke emotions (BoscH, 2007). Vid-
eos have similar effects on the viewer. However, vid-
eos address both auditive and visual senses. They
function as an eye-catcher and attract attention
(WIRTH, 2002; NIEGEMANN et al., 2008). Compared
to images, the information offered can be presented
differently (TVERSKY et al., 2002). Furthermore, vid-
eos have a high density of information, which, how-
ever, can also lead to an overload of information. In
addition, videos seem to be authentic and realistic and
they can evoke emotions (PLAG and RIEMPP, 2007).
To give an example, in agricultural PR webcams are
used to present an authentic image of modern animal
husbandry. Studies indicated that webcams might
increase transparency, but they won’t lead to a better
understanding of modern livestock farming (MOSTL
and HAMM, 2016; GAULY et al., 2017).

In general, the effect of pictures as well as of vid-
eos depends on the setting and composition of picture
elements. Besides, activating stimuli leads to a longer
fixation. The activation potential is linked to the size,
colour, design and contrast of the pictures (KROEBER-
RIEL et al., 2011). Concerning livestock farming, the
perception of images and especially of videos has not
been investigated sufficiently. But this aspect is be-
coming increasingly important. Therefore, initial re-
sults will be presented. A study of TIPLADY et al.
(2015) shows film material with animal cruelty in
cattle transports for slaughter to Australian residents.
After 12 months the respondents were reinterviewed.
The results indicated that the film material was re-
membered and led to strong emotions even after 12
months. The researchers conclude that these footages
have long term memories.

Further research results indicate that people fo-
cussed on the faces and bodies of the pigs first, while
the housing equipment was not noticed directly. One
study, for example used the eye-tracking-method to
analyse eye movements (BUSCH et al., 2015a). A fur-
ther study shows the tendency of a better rating of
pictures showing day-old-broiler than pictures with
older ones (BuscH et al., 2015b). Despite these re-
sults, housing equipment and stocking density are also
important criteria for evaluation of housing condi-
tions. In a study of BUSCH et al. (2015b), pictures of
broiler fattening barn with varying stocking densities

were shown to people from the general public. The
study shows that only a strong reduction of stocking
density can lead to a better rating.

According to a study of WILDRAUT et al. (2015),
the perception of livestock farming also depends on
the way of representation. The study shows that peo-
ple’s perception of videos displaying livestock farm-
ing might be influenced by camera work and lighting
conditions. A further study shows that the camera
position might influence the perception and evaluation
as well. Pictures which were taken in higher positions
(bird’s-eye view) tend to be rated more positively
(BUscH et al., 2015a). Other studies demonstrate that
the display of animal faces leads to more positive
ratings (WOLFRAM et al., 2016). In conclusion, studies
have shown that the perception and evaluation of ani-
mal husbandry depends on many factors.

Overall, the literature review demonstrates that
the effects of images and videos showing modern
animal husbandry have not been investigated suffi-
ciently and only a few studies focus on this specific
topic. As these studies show that the image objects
themselves (e.g. animals’ age and stocking density)
and the recording conditions (e.g. light conditions,
camera angle) might influence the evaluation, this
aspect should be analysed in more detail.

5 Methodology

5.1 Structure and Implementation
of the Survey

In the present study 464 participants from Germany
were surveyed based on a standardised online ques-
tionnaire with 25 items (average reply time 10 min).
The collection of data took place in July and August
2016. The questionnaire was composed of five main
subjects. In the first part of the survey sociodemo-
graphic data, such as gender, age, education, monthly
net income, household size and place of residence
were collected. The second part was to gain insights
into the participants’ contact to pig farming and in-
cluded the subjective self-assessments of interest and
knowledge about pig production. These aspects were
surveyed via an analogue scale from 1 (extremely
low) to 100 (particularly high) (only the ends of the
scale were labelled).

In the next step the belief in an animal’s mind
was inquired. In this context four items, concerning
animals’ ability to feel emotions and to act conscious-
ly were scored on a five-point Likert scale. The state-
ments concerning animal mind and animal feelings
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were inspired by HiLLs (1995). In order to determine
the belief in animal mind, the statement that pigs react
automatically, guided by instincts and that they do not
know what they are doing and the statement that pigs'
feelings tend to be less intense than human emotions
were rescaled. Furthermore, the mean value of the
four statements was calculated. In a fourth step, par-
ticipants were asked about their consumption of meat.
This background data was collected to get a better
understanding of the respondents’ socio-demographic
and attitudinal background.

The collection of data regarding participants’
perception and evaluation of film material of a pig
fattening pen constituted the main part of the survey.
Within the survey, each participant was shown four
randomly chosen videos out of sixteen in an experi-
mental setting. The videos were made in February
2015 and April 2015 in an interval of 10 weeks. Fur-
thermore, the videos were taken in the morning be-
tween two feeding times. All videos show the same
pen of a typical pig fattening farm in North Rhine-
Westphalia, Germany. The pigs were kept in a pen
with a basic dimension of 2.2 m x 4.1 m, fully slatted
floor and liquid feeding system. As presented in Table 1,
the videos just varied according to housing conditions,
such as weight of the pigs (65 or 100 kg) and stocking
density (8, 10, or 12 pigs per pen). In regard to the
basic dimension of the pen, the stocking density of
12 pigs is the maximum number of pigs legally allowed.
Additionally, the videos varied according to recording
conditions, such as lighting conditions (natural or
artificial light) and camera angle (steep, 160 cm or

low, 120 cm). The 16 variants of the videos and the
varying factors are given in Table 1.

The length of the videos was 25 sec. The video
edit was not affected by pigs’ behaviour, but interfer-
ing noise was removed. Screenshots of the 16 videos
can be seen in Figure Al in the appendix.

In order to determine the participants’ perception
and evaluation of the shown videos, three questions
were formulated. The questions were based on the
model of KATZ and STOTLAND (1959) in which atti-
tudes have a cognitive, affective and intentional com-
ponent. The first question aimed at the affective com-
ponent. Therefore, the respondents were asked wheth-
er they like the shown housing conditions in the pig
fattening pen or not. The second question was based
on the cognitive component. The participants were
asked whether optimal housing conditions for pigs are
given or not. Finally, they were asked whether they
would accept the shown housing conditions in the
future or not. The last question was derived from the
behavioural component. The evaluation of the shown
film material was tested via analogue scales from
1 (strongly disagree) to 100 (strongly agree).

5.2 Data Analysis

The data were analysed using IBM SPSS Statistics 21.
The analysis of the evaluation of the videos was con-
ducted using descriptive statistics. Therefore, the
Pearson correlation coefficient among the questions
concerning the evaluation of the videos was comput-
ed. Subsequently, the mean values of these results
were calculated. Apart from descriptive statistics a

Table 1. Video variants in consideration of the varying factors: stocking density, weight of pigs, lighting

conditions and camera angle

Variants Weight of pigs Stocking density Lighting conditions Camera angle
V1 65 8 artificial low
V2 65 8 artificial steep
V3 65 10 artificial low
V4 65 10 artificial steep
V5 65 12 artificial low
V6 65 12 artificial steep
V7 65 12 natural low
V8 65 12 natural steep
V9 100 8 artificial low
V10 100 8 artificial steep
V11 100 10 artificial low
V12 100 10 artificial steep
V13 100 12 artificial low
V14 100 12 artificial steep
V15 100 12 natural low
V16 100 12 natural steep

Source: own data (2016)
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cluster analysis was conducted. For this purpose variab-
les which are assumed to be associated with the per-
ception and evaluation of pig production were identi-
fied. As described in Chapter 3, the following varia-
bles might influence people’s evaluation of modern
animal husbandry: belief in animal mind, meat con-
sumption (both coded as ‘dummy-variables’) and
interest and knowledge of pig farming (captured on an
analogue scale, continuous variables). Therefore,
these variables were used to run a cluster analysis.
The cluster analysis was performed using a two-step
cluster method. The particular advantages of a two-
step cluster analysis are the simple handling of large
samples and managing both continuous and categori-
cal variables (SCHENDERA, 2010). As the name sug-
gests, the cluster analysis includes two steps. The first
step is a pre-clustering in which the size of the data
matrix is reduced. In the second step these pre-clusters
are aggregated by a hierarchical method (SCHENDERA,
2010). As continuous and categorical variables were
used to run the analysis, the log-likelihood was re-
quired. Based on the Bayesian information criterion,
the best number of clusters was determined. In total,
13 outliers have been removed. The derived clusters
were used to identify groups of persons and to deter-
mine differences concerning the evaluation of the

shown film material. For a further description, other
variables were compared based on the cluster assign-
ment. The data was analysed by univariate ANOVA
and post hoc Games-Howell tests were carried out.
Post-hoc Games-Howell was chosen because variances
differ and size of clusters are unequal (FIELD, 2009).

The differences between these clusters taking in-
to account the varying housing conditions and record-
ing conditions were compared by using a univariate
General Linear Model. In this analysis the clusters and
the four varying factors in the videos (weight of pigs,
stockings density, camera angle and lighting condi-
tions) were included as principal, fixed effects. Sub-
sequently, post hoc GT2 Hochberg-tests were carried
out. In Table 2 the study design and implementation is
presented in a short and compact way.

5.3 Sample Description

The sample recruitment was realised through a profes-
sional panel provider and the survey was implemented
throughout Germany. The number of respondents was
limited by adding a quota. Quota for gender, age and
education were adapted to the national average. Due
to a modification of quota during data collection and
removal of outliers the final sample is slightly biased
towards younger and better educated persons.

Table 2. Study design and implementation in a compact way

. . 16 vi were made in l.
Creating of videos 6 videos were made in tota

Online survey

e Evaluation of the videos:

Data preparation
prep — Mean values were calculated.

Cluster analysis .
analysis.

O — dependent variable: cluster forming variables
— independent variables: cluster assignment
ANOVA 2 — dependent variable: evaluation of the videos

General Linear
Model

o Videos varied according to stocking density, weight of pigs, camera angle, lighting conditions.

e Each participant was shown randomly four out of 16 videos.

e Evaluation of videos: on each video there were asked three questions.
— Do you like the shown housing conditions in the pig fattening pen?
— Are optimal housing conditions for pigs given?
— Would you accept the shown housing conditions in the future?

— Pearson correlation coefficient between these three questions was conducted.

o Descriptive analysis of sociodemographic data, meat consumption, etc.

e Two-step Cluster analysis was conducted.
Belief in animal mind, meat consumption and interest and knowledge of pig farming were used to run the

o Analysis of variance (ANOVA) was conducted to determine differences between the clusters and cluster
forming variables (e.g. interest and knowledge) and background data (e.g. frequency of farm visits).

e A second ANOVA was conducted to determine differences between the evaluation of the 16 videos.

— independent variables: number of videos
o Subsequent analysis of variance was conducted by using a General Linear Model.
— dependent variable: evaluation of videos
— independent variables: varying factors of the shown videos and clusters of participants

Source: own data (2017)
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Table 3. Sociodemographic characteristics of the sample compared with the German national average

Variables Sample (2016) N?;eonnsalljlsaz\/glr%ge
Gender? Female 50.4 % 51.2 %
Male 49.6 % 48.8 %
18-29 18.1 % 14.1 %
30-39 19.0 % 11.7 %
Age? 40-49 22.0% 16.6 %
50-59 25.0 % 144 %
>60 15.9 % 26.5%
No school qualification 0.6 % 4.7 %
Still in school 0.2% 25%
Education? Lower secondary school leaving certificate 241 % 35.6 %
Intermediate school leaving certificate 39.4 % 28.9 %
Entrance qualification for studies at ‘University of Applied Sciences’ 123 % 8.0 %
General or subject-restricted higher education entrance qualification 23.3% 20.4 %
<1,000 € 75 % -
. 1,001-2,000 € 31.9% -
Monthly netin- 5 551 3 000 € 32.5% .
come/person
3,001-4,000 € 18.1% -
>4,001 € 9.9 % -
1 person 20.3 % 171 %
2 persons 455 % 311 %
Household size* 3 persons 175 % 20.1 %
4 persons 13.4% 19.4 %
>5 persons 34 % 123 %
Population density® | Population density of respondents’ residence (people per km?) 1,275 231

Source (national average): STATISTISCHES BUNDESAMT (2014a), 2STATISTISCHES BUNDESAMT (2014b), 3STATISTISCHES BUNDESAMT
(2014c), *STATISTISCHES BUNDESAMT (2014d), SSTATISTISCHES BUNDESAMT (2015), SSTATISTISCHES BUNDESAMT (2016)

Source (sample): own calculation (2017)

Half of the participants are female. All inter-
viewed persons are over 18 years old and 40 % of
them are between 50 and 59 years old. As shown in
Table 3, the respondents are younger than the German
national average. Besides, the majority of the partici-
pants have middle or high level education. In compar-
ison with the national average the level of education is
higher. In addition, they live in smaller households
than the national average. Most of the interviewed
persons live in a one- or two-persons-household. Two
thirds of the participants earn more than € 1,000 and
less than € 3,000 monthly.

Furthermore, respondents live in regions with a
high population density. Compared to the national
average, participants live in very urban regions.

6 Results

6.1 Descriptive Analysis

Most of the respondents have no agricultural back-
ground. 40 % have never been and 52 % have rarely
or occasionally been on a pig farm (Table 4). Those

who have visited a pig farm have friends (30 %),
relatives (21 %), or neighbours (21 %) living on a
farm. Besides, 48 % of those stated that they know
farms through on-farm tourism and farm shops (mul-
tiple responses were possible). The subjective self-
assessment of knowledge about pig farming on a scale
of 1 to 100 is at an average of 30.0+£26.1. This is con-
trasted by the subjective interest in farming. The par-
ticipants rated their interest in pig farming at an aver-

Table 4. Percentage frequencies of farm visits and
meat consumption

never 432 %
rarely 34.0 %
fFreque_npy & occasionally 18.2 %
arm visits
often 3.6 %
regularly 1.0 %
never 5.6 %
exceptionally 2.6 %
Meat once a week 9.7%
consumption more than once a week 54.5 %
once a day 222 %
more than once a day 54%

Source: own calculation (2017)
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age of 41.9+29.5.

Overall, 6 % of the participants are vegetarians,
12 % eat meat once a week or less, 54 % several times
a week and 28 % at least once a day or more. The
meat consumption varies between the genders. Wom-
en stated that they eat less meat. This is a statistically
significant result (X women=3.8, X men=4.2,
t(462)=3.70, p=0.001). According to the respondents,
meat is primarily purchased in supermarkets (69 %),
butcheries (58 %) and in discounters (39 %). Some
stated that they would buy meat on a farmers’ market
(11 %) and in organic stores (4 %) (multiple responses
were possible).

The analysis of the belief in animal mind presents
controversial results. The evaluation of the first state-
ments concerning pigs’ conscious acting shows that
the respondents tend to agree, but there are also a high
percentage of respondents who are uncertain. As
shown in Table 5, 40 % of the participants agree to the
second item. This statement concerns the instinctive
reaction of pigs. Compared to the first items, the pigs’
ability is noticeably limited. The third statement with
regard to the feelings of pigs shows a clear approval.
More than 85 % of respondents agreed. Besides, the
calculation of mean rank and standard deviation vali-
dates this result. The fourth statement reveals the
greatest uncertainty: 45 % of participants are unsure
about pigs’ feelings intensity. More than one third of
the respondents tend to disagreement indicating a
belief in high intensity of feelings.

6.2 Cluster Analysis

The conducted two-step cluster analysis allows the
identification of four clusters. As shown in Table 6,
these clusters comprise between 64 and 181 respond-
ents. For a further description other characteristics,
such as sociodemographic data was compared based
on the cluster assignment. With regard to sociodemo-

graphic data there are no significant differences be-
tween the four clusters.

Cluster 1 —uninvolved:

Two thirds of the participants from Cluster 1 (n=64)
have never been on pig farms. Thus, this cluster has a
significantly lower frequency of farm visits than the
other clusters. Furthermore, the cluster is character-
ised by its lowest interest and knowledge about pig
farming. The subjective self-assessment is significant-
ly lower than the evaluation of the other clusters (in-
terest x=31+28, knowledge x=20+21). There is no
difference with regard to meat consumption in com-
parison to the other clusters. The analysis of the belief
in animal mind shows uncertainty. The results indicate
a tendency that Cluster 1 has the highest proportion of
male respondents. In total, men made up 59 % of
Cluster 1. In the following, Cluster 1 is described as
uninvolved.

Cluster 2 — moderate:

In contrast to Cluster 1, contact to pig farming is little
higher in Cluster 2 (n=115). More than half of the
participants from Cluster 2 have been rarely or occa-
sionally on a pig farm. Besides, the subjective self-
assessment of interest and knowledge is higher than in
Cluster 1, but lower than in Cluster 3 and 4 (interest
x=39+28, knowledge x=29+25). The analysis of belief
in animal mind reveals that they attributed the ability
to feel emotions and to act consciously to pigs. The
data show many similarities with Cluster 3. Differ-
ences compared to Cluster 3 arise in the evaluation of
negative statements in which pigs’ feelings compared
to humans was less intense. The analysis of responses
indicates uncertainty. In the following, Cluster 2 is
described as moderate.

Cluster 3 — ethical minded:
Cluster 3 is the largest one with 181 respondents. The
participants are mostly interested in pig farming. They

Table 5. Percentage distribution of the level of agreement concerning four items about belief in animal

mind, inspired by HiLLS (1995)

Belief in animal mind S'Frongly Rather I'm not Rather Strongly
disagree disagree sure agree agree

Pigs have a consciousness and they are aware of 32% 6.9 % 276 % 38.4 % 23.9 %
what actually happens to them.

Pigs react automatically, guided by _mstmcts. 6.3% 19.2 % 347 % 313 % 8.6 %
They do not know what they are doing.

Pigs are able to fegl emgtlons, such as pain, ) 0.2 % 0.2 % 9.1% 33.8 % 56.7 %
suffering, fear, satisfaction and maternal affection.

Pigs _feellngs tend to be less intense than human 15.5 % 2249 457 % 14.0 % 24%
emotions.
Source: own calculation (2017)
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Table 6. Cluster description with cluster forming variables and other characteristics

ANOVA Cluster 1 Cluster 2 Cluster 3 Cluster 4 total
uninvolved moderate ethical minded pragmatic

Size of cluster, absolute and in (%) 64 (14) 115 (24) 181 (38) 104 (22) 464 (100)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

linterest in pig farming™” 30.72(27.8) 38.7%¢(28.0) 46.9" (30.1) 436" (29.4) 41.9 (29.5)

'knowledge about farming™ 20.33(21.3) 28.7%¢(25.0) 33.2%¢(26.9) 31.75¢(27.4) 30.0 (26.1)

?frequency of farm visits (index)™ 1.452(0.69) 1.83(0.90) 2.01°(0.95) 2.01°(0.95) 1.85 (0.92)

3 Four statements concerning belief in animal mind:

1. Pigs have a consciousness and

they are aware of what actually 2.952(0.33) 4.23°(0.53) 4.18°(0.92) 2.88%(0.97) 3.73 (1.00)

happens to them.””

2. Pigs react automatically, guided

by instincts. They do not know, 3.03%(0.35) 3.14%(0.86) 2.68"(1.15) 4.13°(0.48) 3.17 (1.04)

what they are doing.™

3. Pigs are able to feel emotions,

such as pain, suffering, fear, satis- 3.662(0.76) 4.50P (0.58) 4.72°(0.55) 4.48°(0.57) 4.47 (0.69)

faction and maternal affection.”

4. Pigs' feelings tend to be less

intengse e h%man erotions 3.06%(0.24) 3.13%(0.41) 1.75°(0.79) 3.44¢(0.77) 2.65 (0.98)

f/gfu'g‘:l*” el I (mEan 3.13%(0.23) 3.61° (0.33) 4.12¢(0.49) 2.949 (0.35) 3.59 (0.62)

Smeat consumption index” 4.19%(1.04) 4.09% (0.93) 3.813(1.21) 4.16°(0.93) 4.01(1.07)

sociodemographic data:

gender f/m (%) " 41/59 54/46 54/46 47/53 50/50

bage (index) "¢ 3.08 (1.41) 3.01 (1.35) 3.03 (1.30) 2.97 (1.39) 3.02 (1.34)

Teducation (index) " 4.66 (1.62) 4.92 (1.60) 4.66 (1.57) 4.70 (1.45) 4.73 (1.56)

8monthly net income (index) ™ 2.75 (1.01) 3.02 (1.03) 2.91 (1.14) 2.88 (1.14) 2.91 (1.01)

%household size (index) ™ 2.30 (1.02) 2.28 (1.00) 2.36 (1.11) 2.41 (1.05) 2.34 (1.05)

Note: bold = cluster forming variables, significance level: "= p<0.05, ™= p<0.01, ™= p<0.001, "s.= not significant, small letters indi-
cate significant differences between clusters (post-hoc test Games-Howell on the significance level p<0.05); 11 = extremely low
to 100 = particularly high; 2scale from 1 = never to 5 = regularly; 3belief in animal mind inspired by HiLLs (1995): scale from 1
= totally disagree to 5 = totally agree; “Mean value of the four statements were calculated. For this purpose statement No. 2 and
No. 4 were rescaled; 5scale from 1 = | don't eat any meat to 6 = more than once a day; ®scale from 1 = 18-29 years to 5 = >60
years; scale from 1 = no school qualification to 7 = A-level; 8index from 1 = <1,000€ to 5 = >4,000; ®scale from 1 = 1 person to

5 =>5 persons
Source: own calculation (2017)

describe themselves as more informed (interest
x=47+30, knowledge x=33+27). Moreover, nearly
30 % of Cluster 3 has rarely or more often been on a
pig farm. Compared to the other clusters, the meat
consumption of Cluster 3 tends to be lower. The analy-
sis of belief in animal mind reveals that respondents
have a strong belief in animal mind and in this context
the highest mean value. With regard to awareness and
feelings in their opinion animals are similar to hu-
mans. Cluster 3 attributes the ability to feel emotions
and to act consciously to pigs and therefore strongly
agree with statements concerning pigs ‘ability to feel
emotions and to act consciously, while they disagree
that pigs are only guided by instincts and feel emo-
tions less intense. In the following Cluster 3 is de-
scribed as ethical minded.

Cluster 4 — pragmatic:

The subjective assessment of interest and knowledge
can be compared to the evaluation of Cluster 3. The
participants describe themselves as interested and well
informed about pig farming (interest x=44+29,
knowledge x=32+27). Compared to Cluster 3, the
meat consumption tends to be higher. Besides, the
analysis of belief in animal mind shows that respond-
ents of Cluster 4 (n=104) agree to the statements con-
cerning pigs’ abilities to feel several feelings while
they are unsure whether pigs are able to feel emotions
less intensive than humans. Furthermore, they are
unsure whether pigs act consciously, while they agree
that pigs are guided by instincts. In summary, their
beliefs in animal mind are limited and on a lower level
than the belief in animal mind of Cluster 1, 2 and 3.
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With regard to sociodemographic data the analysis
indicates a tendency that Cluster 4 has a higher pro-
portion of male respondents than Cluster 2 and 3.
Hereafter, Cluster 4 is characterised as pragmatic.

6.3 Analysis of Variance (ANOVA)

Three questions were asked to determine the evalua-
tion of the videos. The respondents were asked
whether they like the shown housing conditions in the
pig fattening pen, whether optimal housing conditions
for pigs are given and whether they would accept the
shown housing conditions in the future. The Pearson
correlation coefficient was determined to check if
the answers of the three questions correlate. The re-
sults indicate that the correlation coefficient is between

r=0,899 and r=0,931, p=0,001. Therefore, the mean
value of the answers to the three guestions was com-
puted to aggregate the evaluation of each video. In
Table 7 mean values of the answers to each question
are presented. Calculated mean values of the answers
to the three questions (evaluation of the videos in to-
tal) are shown as well. The analysis of the mean value
of the evaluation of 16 videos presents that the videos
were generally rated on a scale of 1 (strongly disa-
gree) to 100 (strongly agree) at an average of
18.78+21.99 (Table 7). It becomes clear that the high-
est average evaluation is 26.08+23.82 (Video 1) and
the lowest average evaluation is 13.47+£18.97 (Video
13). Therefore, differences between the videos be-
come visible. The variance analysis (ANOVA) indi-

Table 7. Results of the evaluation of the sixteen video variants

Are optimal
housing condi-
tions for pigs
given?”
mean (SD)

Would you accept
the shown housing
conditions in the
future?”
mean (SD)

Evaluation of
videos in total’

mean (SD)

25.18 (24.70)
23.83 (26.66)
16.88 (20.18)
19.32 (27.77)
18.72 (22.07)
16.79 (21.15)
14.79 (19.92)
20.50 (21.29)
23.05 (24.43)
22.64 (24.68)
13.41 (18.03)
15.43 (17.85)
13.19 (18.63)
12.75 (17.77)
13.98 (17.57)

18.63 (21.25)

23.95 (24.73)
23.46 (26.78)
16.44 (20.31)
19.37 (28.62)
18.70 (23.23)
16.68 (20.59)
15.68 (21.55)
20.80 (23.45)
22.58 (24.96)
22.51 (25.09)
15.24 (21.39)
15.13 (18.43)
13.26 (20.01)
12.45 (20.00)
13.62 (18.95)

18.80 (22.63)

26.08 (23.82)
24.16(26.27)
17.10 (20.18)
19.81 (27.36)
19.32 (22.08)
17.42 (20.39)
15.48 (20.45)
2229 (21.18)
23.56 (24.46)
23.32(24.57)
14.94 (18.93)
16.12 (18.06)
13.47 (18.96)
13.80 (18.86)
14.44 (17.94)

18.97 (21.37)

Do you like the
Characteristics Sample shown housing
Video of the videos size per conditions in the
video” | pig fattening pen?*
mean (SD)

65 kg, 8 pigs, artificial

V1 Fshts o ke 133 29.11 (25.68)
65 kg, 8 pigs, artificial

V2 light, steep angle 125 25.20 (26.44)
65 kg, 10 pigs, artificial

V3 bty Doy cardle 90 17.98 (20.68)

va | 63 ke 10pigs,artificial | ¢ 20.75 (27.36)
light, steep angle
65 kg, 12 pigs, artificial

V5 bty oy crdle 105 20.53 (22.33)
65 kg, 12 pigs, artificial

A\ light, steep angle 110 18.80 (20.97)
65 kg, 12 pigs, natural

V7 bty Doy crdle 106 15.98 (20.45)
65 kg, 12 pigs, natural

V8 light, steep angle 113 25.57 (21.95)
100 kg, 8 pigs, artificial

V9 i, o el 111 25.06 (24.92)
100 kg, 8 pigs, artificial

V10 light, steep angle 118 24.80 (25.31)
100 kg, 10 pigs, artifi-

Vil cial light, low angle 116 LG
100 kg, 10 pigs, artifi-

vi2 cial light, steep angle 129 1781 (19.23)
100 kg, 12 pigs, artifi-

M cial light, low angle e LS/ (PRt
100 kg, 12 pigs, artifi-

vi4 cial light, steep angle 122 16.20 (20.88)
100 kg, 12 pigs, natural

V15 Tisfts, (o sl 131 15.73 (19.18)
100 kg, 12 pigs, natural

V16 light, steep angle 112 19.47 (21.20)

total 1,856 20.23 (22.78)

18.07 (21.98)

18.03 (22.90)

18.78 (21,99)

*four videos per person at random

# measured on a scale from 1 = strongly disagree to 100 = strongly agree

I mean values of the three questions were determined
Source: own calculation (2017)
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cates significant differences between the shown film
materials, F(15,1840)=4.328, p=0.001 but does not
reveal which factors might influence the evaluation.

Table 8 shows the results of the univariate analy-
sis of variance. The evaluation of the videos in total
was the dependent variable (calculated mean values of
the answers to the three questions). The cluster as-
signment and the varying factors of the videos (weight
of pigs, stocking density, camera angle and lighting
conditions), which might influence the evaluation of
the videos, were used as independent variables. The
differences between these factors were compared by
using a General Linear Model. All factors were in-
cluded as fixed effects. In the model, these factors
were considered as main effect. In addition, interac-
tions between the factors were also tested in the mod-
el. However, only the interactions that show signifi-
cant differences will be presented below.

The results of the analysis show that the overall
model is significant (F(63,1792)=14.767, p=0.001).
Serval interactions were analysed. In total there are
five significant differences, four main effects and one
interaction between lighting conditions and camera
angle.

The cluster assignment is one main effect. The
post hoc test reveals that the evaluation of Cluster 3
differs significantly from Cluster 1, 2 and 4 while

Table 8. Results of the General Linear Model

Cluster 1 does not differ from Cluster 4. Furthermore,
Cluster 4 also differs from Cluster 2. The evaluation
of the videos in consideration of the varying stocking
densities differs significantly between 8 pigs per pen
and 10 or 12 pigs per pen. The videos showing 8 pigs
per pen were rated significantly better than the other
videos. Though, there are no differences between 10
and 12 pigs per pen. The weight of the pigs also influ-
enced the evaluation of the videos. The videos show-
ing pigs with a weight of 65 kg were rated significant-
ly better than the videos with pigs weighing 100 kg.

The camera angle was a further main factor. The
videos which were made from a higher perspective
tend to a higher rating. The factor lighting condition
by itself does not influence the evaluation. The inter-
action between lighting conditions and camera angle
is significant. As presented in Table 8, it can be seen
that the camera angle leads to a different evaluation, if
the video was taken in daylight; hence the videos from
a higher perspective were rated more positively. In
contrast, if the videos were filmed in an artificial light,
the camera angle won’t influence the participants’
evaluation.

To sum up: there were not identified interactions
between cluster assignment and varying factors in the
videos. Furthermore, there are no interactions between
housing and recording conditions. Interpreting the

. I Evaluation of the videos in total?
General Linear Model, univariate - -
N# mean (SD) F Sig. Partial n?

1 - uninvolved 256 22.15%(22.12)
2- 4 20.032(22.

Cluster mo_derate_ 60 0.03%(2259) 23.04 0.001™" 0.036
3 - ethical minded 724 13.84P (18.54)
4 - pragmatic 416 23.90° (24.90)
8 pigs per pen 487 24.342(24.74)

Stocking density | 10 pigs per pen 441 16.90P (21.28) 21.07 0.001™" 0.022
12 pigs per pen 928 16.75° (20.24)
65 k 888 20.53 (23.18

Weight of pigs g (23.18) 6.82 0.009™ 0.004
100 kg 968 17.17 (20.72)

ighti | 462 17.70 (20.

Lighting natura ° 0@036) 1 H51 | oa3ms | 0001

conditions artificial 1,394 19.14 (22.50)
stee| 935 19.46 (20.36

Camera angle P (20.36) 6.39 0.01™ 0.003
low 921 18.08 (22.50)
natural light * steep angle 225 20.64 (21.29)

Lighting natural light * low angle 237 14.91 (19.07

conditions * — ? i g | 91 (19.07) 7.22 0.007™ 0.004

camera angle artificial light * steep angle 710 19.09 (23.00)
artificial light * low angle 684 19.18 (21.98)

#four videos per person at random

!Mean values of three questions: Do you like the shown housing conditions in the pig fattening pen?, Are optimal housing conditions for
pigs are given?, Would you accept the shown housing conditions in the future?

2measured on scale from 1 = strongly disagree to 100 = strongly agree
=p<0.001, "s= not significant, small letters indicate significant differences between clusters

*kk

significance level: *=p<0.05, *=p<0.01,
(post-hoc test GT2 Hochberg on the significance level p<0.05)
Source: own calculation (2017)
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effect size (partial eta squared) according to COHEN
(1988), it should be noted that the cluster assignment
is a main but small effect.

7 Discussion and Conclusion

Due to an increasing alienation from agriculture, pic-
ture communication in public relations (PR) has be-
come important. Therefore, there were used videos of
a pig fattening pen in the present study as stimuli to
evaluate modern pig farming. Respondents evaluated
four out of sixteen videos at random. The videos var-
ied according to lighting conditions, camera angle,
weight of pigs and stocking density. Based on belief
in animal mind, interest and knowledge about pig
production as well as meat consumption the respond-
ents were segmented into four clusters. In an analysis
of variance, it was analysed whether cluster assign-
ment and varying factors in the videos are related to
the evaluation of the videos. In the following, implica-
tions for picture communication in agricultural PR
will be outlined.

7.1 Cluster Effects

The results of the analysis of variance show that re-
spondents belonging to certain clusters are more im-
portant in explaining perceptions of livestock produc-
tion than housing conditions and recording conditions.
Respondents can be clustered based on belief in ani-
mal mind, their relation to agriculture and meat con-
sumption. In summary, there were identified four
clusters which also vary in relation to the evaluation
of the shown videos. Remarkably, with regard to soci-
odemographic data, such as age, education, monthly
net income and household size there are no significant
differences between these clusters. In terms of gender,
Cluster 2 and 3 tend to have a higher proportion of
female respondents.

Overall, no interactions between cluster assign-
ment and varying factors were identified. Therefore, it
cannot be presumed that the varying factors in the
videos have a differential strong impact on the clus-
ters’ evaluation of the videos. To give an example,
this means that regardless of the cluster assignment,
videos showing 8 pigs per pen were evaluated better
than 12 pigs pen. This implies that cluster specific
adaptions of the analysed video factors will not lead to
better evaluations only within specific clusters, e.g. it
would not be possible to improve evaluation of the
ethical minded cluster by reducing the stocking densi-

ty to similar levels of the other clusters as this change
in stocking density would also improve the evaluation
of all other clusters. Therefore, the effects of the vary-
ing factors can be related equally to all clusters. Nev-
ertheless, the clusters differ to each other based on
cluster-forming variables as well as evaluation of the
videos. In the following, these differences and possi-
ble consequences for the agricultural PR will be dis-
cussed.

Cluster 1 is ‘uninvolved’. Participants are unin-
terested and describe themselves as rather uninformed.
This is probably related to the frequency of farm visits
as the uninvolved Cluster 1 has only little contact to
livestock farming. Most of respondents never have
been on a farm. HEISE and THEUVSEN (2016a) carried
out a cluster analysis based on i.a. involvement, per-
ception of animal welfare and social acceptance of
meat consumption. One of the clusters is similar to
Cluster 1 of the present study (HEISE and THEUVSEN,
2016a). With regard to animal welfare labels, VEC-
CHIO and ANNUNZIATA (2012) indicated a cluster
which is described as inactive. The ‘inactive’ respond-
ents have a low degree of interest in animal welfare
and little knowledge about animal welfare labelling.

The attitudes of the respondents concerning the
animal’s mind are undecided. This could be due to the
little to no knowledge about modern pig farming. It
can be assumed that participants from Cluster 1 do not
know how to judge. Although the videos were rated
poorly, their evaluation, however, is better than the
evaluation of Cluster 3. Overall, it can be noted that
less interested respondents are also less critical to-
wards modern livestock farming (BUScH et al. 2013).
As people’s interest might be linked to the importance
they attach to animal welfare related topics (EUROPE-
AN COMMISSION, 2007), it can be presumed with the
help of PR that Cluster 1 would be hard to reach. Due
to their little interest they probably do not search for
information about modern livestock farming in the
internet or in social media networks. As low interest is
combined with little criticism, more critical clusters
should be focussed on.

Cluster 2 is ‘moderate. Participants describe
themselves as uninformed and have diverse percep-
tions. Respondents of Cluster 2 describe pigs as being
able to feel emotions and to act consciously, but they
are unsure whether pigs are able to act and feel like
human beings. Furthermore, the videos were rated
poorly but similarly to Cluster 1 and 4. Besides, re-
spondents of Cluster 2 are more interested in pig
farming than participants from Cluster 1 but less in-
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terested than those from Cluster 3. It can be assumed
that in general this Cluster is receptive to agricultural
PR campaigns, but information offered should be
adapted to the information need of respondents. It can
be summarised that this cluster is an important target
group for agricultural PR.

Cluster 3 is ‘ethical minded’. The respondents
are most critical, while they are interested and in-
formed. According to a cluster analysis of WEIBLE et
al. (2016), citizens who have a better knowledge about
agriculture were more critical towards modern pig
production. In regard to items concerning pigs’ abili-
ties to feel emotions and to act consciously it can be
noted that participants from Cluster 3 have a clear line
of argumentation. They strongly agree to the state-
ments concerning pigs’ ability to feel emotions and to
act consciously while they disagree that pigs are only
guided by instinct and have less intense emotions than
human beings. Overall, they have a strong belief in
animal mind. This could be explained by their funda-
mental attitudes. A cluster analysis of HEISE and
THEUVSEN (2016a) indicated a similar cluster, which
is called ‘interested animal welfare advocates’. In
summary, due to the fundamental interest in pig farm-
ing it can be supposed that participants from Cluster 3
will be receptive to agricultural PR campaigns in the
internet or social media channels and they will be easy
to reach. But it can be assumed that due to their belief
in animal mind and their poor evaluation, their low
acceptance can be increased only limitedly. Further-
more, as they have the highest frequency of farm vis-
its it can be supposed that farm visits are a good way
to inform respondents of Cluster 3.

Cluster 4 is described as ‘pragmatic’. Compared
to Cluster 1 these respondents are also less critical, but
they are interested and well-informed. Especially with
regard to belief in animal mind, it can be assumed that
participants from Cluster 4 think pragmatically. Re-
spondents attribute the ability to feel emotions but
they are rather unsure whether pigs feel emotions less
intense than humans. Furthermore, they are sure that
pigs are guided by instincts but they are rather unsure
whether pigs are able to act consciously. Thus, com-
pared to the other clusters their belief in animal mind
is on lower level. Besides, respondents tend to have
the most direct contact to farmers. Therefore, it can be
suggested that these persons are closer to agriculture
and have already gained their own experiences. Stud-
ies have shown that direct connection to farmers
might increase people’s acceptance (KOCHER, 2009;
ERMANN et al., 2017). Concerning PR, it can be con-

cluded that the participants are easy to reach and re-
ceptive to agricultural PR. As high interest is com-
bined with low criticism, Cluster 4 should be viewed
as an important basis for PR.

Due to a different degree of interest and knowl-
edge about pig farming and a different level of agree-
ment with statements concerning belief in animal
mind, it can be assumed that there is different need of
information about modern pig farming between these
four clusters. Furthermore, it can be assumed that it is
necessary to provide information to specific target
groups (MOSTL and HAMM, 2016; VERBEKE, 2005).
However, in order to be able to draw concrete conclu-
sions further studies are necessary that also focus on
how different framings of videos have impact on
evaluation.

7.2 Effects of Recording and
Housing Conditions

The results of the present study indicate that varying
factors in the videos can influence people’s perception
and evaluation of videos from livestock farming. Con-
cerning weight and thus age of the shown animals, a
study by BUscH et al. (2015b) indicates that pictures
showing day-old-chicks were rated more positively.
This can be explained by the concept of baby schema
because younger animals look cuter than older ones
(BuscH et al., 2015b). In the present study, it can be
concluded that the weight of pigs seems to affect the
evaluation of the videos. It can be assumed that the
differences in weight were not recognisable immedi-
ately as pigs with 65 kg are not perceived as young
and cute anymore. Therefore, it cannot be ruled out
that weight differences of younger pigs especially
piglets could have a stronger impact on respondents’
evaluation. In addition, the weight of pigs is associa-
ted with stocking density. In the present study, the
available space for pigs weighing 65 and 100 kg was
0.75 m2. 1t can be assumed that the available space in
videos showing 65 kg pigs looks larger than in videos
showing 100 kg pigs. To separate animal age and
stocking density effects it would be necessary to vary
stocking density according to live weight per square
meter with same aged animals or vary age of animals
at same stocking densities measured in live weight per
square meter.

Stocking density based on number of animals per
square meter is another factor which influences the
evaluation of the videos. In the present study, videos
showing 8 pigs per pen were rated significantly better
than the other videos. In these videos the available
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space per pig is increased by up to 66 %. Similar to
BuscH et al. (2015b) only a strongly reduced stocking
density leads to a better rating. According to
VANHONACKER et al. (2009) the group size is less
important than the pen size. In the authors’ opinion an
increasing pen size might lead to a better evaluation.

In addition, stocking density is associated with
the camera position (BuscH et al., 2015a). In the
study of BuscH et al. (2015a) pictures which were
made from a higher position (bird’s-eye view) were
rated more positively. An explanation could be that in
a higher camera position respondents can evaluate the
space allowance for pigs more easily than in a lower
position (BUsCH et al., 2015a). Therefore, it can be
confirmed that the stocking density and available
space for pigs is an important evaluation criterion.
Although it is difficult for laypersons to evaluate what
an appropriate stocking density in pig fattening means
(WILDRAUT et al., 2015), the results of the present
study indicate that only strong reductions of currently
common stocking densities have the potential to lead
to better evaluations of pig fattening. Overall, it is
confirmed that for citizens the space to move is an
important animal welfare criteria (e.g. HEISE and
THEUVSEN, 2016b; VANHONACKER et al., 2008; SATO
et al., 2017).

Furthermore, the behaviour of the shown pigs
remained unconsidered, while in a study of BUSCH et
al. (2015a) the behaviour of animals has impact on the
respondents’ evaluation where lying pigs were de-
scribed as sick and weak. A study of WILDRAUT et al.
(2015) also indicated that consumers describe sleeping
pigs as lethargic. In further studies pigs’ behaviour
should be analysed as well. Therefore, it cannot be
concluded that pigs’ behaviour has no effect on the
evaluation.

In general, the videos were rated poorly. Never-
theless, due to an increasing urbanisation, citizens
have no direct connection to farmers (FORUM Mo-
DERNE LANDWIRTSCHAFT, 2016) and therefore picture
communication in PR is important to inform citizens
about modern livestock farming. Overall, in the pre-
sent study recording conditions have lower im-
portance to the evaluation of the videos than housing
conditions. With regard to the presentation of the pig
fattening pen, the videos are similar to webcams re-
cordings. To give an example, the webcam of Werner
Schwarz shows two farrowing pen viewed from
above. According to VAN WOERKUM and AARTS
(2009) automated cameras are used to present an au-
thentic version of reality. In comparison, manned

cameras might lead to the risk of a subjective view
(VAN WOERKUM and AAARTS, 2009). However, stud-
ies in which webcam recording from animal husband-
ry was shown to citizens indicated that the use of
webcams in agricultural PR is disputed. In general,
webcams show that farmers do not hide anything.
Results of two studies indicated that webcams might
increase transparency, but do not increase acceptance
(MOsSTL and HAMM, 2016; GAULY et al., 2017). GAU-
LY et al. (2017) concluded that watching farm animal
is less interesting than watching wild animals. Fur-
thermore, according to MOSTL and HAMM (2016)
most of respondents stated that they would rather not
recommend watching webcam videos to friends.

It can be assumed that the videos of the present
study are unattractive and they do not provide positive
activating stimuli. Furthermore, it can be supposed
that respondents do not recognize minor differences of
housing conditions in film material. As a result, pic-
tures and videos showing livestock farming should be
attractive and videos should be much more interesting
(BuscH et al., 2015a). A study of TIPLADY et al.
(2015) indicated that videos showing animal cruelty
were remembered very well and led to strong emo-
tions even after 12 months. Depending on what and
how they are displayed, videos might evoke different
reactions. The example of animal cruelty shows that
videos might also evoke strong emotions. Thus, for
farmers and farmers’ association it is important to deal
with the design of videos for PR.

As a consequence, there cannot be derived no di-
rect recommendation for agricultural and livestock
PR. In the present study, it should be considered that
the way how the pig fattening pen is presented is al-
ways the same way. For example, videos do not differ
according to the viewing direction. Furthermore, no
zoom into the scene or a panorama view was provided
and only one pen was shown to the citizens. There-
fore, citizens could only guess what is around the pig
fattening pen. Thus, it cannot be excluded that other
recording conditions might influence citizens’ evalua-
tion of videos showing modern livestock farming. It
can be noted that there are no other comparable stud-
ies. As a result further studies are required. In this
context, it would be interesting whether other record-
ing conditions could lead to a better evaluation of the
videos. One possibility is to use more colourful and
contrasting video recordings to provide more activat-
ing stimuli to the viewer. Perhaps the videos were too
colourless. Another possibility is to use a panorama
view to give the participants a better overview what
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happens around. Furthermore, according to TVERSKY
et al. (2002), the viewer should be given the oppor-
tunity to zoom, change orientation, control speed and
to review. Therefore, a further possibility is a 360°
view, possibly combined with virtual reality equip-
ment to allow more holistic experiences. Hence, an
interactive farm visit is possible for urban citizens. In
this context, videos showing modern livestock farm-
ing could be presented more attractively and provide
activating stimuli.

Overall, the shown videos were rated poorly.
Consequently, it can be concluded that there is only
little to no acceptance of the shown housing system.
Although fully slatted floors (STATISTISCHES BUN-
DESAMT, 2014e) and housing of small groups (Hov,
2012) are common housing conditions in Germany, it
can be assumed that more animal-friendly housing
conditions could lead to a better evaluation. The pre-
sent study indicates that a reduced stocking density
leads to a better evaluation of the videos. Overall, in
further studies it should be analysed whether videos
showing, e.g. an increasing pen size, a large group
management, or straw bedding might be better evalu-
ated than the videos in the present study. In general,
pig farming needs to be more oriented towards socie-
ty’s demands. In dialogue with today’s society mod-
ern pig farming should be discussed and further de-
veloped. In consideration of economic, ecological and
animal-welfare-based aspects modern livestock farm-
ing should be improved.

7.3 Limitations

Overall, it can be summarised that the present study
has only a small sample size. The survey took place
throughout Germany but the sample is not representa-
tive in relation to characteristics, such as population
density and household size. Compared to the national
average, the respondents live in urban regions and in
mainly small household sizes. Besides, the present
sample is slightly biased towards younger and better
educated persons.

With regard to the meat consumption, it should
be noted that the respondents of the present study tend
to have a higher meat consumption. In the EU 47 % of
citizens eat two or three times a week and only 14 %
more than five times meat products. The results are
similar to Germany. In Germany most of the respond-
ents eat two or three times a week meat products (Eu-
ROPEAN COMMISSION, 2013). In the present study
27% of respondents eat at least once a day meat and
meat products.

The lack of representativeness should be taken
into account when interpreting the results. It should be
assumed that respondents tend to be more critical
towards modern livestock farming. To give an exam-
ple, according to KANTAR EMNID (2017) rural citizens
tend to have a better opinion of modern livestock
farming. These results are similar to the results of
WEIBLE et al. (2016). The study indicates that more
often ‘opponents’ of pig farming stated that they live
in urban regions. Furthermore, due to the increasing
urbanisation citizens have only little to no knowledge
about animal husbandry, while rural citizens have
rather a better knowledge about modern agriculture
(EUROPEAN COMMISSION, 2007). Further studies indi-
cated that younger (WOLF et al., 2015) as well as bet-
ter educated citizens tend to be more critical (EURO-
PEAN COMMISSION, 2005). In summary, the sample is
not representative. Hence, the results should be inter-
preted with caution.

In addition, further questions could have led to
concrete conclusions regarding target group-specific
PR. It can be noted that some information is missing,
for example participants’ need for additional infor-
mation about animal husbandry. Furthermore, it
would have been interesting to know whether the par-
ticipants have already watched online videos about
livestock farming and what kind of information
sources have been used.
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Appendix

Figure Al. Screenshots of the 16 videos

V5: 65 kg, 12 pigs, artificial light, low angle V6: 65 kg, 12 pigs, artificial light, steep angle

V7: 65 kg, 12 pigs, natural light, low angle V8: 65 kg, 12 pigs, natural light, steep angle
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V13: 100 kg, 12 pigs, artificial light, low angle V14: 100 kg, 12 pigs, artificial light, steep angle

V15: 100 kg, 12 pigs, natural light, low angle V16: 100 kg, 12 pigs, natural light, steep angle

Note: survey participants were shown coloured videos. The following screenshots were converted into black and white.
Source: own data (2016)
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