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ABSTRACT

Intensive animal production systems are compromising current animal welfare standards. Societies’
growing concerns regarding how animals are raised have resulted in continuous policy reforms and
regulations that have banned certain intensive farming methods. However, these concerns toward
animal welfare can vary across different countries and cultures. In many developed countries, EU
policymakers are continuously identifying and implementing more restrictive regulations driven by
social changes that go beyond the current minimum animal welfare requirements. However, animal
welfare is also an emerging concern in developing countries. In this context, the main objectives of
this thesis are threefold:

Firstly, to analyze the EU consumers' and citizens’ attitudes towards more restrictive animal welfare
(AW) regulations. The Logit Model (LM) regression was used in eight European countries (Spain, the
United Kingdom, Poland, Greece, Lithuania, Romania, Italy, and Sweden) on a sample of 3860
respondents. The results showed that consumers are more reluctant to adopt more restrictive
regulations than respondents in their role of citizens. Respondents from northern European countries
(Poland and Sweden) are more likely to support more restrictive animal welfare regulations than
respondents from southern countries (Spain and Italy). Women were found to be more concerned
with the welfare of pigs and laying hens, giving credibility to the Internet as an information source and
more likely to support more restrictive animal welfare legislation. Secondly, the students’ opinions
towards the inclusion of the AW subjects in their educational program were analyzed. The Logit
Model (LM) from eight European Union (EU) countries with 1,952 secondary students and 1,929
graduate students was also used. The results showed that female university students with a high
level of subjective and objective knowledge on AW and who required more restrictive AW regulations
gave support to include the concept in their educational programs. However, students who support
medical experiments that use animals to improve human health were less likely to accept the
inclusion of the AW in their educational curricula. Furthermore, students in Italy compared to those
in Sweden were prone to support AW educational programs.

Thirdly, in order to have a comparative view of a developing country compared to results in EU,
Iranian citizens' and consumers’ willingness to pay (WTP) for animal welfare (AW) milk products were
analyzed using the choice experiment. The results indicate that citizens are willing to pay the highest
price for traditional AW milk but not for industrial and traditional milk without AW certification.
Moreover, individuals in their role as consumers exhibit a higher WTP for all types of milk but with a
marked preference for industrial AW than traditional. Citizen's women and those who rely on the
Internet were more concerned with dairy cattle farms and were more likely to choose AW milk.

Furthermore, consumer women and those who do not have children show a higher preference for
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industrial AW milk with lower animal welfare standards. However, consumers who support using
animals for sport and those who assign high credibility to the television as an information source were
less likely to pay a premium for AW products. Our results highlighted that both consumers and
citizens are demanding higher standards regarding animal welfare. Consumers by purchasing animal
welfare-friendly products and citizens by adopting a holistic approach to society legislation to achieve
a minimum standard of welfare conditions. Finally, our results highlight the importance of
policymakers adopting reforms that are in accordance with societal preference and concerns to
create more effective and acceptable animal welfare policies. Also, teaching the AW concept at
universities and schools' programs, mainly in the Mediterranean countries in secondary schools, is
needed.

Keywords: animal welfare, citizens, consumers, EU, educational programs, secondary school,

university, Willingness to pay, Milk
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Resumen
Los sistemas de produccion animal intensiva estan comprometiendo los estdndares actuales de
bienestar animal. La creciente preocupacion de las sociedades con respecto a como se crian los
animales ha dado lugar a continuas reformas politicas y regulaciones que han prohibido ciertos
métodos de cultivo intensivo. Sin embargo, estas preocupaciones sobre el bienestar animal pueden
variar entre diferentes paises y culturas. En muchos paises desarrollados, los formuladores de
politicas de la UE estan identificando e implementando continuamente regulaciones mas restrictivas
impulsadas por cambios sociales que van mas alla de los requisitos minimos actuales de bienestar
animal. Sin embargo, el bienestar animal también es una preocupacion emergente en los paises en

desarrollo. En este contexto, los principales objetivos de esta tesis son tres:

En primer lugar, analizar las actitudes de los consumidores y ciudadanos de la UE hacia normas
mas restrictivas sobre el bienestar de los animales (AW). La regresion del Modelo Logit (LM) se
utilizé en ocho paises europeos (Espafia, Reino Unido, Polonia, Grecia, Lituania, Rumania, Italia y
Suecia) en una muestra con una muestra de 3860 encuestados. Los resultados mostraron que los
consumidores son mas reacios a adoptar regulaciones mas restrictivas que los encuestados en su
papel de ciudadanos. Los encuestados de los paises del norte de Europa (Polonia y Suecia) son
MAs propensos a apoyar regulaciones de bienestar animal mas restrictivas que los encuestados de
los paises del sur (Espafia e Italia). Se descubrié que las mujeres estaban méas preocupadas por el
bienestar de los cerdos y las gallinas ponedoras, lo que da credibilidad a Internet como fuente de
informacion y es mas probable que apoye una legislacién de bienestar animal mas restrictiva. En
segundo lugar, se analizaron las opiniones de los estudiantes hacia la inclusién de las asignaturas
AW en su programa educativo. También se utilizé el modelo Logit (LM) de ocho paises de la Unién
Europea (UE). Los resultados mostraron que estudiantes universitarias con un alto nivel de
conocimiento subjetivo y objetivo sobre AW y que requerian regulaciones de AW mas restrictivas
dieron apoyo para incluir el concepto en sus programas educativos. Sin embargo, los estudiantes
gue apoyan los experimentos médicos que utilizan animales para mejorar la salud humana tenian
menos probabilidades de aceptar la inclusion del AW en sus planes de estudios educativos. Ademas,
los estudiantes de Italia, en comparacién con los de Suecia, eran propensos a apoyar los programas

educativos de AW.

En tercer lugar, para tener una vision comparativa de un pais en desarrollo en comparacion con los
resultados de la UE, se analiz6 la disposicion a pagar (DAP) de los ciudadanos y consumidores
iranies por productos lacteos de bienestar animal (AW) utilizando el experimento de eleccion. Los

resultados indican que los ciudadanos estan dispuestos a pagar el precio mas alto por la leche AW
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tradicional, pero no por la leche industrial y tradicional sin certificacion AW. Ademas, los individuos
en su rol de consumidores exhiben una DAP mas alta para todos los tipos de leche, pero con una
marcada preferencia por la AW industrial que la tradicional. Las mujeres ciudadanas y las que
dependen de Internet estaban mas preocupadas por las granjas de ganado lechero y eran mas
propensas a elegir la leche AW. Ademas, las mujeres consumidoras y las que no tienen hijos
muestran una mayor preferencia por la leche industrial AW con un estandar de bienestar animal méas
bajo. Sin embargo, los consumidores que apoyan el uso de animales para el deporte y aquellos que
asignan una alta credibilidad a la television como fuente de informacion tenian menos probabilidades
de pagar una prima por los productos AW. Nuestros resultados destacaron que tanto los
consumidores como los ciudadanos exigen estandares mas altos en materia de bienestar animal.
Los consumidores compran productos respetuosos con el bienestar animal y los ciudadanos adoptan
un enfoque holistico de la legislacion de la sociedad para lograr un estdndar minimo de condiciones
de bienestar. Finalmente, los resultados muestran que la ensefianza del concepto de AW en las
universidades y programas escolares, principalmente en los paises mediterraneos en las escuelas

secundarias, es necesaria.

Palabras clave: bienestar animal, ciudadanos, consumidores, UE, programas educativos, escuela
secundaria, universidad, disposicion a pagar, Leche
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CHAPTER 1. INTRODUCTION AND BACKGROUND
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1.1 Introduction

Growing ethical concerns for farm animal welfare (FAW), the rising preferences for healthy diets, and
perceived high food quality, tastier, environmentally friendly, and traditional (de Graaf et al., 2016) have
increased consumers’ preferences for the consumption of animal welfare meat products (AWM) (Mulder &
Zomer, 2017). Animal welfare (hereafter, AW) per se is a complex and multidimensional concept (Nocella et
al., 2010). However, there is an agreement in the literature that access to natural and suitable housing, space
management, good quality nutrition, disease prevention, and treatment are the cornerstones of AW standards
which are reflected by the growing body legislations at EU (Buller et al., 2018) and national policy levels. In
this context, EU policymakers are continuously reforming, defining, approving, implementing, and monitoring
more restrictive regulations driven by social changes that go beyond the current minimum requirements of
animal welfare. Moreover, the World Organization for Animal Health (OIE) has supported the banning of
several intensive livestock production systems (Kallas et al., 2013; OIE, 2017) and promotes measures to
improve livestock conditions.

However, the increasing consumption of animal products relating to the growing population, income
growth, and changes in human diets has led to guestioning the sustainability of current agricultural systems
(FAO, 201; Vannuccini, 2018). This potential increase in demand for meat products is usually accompanied by
a deterioration in livestock welfare, which increases societal concerns about how animals are raised and treated
(Khaneghahi Abyaneh et al., 2020). Nevertheless, concerns related to intensive livestock production systems
do not always translate into the consumption of animal welfare products, nor do they pay a premium price for
them (Clark et al., 2016). This limitation could be related to price barriers (Harper et al., 2001), the role of
individuals as citizens or consumers (Boogaard et al. 2011), lack of availability of AWP at retail (Vermeir &
Verbeke, 2004), subjective and objective level of information (Zander & Feucht, 2018), insufficient
information (Vanhonacker & Verbeke, 2014), product type (Waldrop & Roosen, 2021), animal species
(Carlsson et al., 2007), socio-economic characteristics and countries and cultures.

Several studies showed that concerns regarding animal welfare are related to animal species (Cicia &
Colantuoni, 2010). Considerable concern has been found, in general, with respect to pig production systems
(Clark et al., 2016), broilers (Broom, 2017), and laying hens (Campbell et al., 2017). Consumers are also
concerned about laboratory animals used in research, such as rodents and rabbits, and those used in teaching
and experiments related to medical issues. The relatively low animal welfare standards may be justified by the
social benefits of permitting such animal uses (Carbone, 2004). Many consumers may agree to use animals to
support medical issues, whereas they are much more concerned about using animals for developing secondary
products, such as cosmetics and furs.

Preferences and willingness to pay (WTP) for AW products can differ depending on what people think

in their different roles as citizens and how they behave as consumers (Zaremba & Smolenski, 2000; Frewer et
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al., 2005; Krystallis et al., 2009). Consumers express values and interests related to the process of purchasing,
preparing, and consuming animal-based products. Also, consumers tend to respond to economic incentives
with individualistic and materialistic concerns by maximizing their utility and thus rationally choosing
products. These issues for citizens, including vegetarians and vegans, are associated with the organization of
society and political issues that may not be influenced by purchasing behavior (Korzen & Lassen, 2010). A
citizen’s point of view is not necessarily based on economic interest but can be based on other sets of values
more related to altruistic concerns, adopting a holistic approach to society (Bayarri et al., 2012).

Whereas citizens and consumers are both concerned about intensive production systems, a discrepancy
between their attitudes and WTP toward animal welfare has been identified (Ouyang & Sharma, 2019; Clark
etal., 2016). This finding is supported by several studies showing that citizens voted in favor of banning battery
eggs, while this type of egg was the most commonly purchased and consumed egg (Verbeke, 2009;
Vanhonacker et al., 2010; Lusk & Norwood, 2012). Several studies have shown that citizens have a higher
WTP for food with sustainable attributes compared to consumers (Dransfield et al., 2005; Ovaskainen &
Kniivild, 2005; Eurobarometer, 2007; Vanhonacker et al., 2010; Lusk & Norwood, 2012; Wolf et al., 2016;
Ouyang & Sharma, 2019). This result is also supported by Alphonce et al. (2014), who showed that individuals
in the role of the citizen were willing to pay more for food safety in restaurants than those in the role of
consumer.

Also, several studies have shown that animal welfare attitudes can vary across countries and cultures.
Animal welfare attitudes can be related to economic development and the modernization of animal farming at
the country level (EC, 2005). Consumers from southern European countries compared with those from northern
countries and the United Kingdom show a higher willingness to pay a premium for products produced under
stricter animal welfare standards (Veissier et al., 2008). Consumers in Sweden and the United Kingdom trust
animal production systems that ensure animal welfare standards jointly with public institution interventions
(Veissier et al., 2008). Piglet castration is perceived differently across Europe as an animal welfare issue (Kallas
et al., 2007). While consumers in the United Kingdom agree that pig castration should be banned, the issue is
less salient to Spanish consumers (Kallas et al., 2007). There are considerable differences between the
countries, indicating that in many developing countries such as Iran, regulatory and legislated animal welfare
standards are still not well implemented, and livestock farming and production management are under
tremendous pressure to adapt and expand to meet new demands and international standards (Shariatmadari,
2000). This result is in line with the World Animal Protection Index which has ranked countries according to
their AW legislation, and Iran has achieved the lowest possible rating among all nations (Garrahy & Advisor,
2019). In general, the two common types of dairy farming in Iran are traditional and industrial (Beldman et al.,
2017). Traditional livestock farming is practiced by farmers in rural areas, while industrial livestock farming

refers to intensive farms where a large number of animals are mainly kept in barns with high stocking density,
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without access to pasture land, and they are mainly fed on concentrated feeds such as corn and soybean
(Statistics Centre of Iran, 2020). In 2006, the majority of the cattle population in Iran was kept on farms
consisting of 10 or fewer head (88% of total cattle holders), 31% of cattle were reared in herds of 11-50 head,
and only 15% were reared in herds over 50 head(Maysami,2013).

Concerns about animal welfare are also related to an individual’s information level. Lack of knowledge
about animal welfare has led to a gap between attitude and behavior (Harper et al., 2001). Consumers are, in
general, unaware about welfare issues at the farming level (Schroder & McEachern, 2004; McEachern &
Schroder, 2002). However, it is not clear whether consumers are wilfully ignorant regarding how animals are
raised and thus only focus on other products aspects (Bell, 2017; Borrisser-Pair0 et al., 2016; Heerwagen et al.,
2013), or whether they are simply poorly informed about the production process. Trust in information provides
important context regarding the conditions in which animal-based foods are produced. The level of trust is
associated with the reliability of information sources and certified products related to animal welfare. Currently,
European Union (EU) consumers are demanding that food labels be more informative about the methods used
for food production. However, they only trust information received from food experts, consumer organizations,
and food authorities (Bock, 2015).

Therefore, in parallel with growing public attitudes toward the current level of animal welfare (hereafter,
AW) (Weijden & Verhave, 2013), the education system becomes an important pathway to enhance adolescent’s
awareness regarding farm animal’s life (Ascione & Weber, 1996; Taylor & Signal, 2005; Jamieson et al., 2012).
A significant and positive relationship was found between AW education received and individuals’ perceptions
and attitudes (Bernués et al., 2003; Maria, 2006). Lips (2010) mentioned that AW education programs have a
significant influence on raising people's awareness and motivation. Lawrence et al. (2010) reported that the
inclusion of AW in all educations levels will help societal understanding of obligations and responsibility
regarding the welfare of animals. In general, education can be considered as either a private good or a public
good (Langford, 2006). On the one hand, if AW education is considered as a private good, students as
consumers could affect all stages of a farm animal’s life through influence on the current and future purchasing
of animal-based products that ensure better AW conditions (Jamieson et al., 2012) as also highlighted by Clark
et al., (2017) and Verain et al., (2016). On the other hand, if AW education is considered as a public good,
students as citizens are educated to become a member of society to further communal gain, leading to positive
attitudes toward the animal’s life and reduction of children’s fear of pets and reducing pets abandonment (Mariti
et al., 2011). Several studies have shown that positive attitudes toward AW can be achieved through the
education of AW to children aiming to provide opportunities to develop their attitudes of kindness,
responsibility, and respect toward animals (European Commission, 2010). This result is also supported by
Hawkins & Williams, (2017) who reported that AW education affects children's learning behaviors and

attitudes to prevent animal cruelty, neglect, and abandonment. Also, other studies confirmed the importance
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of teaching AW in primary schools (Miranda-de la Lama et al., 2017; Mazas et al., 2013). As a case studies, in
the UK, AW educational program “prevention through education” that focus on pets, wild animals, farm
animals, and general animal rescue and encourage empathy towards animals have the largest impact on
children’s humane treatment of animals (Hawkins & Williams, 2017). In Sweden, AW non-governmental
organizations (NGOs) promote the REDE initiative (Respect, Empathy, Animals, and Ethics) as a collection of
teaching materials for school children and primary school to develop a respectful treatment towards animals,
humans, and nature. In Lithuania, secondary students can choose the subject of AW as optional following their
interests. In Poland, several majors include cross-curricular topics covering aspects related to ecological
education, in which AW is also included (EDUCAWEL, 2016).

1.2 Objectives
The main objective of this thesis is to understand society concerns and policy perspectives regarding
animal welfare in two different political regions: EU and Iran. In order to reach this main objective, several

secondary objectives were set as intermediate steps as follows:

1. Firstly, to analyze the EU consumers' and citizens’ attitudes towards more restrictive animal welfare (AW)
regulations.

2. Secondly, to understand the students’ opinions towards the inclusion of the AW subjects in their educational
programs.

3. Thirdly, in order to have a comparative view of a developing country compared to results in EU, to explore

Iranian citizens' and consumers’ willingness to pay (WTP) for animal welfare (AW) milk products.
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CHAPTER 2. SHOULD ANIMAL WELFARE REGULATIONS BE MORE
RESTRICTIVE? A CASE STUDY IN EIGHT EUROPEAN UNION COUNTRIES



Animal welfare concerns in Europe and Iran: policy perspective and society

- animals [’ﬁi\w

Artide

Should Animal Welfare Regulations Be More
Restrictive? A Case Study in Eight European
Union Countries

MNiloofar Pejman %, Zein Kallas >0, Antoni Dalmau > and Antonio Velarde *

1 Instituke for Research in Sustainability Science and Technology (IS-UPC), Polytechnic Universiby of

Catalonia, DB034 Barcelona, Spain
2 Centre for Agro-food Economy and Development CREDA-UPC-TETA, 08360 Castelldefels, Spain
3 Institute of Agrifood Research and Technology—IRTA, Animal Welfate Subprogram, 17121 Monells, Spain;
anmtoni dalmaw@irta cat (A.D.); antoniove larde@fitta.cat (AV.)
*  Comespondence: niloofar pefman@upe edu (M. F); zein kallas@upeedu Z.K.)
wheck for

Received: 22 February 2019; Accepted: 18 April 201%9; Published: 25 April 2019 updates
Simple Summary: Intensive animal production systems are compromising current animal welfane
standards. European societies” growing concerns regarding how animals are raised have resulted
in continuous European Union (EU) policy reforms that have banned certain intensive farming
methods. We investigated whether EU respondents, differentiated by their roles as citizens and
consumers, believe that the current regulations on animal welfare should be more restrictive. Data
were collected using a survey approach implemented in eight European countries (Spain, the United
Kingdom, Poland, Greece, Lithuania, Romania, Italy, and Sweden) with a sample of 3860 respondents.
The results show that women citizens are mone concerned with animal welfare and are prone to accept
more restrictive regulations. Respondents from northem European countries (Poland and Sweden)
ame willing to accept regulations that are more restrictive than the current minimum standards than
respondents from southern countries (Spain and Italy). Cur results suggest that increasing knowledge
of animal welfare is related to effective information campaigns that use the Internet to endorse the
current animal welfare legislation

Abstrack Increasingly, intensive livestock production systems have increased socdietal concern
regarding the current animal welfare standards. We investigated whether individuals in their roles
as consumers and citizens believe that the current European regulations regarding animal welfane
should be more restrictive. Factors affecting this decision were assessed by analyzing respondents”
understanding of animal welfare-related issues, their subjective and objective knowledge levels,
the credibility they assign to different information sources, their perceptions toward the current
restrictiveness of animal welfare standards, and their sociceconomic characteristics. Data wene
collected using a semi-structured questionnaire distributed in eight European Union (EU) countries
(Spain, the United Kingdom, Poland, Greece, Lithuania, Romania, lftaly and Sweden) with 3860 total
responses. The results showed that consumers are more reluctant to adopt mome restrictive regulations
than respondents in the role of citizens. Respondents from northern European countries (Poland and
Sweden) are more likely to support regulations that are mone mestrictive than the current mindmum
requirements than respondents from southern countries (Spain and Italy). Women were found to be
more concerned with the welfare of pigs and laying hens—lending credibility to the Internet as an
information source—and werne more likely to support more restrictive animal welfare legislation.
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Number of citations (JCR): 15
Impact Factor: 2.75

Quartiles: Q1



Animal welfare concerns in Europe and Iran: policy perspective and society

2.1 Methodological Framework

To accomplish the objectives specified in the first chapter of this Proposal, the first survey was dedicated to
identify consumers and citizen’s attitudes toward restrictive animal welfare (AW) regulations and the
questionnaires collect: a) respondents’ understanding of animal welfare-related issues, b) their subjective and
objective knowledge levels, c) the credibility they assign to different information sources, d) their perceptions
toward the current restrictiveness of animal welfare standards, their socioeconomic characteristics and e)

countries and culture.

2.1.1 Data Collection and Sample Size

Data were collected during January—February 2014 using a semi-structured questionnaire distributed in eight
European countries (Spain, the United Kingdom, Poland, Greece, Lithuania, Romania, Italy, and Sweden) with
different socio-economic and cultural characteristics to determine attitudes toward animal welfare.
Respondents were randomly selected and interviewed in person on different days of the week in different places
to ensure the high heterogeneity of the participants. A quota sampling approach was selected. The criteria used
to establish the sampling quotas were the following: sex, age, and residence in rural and urban regions in
northern, central, and southern locations in each country. An additional stratifying criterion was applied to the
respondent profiles to ensure an even representation of consumers and citizens. A total of 96 categories was
determined (2 sexes x 4 ages ranges x 2 areas x 3 regions x 2 respondent profiles). Sample quotas were assigned
proportionately to the target population (by country) in each quota. Once quotas were calculated for each
category, random routes were established to determine the places from which an effective sample could be
extracted (Kallas et al., 2007).

To differentiate consumers from citizens, the former was represented by respondents over 18 years of age who
are in part or totally responsible for purchasing food and beverages for the household and had purchased and
consumed meat products in the last week. In this case, respondents were instructed to complete the survey from
the perspective of a consumer of animal products, highlighting their preferences as an individual. The latter
was represented by respondents over 18 years of age, including non-consumers of meat products (vegetarians,
vegans, etc.). In this case, respondents were asked to consider themselves as members of a society with current
values and principles.

The countries were selected according to their different geographical and marketing contexts within Europe
with a priori identified distinctive patterns of attitudes, knowledge, and behavior toward animal welfare. The
selected countries can be grouped into three subsets a priori based on location: Mediterranean European
countries (Greece, Italy, and Spain), Central European countries (Romania, Poland, and Lithuania), and
Northern European countries (the United Kingdom and Sweden). These countries also exhibit highly
heterogeneous socio-economic characteristics that have intensified since the global financial crisis in 2008,

reflecting income inequality, labor market, and sex gaps, changing unemployment rates, and immigration
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(OECD,2018; Principles, 1999). The presence of disparities in these socio-economic indicators varies from
country to country, even when analyzing relatively similar European countries (Marcinczak & Musterd,2012).
The questionnaire was divided into several parts addressing different aspects related to our objectives. The
guestionnaires distributed to the consumer and citizen groups are provided in Supplementary Materials. The
guestionnaire was approved by the ethics committee of the Centre for Agro-food Economy and Development
of the Polytechnic University of Catalonia (Castelldefels, Spain) and conducted according to the relevant ethical
principles, taking specific care to protect personal information according to European General Data Protection
Regulation No. 2016/679. Respondents received an explanation of the objective of the study, emphasizing that
the information requested would be exclusively used for research and that confidentiality is absolutely
guaranteed. Respondents were informed that their participation was voluntary and that they were randomly
selected to participate in the study. Table 1 provides a summary of the main socio-economic variables of the

samples across countries and groups.
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Table 1. Summary of socio-demographic variables of the samples by groups and country (values are in percentage).

Country Romania Italy Spain Greece Lithuania United Kingdom Poland Sweden
P C P C P C P C P C P C P C P C
) North 33.1 335 33.8 52.6 35.2 33.6 333 333 26.7 36.3 40.9 27.9 43.8 78.8 - 154
Reglon (%) Center 66.9 66.5 3338 17.0 31.2 324 333 333 40.0 23.1 46.1 579 329 208 133 846
South - - 325 304 33.6 34.0 333 333 333 40.6 13.0 142 233 04 86.7 -
Area (%) Rural 49.4 50.0 50.8 51.4 53.0 52.3 50.0 50.0 24.2 218 435 453 338 558 53.8 17.1
Urban 50.6 50.0 49.2 48.6 47.0 47.7 50.0 50.0 75.8 78.2 56.5 547 663 442 463 829
g Unemployed 1.7 1.7 129 6.9 9.3 4.9 19.2 19.2 9.2 13.8 8.3 5.3 2.5 2.1 5.0 4.2
,§ Self-employed 17.0 16.9 16.7 27.1 5.7 4.5 255 21.3 0.4 1.3 6.5 8.5 - 2.5 8.3 5.0
% Salaried 63.0 65.7 18.8 344 51.8 77.9 31.0 40.0 55.8 66.3 55.2 575 692 842 642 683
g Retired 9.4 8.7 5.8 10.9 0.4 6.1 12.6 8.3 0.8 33 3.9 24 5.8 21 0.8 -
E‘ Student 4.7 29 42.1 9.3 328 3.7 7.9 7.5 325 14.6 17.8 186 225 7.9 192 208
L%L Housewife 4.3 41 3.3 10.9 - 29 3.8 3.3 13 0.8 0.4 2.8 - 1.3 2.5 1.7
Gender (%) Female 66.1 56.2 45.4 70.0 57.9 62.7 62.9 62.9 80.0 82.9 50.0 595 729 671 746 771
Male 33.9 43.8 54.6 30.0 421 37.3 371 371 20.0 17.1 50.0 405 27.1 329 254 229
18-30 331 19.8 60.8 20.6 46.2 25.0 26.7 29.6 67.9 56.3 60.3 56.3 48.3 27.9 49.6 40.4
Age_ 3140 29.3 37.6 18.3 27.9 27.1 34.8 20.8 25.0 16.7 14.6 14.0 154 17.9 28.7 19.2 23.8
Catei'gﬁ()))rles 41-55 27.6 31.8 13.8 32.8 20.6 24.6 37.5 35.0 11.7 14.6 19.2 20.6 204 32.1 29.6 23.8
>55 10.0 10.7 7.1 18.6 6.1 15.6 15.0 104 3.8 14.6 6.6 7.7 13.3 11.3 1.7 121
Age (average years) 38.15 3975 3187 4283 3381 4029 4143 4008 29.72  34.82 3253 3336 3576 39.32 3336 3647
Obser"a“(’”tsy gg fespondent 539 42 240 247 247 247 240 240 240 240 230 248 240 240 240 240
Sample Size 481 487 494 480 480 478 480 480
Confidence interval 4.47% 4.44% 4.41% 4.47% 4.47% 4.48% 4.47% 4.47%

P: citizens; C: consumers.
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2.2 Respondents’ Opinions Regarding Whether Animal Welfare Regulations Should Be More

Restrictive?

We aimed to analyze factors affecting respondents’ opinions regarding whether or not animal welfare
regulations should be more restrictive. Respondents were directly asked if animal welfare regulations
should be more restrictive in their countries and were asked to respond with a yes or no answer. For
this reason, a binomial logistic regression (logit model) was selected as the best-fitting model to
describe the relationship between this binary dependent variable and a set of independent variables.
The logit model analyzes the probability that an event has success in the response variable (Y = 1) as
a linear function of independent variables. In our case, the response variable (Y) has a value of 1 if a
respondent answers “yes” for more restrictive animal welfare regulations and a value of 0 if a
respondent answers “no” for more restrictive animal welfare regulations. The independent variables
were those previously noted as potentially relevant factors and were presented according to the
following categories:

(1) Socio-economic variables previously presented in Table 1;
(2) The understanding of the animal welfare concept;

(3) Subjective knowledge level regarding animal welfare;

(4) Objective knowledge level regarding animal welfare;

(5) The credibility of the information source;

(6) Animal welfare concerns for specific animal species;

(7) Perception of the current level of animal welfare standards;
(8) Respondent role (i.e., consumer or citizen); and

(9) Country of residency.
In this case, the logit of this probability (P) of answering “Yes” for more restrictive animal
welfare regulations is expressed as a function:

P oo
In[ﬁj_xiﬁ, (1)

Where X =(1, X,;, X,,..., X,;) represents the (k) independent variables of the respondent I and

B =B, BB, B) is the vector of the coefficients to be estimated through the regression. This

logistic regression is posteriorly interpreted by calculating the values of the odds ratios (ORs) for each

variable (OR, =¢”), which represents the modification that occurs in the response variable for each

one-unit change in the independent variable. In other words, it quantifies the increase or decrease in
the probability of answering “Yes” for more restrictive animal welfare regulations when the
independent variable increases by one unit. For the estimation procedure, the maximum likelihood

(ML) criteria and the stepwise method were used for the selection of the independent variables, as
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they were the best choices in our case. The Wald index was used for each variable’s statistical
significance at a 95% confidence level, and the Hosmer and Lemeshow goodness-of-fit test was used
to determine the goodness of fit of the model. More detailed information about this regression
technique can be found in (Paul et al., 2013).

2.2.1 Definition of Animal Welfare

The definition of animal welfare is not only related to the state of the animal’s body but also to ethical
aspects, its feelings, and the living environment. To clarify the meaning of animal welfare, an open
question was introduced in the survey to collect respondents’ opinions on this issue. These primary
data were analyzed using conventional qualitative content analysis, which provides insight into the
interpretation of the meaning of the term from the content of the data by identifying specific categories
that refer to different concepts of animal welfare. From the open answer responses, several aspects
regarding the perception of animal welfare were identified a posteriori.

To quantify respondents’ understanding of the animal welfare concept, they were asked about their
level of agreement with several statements on animal welfare using an 11-point Likert-type scale
ranging from O (absolutely disagree) to 10 (absolutely agree). The statements on animal welfare were

as follows:

(1) Do you agree that animals should be used for work?

(2) Do you agree with using animals for entertainment or sports?

(3) Do you agree with keeping animals for the production of food?

(4) Do you agree with rearing animals for the production of fur?

(5) Do you agree with killing animals when they are seriously injured or ill?

(6) Do you agree with observing animal behavior in an experiment?

(7) Do you agree that medical experiments should be able to use animals to improve human health?

(8) Do you agree with testing cosmetics or household products on animals?

(9) Do you agree with improving animals’ health or increasing their disease resistance via genetic
changes?

(10) Do you agree with inflicting pain or injury on animals as part of cultural traditions?

2.2.2 Perceived Subjective and Objective Knowledge Level Regarding Animal Welfare
The study of knowledge level was differentiated between what respondents believe they know

(subjective knowledge level) and what they objectively know (objective knowledge level). To analyze
both knowledge types, we referred to their subjective experience and objective measurement. Thus,
respondents were asked to respond about their perceived knowledge level (subjective) via an 11-point
Likert-type scale ranging from O (participants do not have any knowledge) to 10 (participants have
absolute knowledge). Respondent's objective knowledge level was measured by asking respondents
to identify eight issues currently regulated in a common policy framework at the EU level from a

group of 13 proposed statements about different aspects of animal welfare. For each respondent, an
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index that counted the correct classification of the aforementioned statements was created. This index
ranged from 1 (if a respondent correctly identified only one issue) to 13 (if a respondent correctly
identified all the issues). The presentation of the different issues was randomized to mitigate any order
bias. The issues presented were the following:

(1) Space allowance per animal in relation to the animal’s weight;

(2) Age at and method of castration of animals;

(3) Limits to the use of cages and ties on animals;

(4) The obligation with respect to certain species to use straw as a bedding material or environmental
enrichment material;

(5) Animals that are not to be transported,;

(6) The obligation to stun animals before slaughtering;

(7) The obligation to feed animals after a certain number of hours at the slaughterhouse;

(8) The obligation to use showers in cases of heat stress (not regulated);

(9) The obligation to have background music in farmyards (not regulated);

(10) The obligation to limit groups of animals to four individuals (not regulated);

(11) The obligation to have available water for animals that are transported, whatever the duration of
transport (not regulated);

(12) The obligation to give animals space for resting before slaughter;

(13) Limits to the number of animals per drinking trough in pen (not regulated).

To compare subjective and objective knowledge levels, both estimated indexes were recalculated in
percentage terms. Both types of knowledge levels were related to respondents’ perceptions about the
amount of animal welfare information they receive. Respondents were asked if the information they
receive in relation to animal welfare is sufficient using an 11-point Likert-type scale ranging from O

(the information is insufficient) to 10 (the information is sufficient).

2.2.3  The credibility of Information Sources Regarding Animal Welfare
Respondents were asked about their opinions regarding the credibility of the different information

sources (n) using an 11-point Likert-type scale ranging from O (not credible at all) to 10 (totally

credible). The information sources analyzed were the following:

(1) News from television (TV) and radio;

(2) Advertisements from TV and radio;

(3) Specific programs/radio or TV documentaries;
(4) Generalist newspapers;

(5) Specialized magazines;

(6) Books;

(7) Informative brochures;
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(8) Formative sessions;

(9) Labels of products;

(10) Communication campaigns of private companies;
(11) Governmental programs;

(12) Generalist websites on the Internet; and

(13) Specialized websites on the Internet.

2.2.4 Perception of Current Level of Animal Welfare Regulations and Concerns Regarding Specific

Animal Species
Perceptions of the current level of animal welfare standards in each country may play a relevant role

in affecting respondents’ opinions regarding whether more restrictive legislation is warranted. In
Italy, Spain, and Poland, the legislation is essentially the same because it originated from the adoption
of the same European Commission (EC) directives, whereas in Sweden and the United Kingdom, the
legislation on animal welfare includes specific and restrictive national rules, most of which were
already in force before the adoption of EC directives. Animal welfare concern in Spain is considered
an important issue, but such concern is still lower in Spain than in the observed northern European
countries (Frewer et al., 2005). The Swedish legislation, as well as that of the United Kingdom, takes
an individual-focused approach to the welfare of animals. Here, respondents were asked about their
perceptions about the current level of animal welfare ( P) using an 11-point Likert-type scale
ranging from O (very low) to 10 (very high).

The relative importance of animal welfare concerns within specific animal production systems was
also elicited. Respondents were asked about their concerns regarding animal welfare depending on
the animal species using an 11-point Likert-type scale ranging from 0 (not concerned at all) to 10 (I
am completely concerned). The following animal production systems were included: laying hens,
milk cows, cows for meat, goats for milk/meat, broilers for meat, rabbits for meat, pigs for meat,

sheep for milk/meat, and laboratory animals.
2.3 Results and Discussions

2.3.1  Animal Welfare Understanding of Citizens and Consumers

From the qualitative content analysis, the categories extracted from the open question regarding the
meaning of the concept of animal welfare were as follows: suffering, emotions, happiness, stress,
natural/outdoor conditions, housing/clean environment/health, behavior, health/medical treatments,
and feeding/concentrate. The categories of perceived animal welfare-related issues obtained in this
study are in accordance with other findings in the literature regarding public concern about animal
welfare. Lassen et al. (2006) showed that consumers and citizens tend to understand the definition of
animal welfare in terms of housing, outdoor conditions, behavior, and medical treatment. Frewer et
al.(2005) showed that consumers are concerned about animal welfare with respect to issues of animal

health and living environment. The results from European populations showed that predominant



Animal welfare concerns in Europe and Iran: policy perspective and society

concerns are related to issues of natural environments (Vanhonacker et al., 2008), animal suffering
(Phillips et al., 2009), and animal well-being (Lassen et al., 2006). Our results (Figure 2) showed a
high level of variation with respect to the understanding of the animal welfare concept across
countries and respondent profiles. Some trends were elicited. Focusing on the consumer group, animal
welfare was perceived to be more related to natural and outdoor conditions and to clean and healthy
housing environments. These were the issues that were most often raised by consumers in Sweden,
Poland, Lithuania, and Romania. However, consumers in Italy and Greece highlighted good feeding
as the most important aspect of animal welfare. The results show that consumers in the United
Kingdom do not prioritize any specific issues, as almost all factors were noted with equal importance;
however, citizens in the United Kingdom assigned the highest overall score to the avoidance of pain
and suffering. Finally, consumers in Spain highlighted the relevance of avoiding suffering as an
important aspect of animal welfare. Citizens in Romania, Lithuania, Italy, Poland, and Sweden
attributed the highest importance to aspects related to natural living conditions and clean environment.
Respondents from the northern European countries assigned lower values to the aspects of feeding,
pain, and healthiness in animal welfare compared with those from other regions.

Independent of the identified differences between the consumer and citizen points of view,
content was analyzed in each country for the pooled sample. The results showed that respondents in
Romania, Lithuania, Poland, and Sweden are more interested in the “natural conditions and clean
environment” of animal rearing. These results highlight that animal welfare concerns in certain
countries (Lithuania, Poland, and Sweden) include more than just feeding conditions, medical
treatment, and animal stress, being more related to the natural conditions of living with outdoor
access. The Mediterranean countries (Italy, Greece, and Spain) assign more importance to the suitable
and natural feeding of animals. However, avoiding pain and suffering was the most important aspect
reported in Spain. This could be because of the several cultural activities in Spain involving animals,
such as quail catapulting, horse wrestling, goose decapitating, throwing a goat off a building, donkey

stoning, and setting a bull’s face on fire.
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Figure 2. Animal welfare understanding of citizens and consumers.
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2.3.2  Perceived Subjective and Objective Knowledge Level Regarding Animal Welfare

The results in Table 2 show that consumers and citizens in Romania, Italy, Spain, and Greece have a
lower subjective knowledge level of animal welfare (below 50%) compared with those in Lithuania,
the United Kingdom, Poland, and Sweden, whose values were higher than 50%. The results also show
a low level of objective knowledge in all countries, with the number of correct answers being below
50%. For each type of respondent and country, we compared the subjective and objective knowledge
levels. In the majority of the results, significant differences were obtained, showing that respondents
tended to exhibit higher subjective knowledge than what they know objectively. If we analyzed the
differences across countries, there was a clear differentiation between two groups of countries. The
first group (Romania, Italy, Spain, and Greece) exhibited a low discrepancy level (i.e., the difference
between the subjective and objective knowledge levels) compared with the other group (Lithuania,
the United Kingdom, Poland, and Sweden), whose respondents believed that they know a lot more
than they do in reality. This higher discrepancy level was identified in countries whose respondents
selected a higher agreement level with the assertion that they receive sufficient information regarding
animal welfare. This could have created an artificial confidence that led respondents to believe that
they know more than they do. Any information provided regarding animal welfare appears to not
have been completely absorbed. These results also highlight the positive correlation between the
sufficient information level and respondents’ objective and subjective knowledge. When an
agreement with sufficient information increased, exhibited knowledge increased as well. This helps
to explain why respondents in Italy, Spain, and Greece exhibited a lower knowledge level compared
with those in Lithuania, the United Kingdom, Poland, and Sweden.

Table 2. Objective and subjective knowledge levels.

Subjective Discrepancy

Knowledae Obijective Intensity Sufficient Subjective Objective
Level g Knowledge Level between Information Level Information Level Information Level
Knowledge
_ P 4451 ax 39.26 bx 5.25 4.66 + Fkx + Fkx
Romania o 4577 ax 37.64 8.06 4.15 4 ok 4 ok
P 45.29 ax 43.01 2x 2.28 3.45 + Fk
Italy
C 45,75 ax 41,39 bx 4.36 3.15 + Fkx
P 43.19 ax 37.27 bx 5.92 3.62 + Fkx
Spain
C 42.48 ax 33.65 b 8.83 3.74 + Fkx
P 44.04 2% 41.18 P 2.86 2.27 + ok + **
Greece
C 40.83 2% 37.28 ax 3.55 2.14 S il + **
P 62.87 @ 52.69 bx 10.18 4.85 + HAx +xx
Lithuania
C 49.96 &Y 39.29 by 10.67 3.82 S il + F*

P 50.52 &% 38.06 bx 12.46 4.48 + HE* + FE*
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K‘fnnéz%dm c 51.84aY 34.10 bx 17.74 4.19 4 xrx
p 65.50 & 49.74 bx 15.76 571
Poland
c 59,58 ax 42.98 b 16.60 5.50
P 54.20 Y 48,582y 5.62 6.27
Sweden
c 60.21 46.47 b 13.74 6.58

The level of subjective knowledge is measured in percentage terms where 0 indicates a very low knowledge level and 100 a very high knowledge level. The
level of the objective knowledge represents the percentage of the successful rate of correct answers. The sufficient information level is measured with an 11-
point Likert-type scale that ranges from 0 (the information is insufficient) to 10 (the information is sufficient). ®®: statistical difference between the subjective
and objective knowledge level (i.e., by row); *V: the statistical difference between citizens and consumers (i.e., by column); ***: significance at 99% level, **:

significance at 95% level.

The results also show that when respondents’ agreement regarding sufficient information was above
average (i.e., >5.5 points on an 11-point scale), a non-significant association was found, as was the
case with Sweden and Poland. These results suggest that policies based on increasing information
campaigns about animal welfare as a tool to provide consumers and citizens with sufficient
information could positively impact their knowledge level, but only if such campaigns are conducted
with adequate intensity to be efficient. Policy tools should identify the optimum effort required for
such information campaigns because a higher level of information does not necessarily translate to
retained knowledge and may result in higher discrepancy levels.

Providing consumers and citizens with sufficient information about animal welfare may effectively
improve their knowledge. Therefore, identifying which information sources are the most effective is
important. In this context, understanding respondents’ perception regarding the credibility of
information sources is highly relevant for the development of effective information campaigns

regarding animal welfare.

2.3.3  Credibility of Information Sources

The credibility of information resources was assessed using principal component analysis (PCA). The
results show the presence of four main factors with a high goodness of fit, explaining 58.53% of the
total explained variance, a Kaiser—Meyer—Olkin measure of about 0.820, and a very good significance
level with respect to Bartlett’s Test of Sphericity (0.000). Factor 1 (17.55% of explained variance)
was called “specialized written media,” as it encompasses information sources from books,
specialized magazines, formative sessions, and informative brochures. Factor 2 (16.47% of explained
variance) was categorized as traditional media and contained the following information sources: news
from TV and radio, advertisements from TV and radio, specific programs/radio or TV documentaries,
and generalist newspapers. Factor 3 (13.33% of explained variance) was defined as market
information, including information from the labels of products, communication campaigns of private
companies, and governmental programs. Factor 4 (11.18% of explained variance) was labeled

“Internet” and contained specialized and generalist websites on the Internet.
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The relation between the credibility of the information using PCA and the level of objective and
subjective knowledge was analyzed. The results showed that specialized written media are the most
important factor that can affect citizens’ and consumers’ knowledge, especially the objective
information level. A significant and positive relationship was found for this relationship in almost all
countries with the exception of the United Kingdom and Poland. Toma et al. (2012) found that access
to information has a significant influence regarding attitudes toward and knowledge of animal
welfare. In Italy, Spain, and Greece, the results showed that an increase in the credibility of
specialized written media was related to an increase in the objective knowledge level. In Lithuania,
respondents exhibited higher levels of both objective and subjective knowledge, where specialized
written media are the most affordable means of information, as also highlighted in (Marcus et
al.,1998).

This result is also supported by two studies (Carbone, 2004; Whiting, 2003), which reported that
consumers are more affected by public information campaigns based on posters/brochures and labels.
The results also showed that Internet websites are relevant as important media, having a major effect
on the subjective knowledge level. To summarize in general terms, the results showed that
respondents who rely on the Internet exhibit higher subjective information levels than those who rely
on specialized media, who display higher objective information levels. On the basis of respondents’
knowledge, traditional media and market information were found to be less effective communication
tools.

2.3.4  Animal Welfare Concerns Regarding Different Animal Species

As previously stated, respondents indicated varying levels of concern regarding animal welfare for
different animal species. The results in Table 3 show different levels of concern across countries and
respondent types. Consumers exhibited greater animal welfare concerns than citizens. In this case,
consumers exhibited a greater level of concern because they appreciate the quality and safety
guaranteed by more restrictive animal welfare standards (Clark et al., 2016; Boogaard et al., 2011).
As noted by Serpell (2018), consumers are more utility-oriented, and their concerns are not solely
motivated by ethical considerations.

Respondents in Spain, Italy, Greece, and Romania exhibited greater concern regarding animal welfare
compared with those in the other countries, in particular for pigs for meat, broilers for meat, milk
cows, cows for meat, and laying hens. Pork is one of the most produced and consumed meats in the
EU (Krystallis et al., 2009). Respondents in Italy, consumers in Spain, and citizens in Sweden showed
high levels of concern with respect to broiler production. Respondents in Lithuania and Poland,
consumers in Sweden, and citizens in Spain are more concerned with pig production systems. These
results are in accordance with the findings of O’Driscoll et al. (2010), which showed that individual

attitudes toward animals are highly related to animal species.



Table 3. Animal welfare concerns by animal species and respondent type.
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Country Romania Italy Spain Greece Lithuania United Kingdom Poland Sweden
P C P C P C P C P C P C P C P C

Level of animal welfaref]  4.43 5.46 4.95 4.86 4.78 4.45 3.73 413 4.72 4.63 5.98 5.42 5.73 5.81 6.05 6.70
Laying hens 6.44 6.21 5.80 6.73 6.59 7.3 7.02 7.1 5.22 5.44 5.60 6.29 5.25 5.01 5.85 5.00N

Milk cows 6.78 6.43 6.42 7.11 7.15 7.51 7.27 7.15 5.33 5.40 5.42 5.81 5.18 4.92 5.00 4,94

Beef for meat 5.96 6.16 6.71 7.23 7.24 7.51 7.60 7.29 5.37 5.21 5.71 6.13 4.87 4.76 5.02 493

Broilers for meat 6.75 6.40 6.83 7.65 6.89 7.57 7.71 7.51 5.50 5.71 5.25 5.69 5.18 5.05 5.65 6.68

Pigs for meat 6.66 6.28 6.69 7.14 7.27 7.45 7.64 7.12 5.51 5.76 5.62 5.87 5.43 5.26 5.52 7.38

Goats for milk/meat 4.98 5.43 5.63 5.63 6.84 6.87 7.03 6.56 5.05 4.80 471 5.00 4.95 3.44 4.85 5.06

Rabbits for meat 5.19 5.51 6.44 6.66 6.65 6.56 6.80 5.87 5.18 4.89 5.09 5.28 4.81 4.03 4.76 5.27

Sheep for milk/meat 5.28 5.50 5.96 6.18 6.85 6.89 7.22 6.77 5.30 4.98 5.23 5.40 5.09 5.00 4.62 4.76

Laboratory animals 3.81 5.12 6.56 7.26 6.85 6.92 8.44 7.95 5.34 5.07 6.49 6.84 5.21 4.90 5.34 6.26

P: public (citizens),

totally concerned).

(consumers). Animal welfare concerns are measured using an 11-point Likert-type scale ranging from 0 (not concerned at all) to 10 (I am
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2.3.5 Respondents’ Opinions on Whether Animal Welfare Regulations Should Be More
Restrictive

Following the methodological approach, a logit model was applied to analyze factors affecting
respondents’ decision to support more restrictive regulations of animal welfare. The descriptive
results of the dependent variable (Table 4) show two distinct opinions: consumers and citizens in
Romania, Italy, Spain, and the United Kingdom exhibited reluctance to support more restrictive
regulations regarding animal welfare; whereas Poland, Sweden, Lithuania, and Greece showed
greater interest in more restrictive regulations. Sweden has the most advanced legislation related
to animal protection, and Swedish consumers were found to be less worried about animal welfare,
exhibiting a higher trust level in their animal production systems and regulations (Kjernes &
Lavik, 2008). However, the rejection of more restrictive regulations regarding animal welfare
could be related to cultural traditions, such as in the case of Spain, where animals play a significant

role.

Table 4. Should regulation be more restrictive across countries and respondent types?

Yes No
. Citizens 46.40 53.60
Romania

Consumers 43.00 57.00
Citizens 35.90 64.10

Italy
Consumers 51.80 48.20
. Citizens 32.40 67.60

Spain
Consumers 47.50 52.50
Greece Citizens 68.80 31.30
Consumers 67.90 32.10
. . Citizens 54.00 46.00

Lithuania
Consumers 42.10 57.90
. . Citizens 37.00 63.00
United Kingdom

Consumers 35.20 64.80
Citizens 52.10 47.90

Poland
Consumers 53.10 46.90
Citizens 51.20 48.80

Sweden
Consumers 53.10 46.90

For the logit model estimation, we used the pooled dataset by including a dummy variable for the
respondent types, that is, 1 for citizens and 0 for consumers. For each country, a dummy variable
was created to include heterogeneity across countries if needed. The goodness of fit was measured
by the Hosmer—Lemeshow test, which ensures that all coefficients jointly are different from zero.
The results of the logit model are shown in Table 5.

Our results show an acceptable rate (62.1%) of correct prediction representing the probability of
accepting more restrictive legislation based on a one-unit change in an independent variable when
all other independent variables are kept constant. The respondent type is a relevant variable in
explaining the decision to support more restrictive regulations regarding animal welfare. Citizens

showed a higher likelihood of accepting more restrictive regulations than consumers. This
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outcome demonstrates that citizens, even when exhibiting less concern regarding animal welfare,
are more likely to agree to more restrictive regulations. Our results suggest that, compared with
consumers, a smaller increase in citizens’ concern translates to greater support for restrictive
regulations. These results are in line with Clark et al. (2016), who found that greater concern
voiced by citizens indicates that legislative solutions are necessary for ensuring animal welfare
standards. Respondents may behave differently in the role of citizen versus consumer by
expressing different preferences for animal welfare when interviewed (Vanhonacker et al., 2008).
In this context, the importance of animal welfare for consumers in their purchasing decisions can
be related to other attributes, such as price, origin, color, or tenderness, or to other barriers
regarding purchasing animal-based products produced with higher animal welfare standards
(Harper et al., 2001; Clark et al., 2016). However, in some studies, non-significant differences
were elicited (Harper et al., 2001; Grunert et al., 2018a), showing the importance of differentiating

between both groups and updating our understanding regarding their perceptions.

Table 5. Logit model to analyze factors affecting the agreement with more restrictive

regulations.
B Sig. Exp (B)
Type of questionnaire (q) 0.29 0.000 1.33
Sweden (I) 0.20 0.063 1.23
Poland (I) 0.24 0.030 1.27
Subjective information level (|) 0.10 0.001 1.10
Concerns for laying hens/broilers for meat (0) 0.07 0.000 1.07
Credibility of Internet media (factor) (n) 0.06 0.081 1.06
Concerns for pigs animal welfare (0) 0.03 0.036 1.03
Spain () —0.34 0.002 0.71
Italy (I) -0.18 0.090 0.83
Gender (]) -0.12 0.090 0.88
Perceived current animal welfare level (p) —-0.09 0.000 0.92
Animal use for fur, work, sport, and cosmetics (k) —0.04 0.000 0.96
Correct classification 62.1%

Hosmer and Lemeshow Test (Sig. = 0.12)

Respondents from Poland and Sweden were prone to supporting more restrictive regulations.
Respondents who exhibited high subjective information levels were more concerned with the
welfare of laying hens, broilers, and pigs and were more likely to agree with adopting more
restrictive animal welfare legislation. Respondents who attributed higher credibility to Internet
information showed a higher likelihood of accepting more restrictive regulations. Respondents
from Spain and Italy were less likely to accept more restrictive regulations. These results highlight
the Spanish opinion regarding animal welfare legislation. According to the Eurobarometer survey

(Eurobarometer, 2005), 60% of respondents believed that welfare protection had improved over
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the last 10 years, so there is probably no need for additional restrictive regulations. Compared
with those from other European countries, respondents from northern European countries showed
the greatest concern for animal welfare in farm production systems. Respondents who perceived
that the current animal welfare level in their country is high and who agree with using animals for
fur and cosmetic production, work, and sports were less likely to accept more restrictive
regulations. Finally, men exhibited less interest in adopting more restrictive animal welfare
regulations. In general, women are more concerned about this issue and are more likely to support
more restrictive regulations regarding animal welfare (A. Cornish et al., 2016). Women generally
demonstrate more affection toward animals and exhibit a greater preference for more restrictive
animal welfare standards (Vanhonacker et al., 2008; Lagerkvist & Hess, 2011).
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CHAPTER 3. SHOULD ANIMAL WELFARE BE INCLUDED IN EDUCATIONAL
PROGRAMS? ATTITUDES OF SECONDARY AND UNIVERSITY STUDENTS
FROM EIGHT EU COUNTRIES.
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ABSTRACT KEYWORDS

Animal Welfare (AW) educational programs aim to promote pesitive atti- Animal welfare: educational
tudes of future genserations toward animal praduction systems. This study programs; secendary schaol;
investigated whether secondary and university students i the majors that university; Eurapean urkn
are not related to AW teaching believe that this concept should be included

alsz in their educational programs. The determinant factors affecting stu-

dents” attitudes toward such a decision were analyzed. This research has

focused on eight European countries {Spain, the United Kingdom, Paland,

Greece, Lithuania, Romania, Italy, and Sweden] targeting 3,321 respondents

composed of 1,952 secondary and 1,929 university students. The results

showed that female university students with a high level of subjective and

objective knowledge on AW and who required more restrictive AW regula-

tions, gave support ta include the concept in their educational pragrams.

However, Students who support medical experiments that use animals to

improve human  health were less likely to accept AW education,

Furthermore, students in faly compared to those in Sweden were prone

1o support AW educational pregrams. Results highlight the importance of

teaching the AW concept as a comprehensive teaching tool at universities

and schools' programs as it may constitute a starting point for a mare

sustainable society toward impreving animal living conditions, mainly in the

Mediterranean countries in secondary schools.

Introduction

In parallel with growing public attitudes toward the curcent level of animal welfare {hereafter, AW}
(Miranda-de la Lama et al., 2003 Van Der Weijden & Verhave, 2013), the education system becomes an
important pathway to enhance adolescent’s awareness regarding farm animal's life [Ascione & Welber,
1996; Jamieson etal, 2012 Taylor & Signal, 2005). The World Health Organization (WHO) declared that
the high school education provides the opportunity to deliver information and knowledge, affecting the
vounger generation’s attitudes wward informed food choices (WHO_HPRE_HEP_%6.1.pdf, nad.) that
may include AW as a relevant credence factor.
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3.1 Data Collection, questionnaire, and sample size
In 2014, the European Commission launched the research project EDUCAWEL dealing with
education and information activities, including various aspects of European culture, in eight
European countries: Spain, Italy, Romania, Greece, Lithuania, the United Kingdom, Poland, and
Sweden. The Institute for Research and Technology in Food and Agriculture (IRTA, Spain)
coordinated the project in which several member states took part. Secondary and university
students were interviewed and randomly selected from the students’ population. In this regard,
1,952 secondary students (54% female and 46% male) from 6 schools per country (3 in rural and
3 in urban areas) were selected. Their mean age ranged from 15 years in Sweden and the United
Kingdom, 16 in Poland and Lithuania, and 17 in Greece, Italy, Romania, and Spain. Also, 1,929
graduate students (58% female and 42% male) from 8 faculties per country (64 in total) were
analyzed. In each country, the communication, education, economics, and engineering faculties
at universities in the capital cities and the second largest city of each country were visited. The
mean age was 20 in Poland and Sweden, 21 in Greece, 22 in Lithuania, Romania, Spain, the
United Kingdom, and 23 in Italy. The gquestionnaire was approved by the ethics committee of the
Centre for Agro-food Economy and Development of the Universitat Politécnica de Catalunya
(UPC). The survey was conducted according to the relevant ethical principles, taking specific care
to protect personal information according to the European General Data Protection Regulation
No. 2016/679. The questionnaire was divided into different parts dealing with different aspects of
AW. The questionnaire started with an open question regarding the driven- definition of AW.
Further, it contained several questions dealing with the level of concerns related to animal species,
students’ subjective and objective knowledge level regarding AW concept, the sources of
information they usually use to be informed, their opinions towards the different potential use of

animals in different human life activities and the socio-demographic variables.

3.2 Factors affecting students' opinions to include AW in their curricula

To assess students’ opinions towards AW and its inclusion in their educational program, they
were directly asked if AW concept and issues should be taught and included in their curriculum.
A binomial logistic regression (logit model) was applied to understand the factor affecting the
student's decision and opinion. The response variable () is defined as 1 if a respondent answer
“yes” for implementing AW in the curriculum of school and university and a value of 0 if a
respondent answer “no.” The independent variables were presented according to the following

categories:
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Figure 1: Set of the dependent variables included in the modeling approach
The Logit model is a probabilistic model used to predict the relationship between predictors
(independent variables) and a predicted variable (dependent) where the dependent variable Y is a
dummy (coded as 0 and 1). In our empirical application:

Y;= 1 represents the student agreement with implementing the AW concept within the
curriculum of secondary school and university

Y; = 0 otherwise.

In this case, the logit model can be modeled as follows: In (1&] =X,.B

where S =[f,, B.,.... B ]is the coefficient(s) on the independent variable(s)

X =[1 Xy, Xys ooy X ] For the estimation process, the maximum likelihood was used

following the stepwise method and the Wald index to select the best independent variables with
the best goodness of fit and individual classification.

The next sections describe how the set of the independent variables identified in Figure

1 was measured.
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3.2.1 What Animal Welfare concept means to students?
To set the baseline level of what AW means for students, an open question was introduced to
collect their opinions. Students were asked directly, “What do you think Animal Welfare means?”.
The interviewers qualitatively collected the students’ answers. The words and expressions were
analyzed a posteriori using the qualitative content analysis.
The most common expressions and words extracted were categorized according to the Five
Domains (FD) model approach for AW assessment proposed in Mellor & Beausoleil, 2015. The
FD includes the 1) appropriate and natural behavior, 2) good and clean environment, 3) good and
natural feeding, 4) good health, and 5) emotional state (good feeding, happiness, other emotions,
fear & distress). Accordingly, in this research, an adapted form of the FD was used to define the
main dimensions of the AW concept (Figure 2) that were described into the following AW
aspects: 1) outdoor access, 2) housing conditions, 3) suffering, 4) healthy conditions, 5) stress, 6)
emotions 7) behavior 8) feeding and 9) happiness. Thus in the logit modeling specification,

dummy variables were created for each aspect.
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Figure 2: The Five Domains Model for identifying AW aspects in this research
(Adapted from Mellor & Beausoleil, 2015)

3.2.2 Students’ concerns regarding the welfare of farmed animals’ species
To identify the relative importance of students’ concerns regarding the AW of different animal
species, they were asked, “How much they worry about the welfare of the following animal
species?” using an 11 points Likert-type scale ranging from O (not worried at all) to 10 (completely
worried). Several studies highlighted the importance of analyzing the attitude towards AW
depending on the animal species involved (Bradley et al., 2020). Some studies showed that there is
a significant positive relationship between knowledge about specific animal species and responsible
environmental® attitudes (Randler et al., 2005). In this context, the different animal production
systems included were: 1) Laying hens, 2) Milk cows, 3) Beef for meat, 4) Goats for milk, 5)
Broilers for meat, 6) Rabbits for meat, 7) Pigs for meat, 8) Sheep for milk and 9) Laboratory

animals.
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3.2.3 Students’ opinions regarding animals use in human activities
Students were asked about their opinions regarding the alternative uses of animals using an 11
points Likert-type scale ranging from 0 (absolutely disagree) to 10 (absolutely agree). Several
statements regarding the AW concept were identified from the literature on AW perception and
attitudes after a deep review regarding the potential animal use within human activities. Several
statements were included according to the main objective of this research as follows:
1 Do you agree that animals are used for work? (Tesfaye & Curran, 2005; Pritchard et al.,
2005; Burn et al., 2010).
2 Do you agree that animals are used for entertainment or sports? (Keeling et al., 2017,
Martens et al., 2019; Cembalo et al., 2016).
3 Do you agree with keeping animals for the production of fur? (Broom & Fraser, 2015;
Phillips et al., 2012b).
4 Do you agree with keeping animals for the production of food? (Gruzalski, 1983; Phillips
etal., 2012b).
5 Do you agree with observing animal behavior in an experiment? (Sandgren et al., 2020;
Phillips et al. 2012c).
6 Do you agree that medical experiments use animals to improve human health? (Sandgren
et al., 2020; Phillips et al. 2012b)
7 Do you agree with testing cosmetics or household products on animals? (Sandgren et al.,
2020; Cornish et al., 2020; Phillips et al. 2012b).
8 Do you agree with improving animals' health through genetic changes?(Ormandy &
Schuppli, 2014; Devolder & Eggel, 2019).
9 Do you agree with inflicting pain or injury on animals as part of cultural traditions? (Maria
etal., 2017).

3.2.4 Students’ subjective and objective knowledge towards animal welfare regulations

The students’ subjective knowledge (i.e., what the students believe they know) about current AW
regulations in farmed animal production systems, as well as their objective knowledge (what the
students objectively know), were analyzed. The former was assessed by asking students, “How
much informed do you think you are about animal welfare regulations?” using an 11-point Likert-
type scale ranging from 0 (Not informed at all) to 10 (have high knowledge). The latter was
measured by asking respondents to identify from a group of 13 proposed statements on AW
regulations that only some of them (8 statements) are currently regulated in a common policy
framework at the EU level. For each respondent, an index was created in which the correct
classification of the aforementioned statements was counted. This index ranged from 1 (if a
respondent correctly recognized only one regulation) to 13 (if a respondent correctly recognized all

the proposed regulations). The regulations presented (Figure 3) were the following:
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« Castration « Stuning

« Space allowance « Drinking water * Feed before slaghthering
* Music « Duration of transport * Heat stress

« Natural condition * Resting

Figure 3: Understanding the aspect of AW issues currently regulated in a common policy

framework at the EU level

The question to collect the knowledge level was: Which of the following aspects do you think are
regulated by Animal welfare legislation?

(1) Space allowance per animal in relation to the animal’s weight; (Council Directive 2007/43/EC).
(2) Age at and method of castration of animals (Council Directive 2001/88/EC of 23 October 2001).
(3) Limits to the use of cages and ties on animals (EU Directive 99/74/EC).

(4) The obligation with respect to certain species to use straw as a bedding material or environmental
enrichment material (EC Directive 2001/93/EC).

(5) Animals that are not to be transported (Council Directive 91/628/EEC of 19 November 1991).
(6) The obligation to stun animals before slaughtering (Council Directive 74/577/EEC of 18
November 1974).

(7) The obligation to feed animals after a certain number of hours at the slaughterhouse; (93/119/EC
of 22 December 1993).

(8) The obligation to use showers in cases of heat stress (not regulated);

(9) The obligation to have background music in farmyards (not regulated);

(10) The obligation to limit groups of animals to four individuals (not regulated);

(11) The obligation to have available water for animals that are transported, whatever the duration
of transport (not regulated);

(12) The obligation to give animals space for resting before slaughter; (Council Directive
93/119/EC of 22 December 1993).

(13) Limits to the number of animals per drinking trough in a pen (not regulated).

3.2.5 Credibility of the information source on AW

Respondents were asked, “what is for you the credibility of these sources of information on AW?”
using an 11-point Likert-type scale ranging from 0 (low level of credibility) to 10 (high level of
credibility). The categories of information sources were: a) News from TV and radio, b) spots from
TV and radio, ¢) specific programs/ radio or TV documentaries, d) generalist newspapers, €)
specialized magazines, f) books, g) informative brochures, h) label of the products, 1)
communication campaigns of private companies, j) generalist websites in internet and k) specialized

websites on the internet.
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3.3 Results and Discussions

3.3.1 What does Animal Welfare mean for students?

From the qualitative content analysis carried out on both students’ types, the frequency of the
previously identified AW aspects was calculated. As can be seen (Figure 4), the most important
aspect relating to the understanding of the AW concept was the clean housing and healthy
environment for animals for the students from the Central European countries (Romania, Poland,

and Lithuania), United Kingdom, and Sweden as Northern European country.
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Figure 4. Animal welfare understanding of secondary and university students

This is consistent with Carenzi & Verga. (2009), who found that the management and resource-
based terms including housing, feeding, health, and natural conditions are usually the most
important factors of AW among students. These results are also supported by Magnani et al. (2017),
who showed that students with different majors at university, including communication, education,
economics, and engineering assigned the highest overall value to issues of animal feeding, housing,
and natural conditions.

However, students from the Mediterranean European countries (Greece, Spain, and Italy) showed
a high heterogeneity level of AW understanding. The most important aspect in Greece, Spain, and

Italy was the outdoor conditions, avoid pain and suffering, and medical treatment, respectively. In
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the case of Spain, this could be related to cultural and traditional events such as bullfights in which
animals are injured (Maria et al., 2017). In recent years concerns increased as some societal
organizations consider these festivals as cruel acts and thus in some regions in Spain (Catalonia)
are currently banned. In the case of students in Italy, AW was more related to medical treatment
and natural conditions. Annunziata et al. (2010) highlighted that for Italian the most important
additional information on the label that assesses animal welfare is the use of antibiotics, hormones,
and growth promoters. Our results also are in the same line as (Caracciolo et al., 2016), who
mentioned that outdoor access in Greece was evaluated as the most positive aspect for a cleaner

livestock production system.

3.3.2  Students’ concerns regarding the Animal Welfare of the farmed animals

Results (Table 1) showed a high level of heterogeneity regarding students’ concerns towards farmed
animal AW. However, in general, students in Romania, Italy, Spain, and Greece demonstrated a
high concern level for the different animal species compared to Lithuania, the United Kingdom,
Poland, and Sweden. In the majority of the analyzed countries, students assigned higher levels of
concern for pigs, milk cows, and broilers than rabbits, goats, and laying hens. Regarding animals
for food, pork is considered the most popular and consumed meat product, with a world production
of 113,070 thousand tons’ meat in 2018 (Soare & Chiurciu, 2017). Pigs are also used to test
cosmetics products and for other medical uses around the world (Lara De La Casa, 2017). As in the
case of the pig, the regularly consumed dairy products such as milk, cheese, and yogurt would also
play a relevant role in highlighting the respondent's concerns.

The results showed that secondary students in the Mediterranean countries (ltaly, Spain, Greece),
Central European countries (Romania and Lithuania), and the United Kingdom exhibited greater
concern regarding AW than university students. This result is supported by Kellert (1984), who
showed that secondary students are more concerned about ethical issues related to animals and the
natural environment. This author suggested that some wildlife-related activities, visiting natural
surroundings, zoos, and aquarium activities have a positive impact on secondary students’
perception toward animal species. Also, Martens et al. (2019) showed that 12 to 15-year-old
students are much more concerned about using animals for different activities and they can develop
more mature cognitive capacities than 16-21-year-old students. Campbell (2008) commented that
there is a strong relationship between secondary students and animal ownership, which makes
students more capable of better elaborate moral judgments based on feelings of concern (Bjerke et
al.,1998) found that there is a significant relationship between a high level of empathy toward
animals and early age of students.

Results also showed that secondary students exhibited greater concern toward the welfare of broilers
and pigs. Italian secondary students assigned the highest overall score to pigs’ welfare. This result

is in accordance with the findings of Pagani et al. ( 2007), who showed that the attitudes toward

25



Animal welfare concerns in Europe and Iran: policy perspective and society

animals of Italian secondary students are highly related to animal abuse. In Spain, considerable
concern has been found concerning pig production systems, broilers, beef, and cow’s milk. In
Sweden, students’ concerns towards the different animal species were in general low. This could
be related to the strict regulations applied, including cattle, poultry, and pigs in terms of
transportation, housing, and management (Averos et al., 2013).

Analyzing the students’ opinions regarding the current AW level applied in their countries
(shadowed cells of Table 1), results showed the lowest perceived level in Greece and the highest in
the UK. The additional AW legislation in the UK could have played a role, affecting respondents’
trust towards AW level (Van Horne & Achterbosch, 2008) positively. Vogeler (2019) showed that
individuals in the UK believe that animals do not need better protection. Students in Greece showed
that AW was not given enough importance in their countries’ policies, as also highlighted by
Phillips et al. (2012b), who confirmed the lack of knowledge on animal production systems. This
could be related to the use of animals in experimental research and medical issues, which had their
roots in ancient Greece (Baumans, 2005). Following the methodological approach (the last row of
table 2), results showed distinct opinions among secondary and university students: all university
students exhibited high agreement to support more restrictive regulations regarding animal welfare,
whereas Romania secondary students showed greater interest in more restrictive regulations. This
result is supported by the finding of Pejman et al. (2019), who showed that individuals in Lithuania
were more willing to support restrictive regulations. Interestingly, secondary students in Greece
were less worried regarding restrictive regulations toward AW, whereas the greatest support of
more restrictive regulations regarding animal welfare was found for university students in Greece.
Cultural traditions with a set of beliefs and moral values can profoundly affect the rejection of more

restrictive regulations regarding animal welfare (Pejman et al., 2019).
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Table 1. Secondary & University students’ AW concerns regarding the different animal production systems measured on a scale from O (if students are not

worried) to 10 (if students are completely worried)

Country Romania Italy Spain Greece Lithuania United Kingdom Poland Sweden
U S U S U S U S U S U S U S U S
Laying hens 6.23 5.56 5.84 5.63 6.26 6.45 5.69 5.51 4.35 5.00 4.97 4.10 4.25 4.37 4.42 4.80
Milk cows 6.67 5.98 6.36 6.59 6.79 7.27 6.41 5.94 4.79 5.34 4.41 4.01 3.87 451 4.35 4.72
Beef for meat 6.31 5.72 6.74 6.82 6.95 7.28 6.75 6.51 5.26 5.44 4.97 4.81 4.23 4.67 4.66 457
Broilers for meat 5.57 6.39 5.85 6.90 6.58 7.15 6.29 6.47 4.66 5.05 4.29 5.18 3.65 5.02 3.77 5.19
Pigs for meat 5.95 6.73 6.57 7.47 6.65 7.38 6.53 6.47 5.17 5.57 4.36 4.59 4.23 5.06 5.31 5.10
Goats for milk/meat 5.59 4.45 6.11 5.92 6.52 6.88 5.90 6.11 4.97 5.10 4.66 457 3.78 3.83 3.73 3.98
Rabbits for meat 6.48 4.96 6.46 6.60 6.71 6.19 6.83 6.13 5.60 5.37 4.95 4.97 4.67 417 5.30 4.38
Sheep for milk/meat 5.54 5.20 6.03 6.55 6.62 6.23 6.54 6.25 5.14 5.11 457 4.66 3.84 4.25 3.52 4.62
Laboratory animals 4.61 3.53 5.76 5.96 6.96 6.35 7.36 8.06 5.45 5.74 6.01 5.89 5.06 5.58 5.49 4.90
a‘af’n'::fcvse Ir faﬂzrf’r:rlﬁet:‘recfa’ﬁt'r;fs 487 493 | 523 524 | 459 562 | 395 400 | 514 579 | 623 635 | 566 463 | 561 525
Opinions if AW Yes | 762 785 742 22.6 79.4 18.0 90.4 8.8 85.4 25.0 69.6 31.6 60.4 375 82.5 20.4
regulations should be more
restrictive (%) No | 238 215 25.8 77.4 20.6 82.0 9.6 91.3 14.6 75.0 30.4 68.4 39.6 62.5 17.5 79.6

U: University students. S: Secondary students
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3.3.3 Opinions of secondary and university students towards animals’ use alternatives

Results of students’ opinions regarding the different potential uses of animals are presented in Table
2. On the one hand, results showed that university students assigned the highest overall agreement
score (shadowed cells) to kill animals when they are seriously injured or ill. On the other hand, the
highest agreement score for secondary students (shadowed cells) was for animal uses in research
experiments. Secondary students from Italy, Spain, Greece, Lithuania, and Sweden were more
likely to accept animals to be used in experiments for all research types (observing animals in
laboratory experiments, improving animals’ health by genetic changes, and testing drugs for
humans health). This result is supported by France & Birdsall (2015), who reported that secondary
students exhibited greater support for animals used in research. Secondary students generally
accepted animal use in research to improve human health (Birdsall & France, 2011). However,
results showed that secondary students from Poland were more likely to use animals in sports and
those from the UK to use animals for work.

The lowest agreement level for secondary and university students was found for the use of animals
for cosmetic testing and painful sociocultural traditions. Several studies either fully or partly
confirmed the negative attitudes toward animal use in cosmetic production. Chinese university
students were in favor of banning the use of animals in the testing of cosmetics and household
products (Davey & Wu, 2007). Some studies showed that respondents had a higher likelihood of
accepting animals to be used for medical research than testing cosmetics (Henry & Pulcino 2009;
Knight & Barnett, 2008). According to Phillips & McCulloch (2005), students in European
countries except Spain and Italy are more concerned regarding the use of animals for cosmetic
product testing compared to those from Asian countries. Some studies showed that individuals had
a higher level of agreement to use animals for medical research than testing cosmetics(Clemence &
Leaman, 2016; Ormandy & Schuppli,2014).
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Table 2. Summary of the agreement level of secondary & university students’ opinions regarding the animal uses

Romania Italy Spain Greece Lithuania KL_Jmted Poland Sweden
ingdom
U S U S U S U S ] S ] S U S U S
Do vou aaree with using animals for entertainment or sports? 7.14 5.69 4.08 3.72 3.84 4.06 2.23 2.00 7.27 4.82 3.98 3.34 7.06 5.70 6.70 4.63
youag g POTIS? 112703 +3.503| +2.910 +3.386 | £3.150 +3.341|+2.782 +2511 | +2.814 +3.391|+3.123 +3.032 | +3.177 +3.635|£2.993 +3.201
5.20
Do vou agree that animals are used for work? 6.10 4.90 6.35 4,75 5.59 485 | 43040 3.97 7.36 4.87 6.46 4.83 7.08 4.65 6.18 4.84
youag ' +3.113 +3.501] +2,424 +3.217 | +2.733 +2.919 +3.107 | £2.556 +3.226 | +2.795 +3.107 | +3.168 +3.689 | +£3,303 +3.360
Do you agree with killing animals when they are seriously 6.87 5.22 7.61 5.29 6.90 5.01 6.99 3.94 7.03 4.18 7.00 4,74 7.61 4.26 7.31 412
injured or ill? +3.29 £3.98 | £2.128 +3.450 | £2.207 +3.549 | £2.664 +3.169 | +2.900 #3.440 | +2.869 +3.184 | £2.983 +2.978 | +2.868 +2.890
Do you agree that medical experiments use animals to improve || 6.36 4,72 6.12 4,54 497 5.32 5.28 4,79 5.06 4.42 5.44 3.97 4,96 3.75 2.95 3.08
human health? +3.192 +3.642| +3.187 +3.417| £3.016 +3.121 | +3.240 +3.487 | £3.385 +3.448 | £2.959 +3.083 | +3.549 +3.407 | +2.761 +2.497
Do you agree with observing animal behavior in a research 4.88 431 5.43 3.79 5.36 6.48 4.15 3.52 5.00 6.04 5.79 4,70 4,13 3.92 5.40 4.85
experiment? +3.272 +3.504| +3.230 +3.468 | +3.238 +2.883 | +3.267 +3.385| £3.447 +3.399 | £2.987 +3.184 | +3.672 +3.776 | +3.159 +3.186
Do you agree with increasing animals' health or disease 4.26 4.33 6.00 5.87 3.91 4.24 4,61 4.54 421 5.64 4.19 4.25 3.64 3.82 3.11 2.97
resistance by genetic changes? +3.564 +3.597 | +3.043 +3.237 | +3.156 +3.207 | +3.388 +3.410 | £3.288 +3.372 | +2.890 +2.939 | +3.481 +3.617 | +2.650 +2,813
Do you agree with inflicting pain or injury on animals as part of | 2.01 2.62 1.37 1.39 1.09 1.36 0.75 0.81 0.76 1.18 1.25 1.76 1.63 1.05 0.70 0.86
cultural traditions? +2.861 +3.221| +2.346 +2.580| +2.249 #2713 | +1.769 +2.189|+2.061 +2.580 | +2.194 +2.516 | +3.023 +2.519| +1.249 +2.048
Do you agree with testing cosmetics or household products on 3.20 2.76 2.74 2.28 1.91 3.37 1.50 1.78 2.30 2.08 2.48 2.14 2.40 1.44 1.82 1.23
animals? +3.069 +3.208 | +2.841 +3.052 | +2.593 +3.013 | +2.475 +2.796 | £3.017 +2.836 | £2.582 +2.583 | +3.186 +2.682 | +2.215 +1.680

S: Secondary students U: University students. Shadowed cells represent the highest agreement level. Values in the red lines

represent the lowest agreement level
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3.3.4 Level of Subjective and Objective knowledge of Animal Welfare

The secondary and university students were asked about their information level (subjective
knowledge) of AW. The results (Figures 5 and 6) showed that students in the Mediterranean
countries (Italy, Spain, and Greece), as well as students in Romania, believe that they are less
informed compared to Northern European (United Kingdom, Sweden) as well as central European
countries (Poland and Lithuania). Students in Lithuania showed the highest value of subjective
knowledge, and the lowest value was found in Greece. This result is similar to the findings of
Diego et al. (2017), who showed respondents from southern European countries exhibit a low
level of information on AW.

Analyzing the objective knowledge level as described in the methodological section, results in
Figures 7 and 8 showed that secondary and university students exhibited low objective knowledge
regarding the current AW regulations with the percentage of correct answers being below 50%.
However, significant differences were obtained similarly to those identified for the subjective
knowledge except in the UK. The Mediterranean countries (ltaly, Spain, and Greece) with
Romania exhibited a low objective knowledge level compared to Northern European countries
(United Kingdom, Sweden) as well as central European countries (Poland and Lithuania).
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Figure 5. Subjective Knowledge level
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Surprisingly, results showed that secondary students were more informed objectively, according
to our methodological approach than university one in all countries except for Greece. This
divergence was the highest in Poland and Italy. These results could be an indicator of the
increasing level of social sensibility to AW aspects and the interest of the new generations in
being more informed about the current AW regulations. Furthermore, results highlight the need
in Greece for additional effort and policy measures for AW education campaign in secondary
school. The same applies to Spain for university students as they showed the lowest level of
objective knowledge level.

3.3.5  Factors affecting students’ opinions if AW should be included in their educational
programs

A logit model was applied to analyze determinants factors affecting respondents’ decisions to
support educational programs in secondary and university curriculum. The descriptive results
(Figure 9 and 10) show that both secondary and university students are more likely to accept AW
to be included in their educational programs, as was also highlighted by Sandgren et al. (2019).
However, the results show that university students exhibited greater interest in the education of
AW in almost all countries compared to secondary students except for the UK. This may be
related to the organization of the Royal Society for the Prevention of Cruelty to Animals (RSPCA)
within universities and college curricula in England which is dedicated to enhancing students”
attitudes to care for and respect animals.
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Figure 9. Should Animal welfare issues be included in your
educational programs?
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The dependent variable was codified as 1 for the “Yes” answers and O for the “no”. The model was
estimated on the pooled dataset by including a dummy variable for the respondent types (1 for university
students and 0 for secondary one). Additional dummy variables were included representing each country.
The results are shown in Table 4. As can be seen, a satisfactory rate (78.9%) of correct predictions was

obtained.

Table 3. Factors affecting the acceptance to include AW in the students’ educational programs

B Sig. Exp(B)

Students’ type

(University students=1, School students=0)

Subjective Knowledge level about AW?

(0 non informed to 10 very informed)

Objective Knowledge level

(The percentage of the correct answer of respondents)
Concerns regarding the AW of beef cattle for meat production
(0= 1 am not worried to 10= | am completely worried).
Concerns regarding the AW of Pigs for meat production

(0= 1 am not worried to 10= | am completely worried).
Concerns regarding the AW of Laboratory animals

(0= 1 am not worried to 10= | am completely worried).
Students’ opinions if AW regulations should be more restrictive

1,219 0.000 3.385

0.007 0.000 1.007

0.005 0.038 1.005

0.057 0.001 1.058

0.034 0.038 1.035

0.079 0.000 1.082

0.538 0.000 1.69

(1=Yes, 0=No)
Italy (1= Italy, 0= Others) 0.343 0.014 1.409
Sweden (1 = Sweden, 0 = Others) -0.692 0.000 0.501

Do you agree that medical experiments use animals to improve human health?
(O=absolutely disagree to 10 totally agree)

Gender (1= female 0= male)) 0.291 0.001 1.337

-0.028 0.037 0.972

Correct classification 78.90 %
Hosmer and Lemeshow Test (Sig.=0 .05)

The results showed that university students were more likely to accept AW education in their university
curriculum than secondary students in schools. This result is in accordance with Mazas et al. (2013), who
showed that women and university students have a positive attitude toward AW compared to secondary
students. Respondents from Italy as a Mediterranean country were prone to supporting AW educational
programs in their curriculum. However, respondents in Sweden as a northern European country were less
likely to accept AW education in their university educational programs. This could be related to the system
of interactive teaching in northern European countries, which included teamwork, group discussion, and
farm visits compared to the Mediterranean European one (Ilimann et al., 2014). Ingenbleek et al. (2013)
found that AW regulations in northern European countries are more highly organized compared to southern

European countries and this could have played a relevant role. In defining respondents’ preferences.
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Women with a high level of subjective and objective knowledge levels were more concerned about the AW
of the pig production systems, laboratory animals, and beef cattle. They were also in favor of supporting
the inclusion of AW education in their curricula. This result is consistent with some studies which
demonstrate that women were more concerned than men regarding the use of animals in different activities
(Signal & Taylor, 2007; Serpell, 2018). Respondents who believe that current AW regulation should be
more restrictive showed greater willingness to accept AW education in curricula. Students who agree that
medical experiments that use animals to improve human health were less likely to accept to include AW
education in their studies ‘programs. In this regard, (Knight et al., 2004) believed that respondents
experience a mental dilemma when they think about animal use. However, they prefer to ignore the
implication of using animals because it makes them feel guilty. As a consequence, they compare the cost
of animal use with its benefits, and then they tend to consider animal health is less important than human

one.
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CHAPTER 4. IS THERE APOTENTIAL MARKET FOR ANIMAL WELFARE
MILK PRODUCTS FOR IRANIAN CITIZENS AND CONSUMERS?
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4.1 Materials and Methods

4.1.1 Data Collection and Survey

Data was collected from a survey with a semi-structured questionnaire carried out in June 2020 on 532
respondents over 18 years of age who are partially or fully responsible for purchasing food and milk for the
household and who had bought and consumed dairy products in the past week. Data were obtained from an
online survey conducted in four regions (north, south, east, and west) using a quota sampling method, with
age and gender as stratifying variables. A combination of open and open-ended questions was used. The
guestionnaire was approved by the ethics committee of the Centre for Agro-food Economy and
Development of the Polytechnic University of Catalonia (Castelldefels, Spain). We first conducted a pilot
study with 30 responses to adjust the questionnaire's comprehensibility and length. In the first part, a
distinguishing criterion was established at the beginning of the questionnaire to determine the role of the
respondents as consumers or citizens. Indeed, an individual can differ depending on whether he/she behaves
as a consumer or a citizen (Ajzen et al.,1996; Hamilton et al., 2003). A citizen’s non-materialistic point of
view is based on what is right for the community by focusing on social issues relating to the public health,
environmental sustainability and AW(Spooner et al., 2014). However, consumers with the characteristic of
independent, individualistic and materialistic could value personal interests. Respondents were first asked
whether they wished to answer the questionnaire as a consumer or as a citizen, highlighting the
aforementioned distinguishing roles of oriented purchasing behavior for the former and oriented social
voting for the latter. Within the consumers' role, respondents were informed that they should be responsible
for purchasing milk and had purchased and consumed milk at least once in the last week. In this context,
guestions should be answered, taking into account their budget constraints and needs. Within the citizens'
role, including vegetarians and vegans, respondents were informed that they may not purchase animal
products regardless of the AW standards, yet still are interested in animal production systems, AW, and
what benefits the community (Alphonce et al., 2014). As a result of this procedure, data were collected
from 335 respondents in the role of consumer and 197 respondents in the role of citizen. This divergence

may be related to the fact that respondents more often answer surveys as consumers rather than citizens.

The survey was thematically divided into three parts. The first part of the survey begins with an open-ended
guestion to determine the respondents' understanding of the importance of the concept AW to consumers
and citizens in Iran. Subjective and objective knowledge levels regarding AW were measured by asking
respondents to indicate their perceived knowledge levels (subjective) using an 11-point Likert scale ranging
from O (respondents without knowledge at all) to 10 (respondents have absolute knowledge). The objective
information level was measured by asking respondents to identify eight issues from a group of 13 proposed

statements about different aspects of animal welfare that are currently applied at the EU level. For each
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respondent, an index that counts the number of correctly classified statements was created. This index
ranged from 1 (if a respondent answer only one issue correctly) to 13 (if a respondent answers all the issues
correctly). The credibility of the information source was also assessed using an 11-point Likert-type scale
ranging from 0 (not credible at all) to 10 (totally credible). The perception of the current level of AW
standards was measured using an 11-point Likert-type scale ranging from O (absolutely disagree) to 10
(absolutely agree). The second part of the questionnaire analyzes citizens' and consumers' preferences and
WTP for AW dairy products using the Discrete Choice Experiment (DCE). The last part also collected the
socio-economic characteristics of the respondents. A summary of the main socio-economic variables

collected from the sample can be found in Table 1.

The average age of participants was 28 years old. 57.1% of participants were female. The monthly
household income of about 43.3% of the respondents was more than IRR 30,000,000 million ($150).
Almost more than 50% of the respondents are salaried employees. Also, the education level was a university

degree for about half of the sample.

Respondents

Female 57.1

Gender Male 42.9

. Single 51.6

Marital status Viarried A6E
16-30 14.9

. 31-40 455

Age categories(%) A1EE 558
More than 55 16.8

Age (average years) 28.64
Less than 15,000,000 IRR 17.1

Household income (%) Between 1,5000,000-30,000,000 IRR 37.7
More than 30,000,000 IRR 45.2

Unemployed 10.2

Self-employed 104

Employment situation (%) Salaried 65.6
Retired 2.7

Housewife 10.8

Diploma 9.0

. Bachelor 47.1
Educational level(%) e 376
PhD 6.3

One person 22.8

Household size (%) Two-person 42.7
Family with children 345

Table 1: Summary of the socio-economic variables of the sample (IRR: The currency of Iran)

4.1.2 The preferences analysis: The Discrete Choice Experiment (DCE)
The DCE is one of the most used approaches to simulate purchase scenarios to elicit consumers' and citizens'
preferences for AW products (Apostol et al., 2013). This approach is widely used to assess individual
preferences and WTP for nutritional claims(Miklavec et al., 2015), Brand (Ares et al., 2010; Wu et al.,
2020), traceability label (Bai, Zhang, & Jiang, 2013), and several milk-choice studies(Xu et al.,2020). In
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a DCE study, people are asked to choose their preferred scenario from a set of alternatives (choice set)
specified by various attributes and levels that provide the highest individual benefit or utility (James &
Burton, 2003). If none of the alternatives are of interest, the person can opt-out and choose "none of the
optior]i.mpne of the significant limitations of the DCE approach is rising hypothetical bias due to the
differences between what people are willing to pay and what they would actually pay (Yue & Behe, 2008).
Several ex-ante and ex-post measures can mitigate these differences. The Cheap Talk script is one of the

most common measures used in this study.

4.1.3 The experimental design

Following the original design of (J. L. Lusk & Schroeder, 2004), the construction of the choice sets in our
case study is similar to the design of (Kallas et al., 2013). A labeled and optimal D-efficient experimental
design was followed to create labeled alternatives using Ngene software (ChoiceMetrics, 2018). In this
design, the alternatives (i.e., Milk products) are distinguished only by price, without including other specific
attributes. Accordingly, the same products were repeated in all scenarios (i.e., choice sets), and only the
prices of the alternatives in the choice sets were varied. Each choice set contained four milk products (1
liter): traditional, industrial, traditional AW, and industrial AW offered at different price combinations. The
NONE option (i.e., neither of milk products) was also included to be consistent with the demand theory.
As a result, only eight choice sets are needed for estimating RPL models by ensuring price-level balance
across the products and using "-0" as a prior for the price. Four price levels were identified for the various
products in each case study. The price levels reflect the current average market prices in Iran for industrial

and traditional milk. The description of the products can be found in Table 2.

Attribute Explanation Price (I/Rial)

o livestock farming is generally practiced in rural locations

e There are also no regular grazing programs on rural farms(This availability is higher
than Industrial) (Kamalzadeh et al.,2008)

e Farms are generally small-scale

e Cows are never being injected with hormones to produce more milk, or antibiotics
unless necessary(Cardoso et al.,2016)

Traditional | e It is made the old-fashioned way from cows (25.000,30.000
e Cows are fed by crop residues (Kamalzadeh et al., 2008) ,35.000,40.000)

Production e Should be boiled at home

Method ¢ Not ensured milk safety
o Refers to farms that adjust their barns, facilities, management and feeding programme
e Production is generally intensive
e Have larger herds than the traditional farms

Industrial | e Cows are housed in tie stalls (Kamalzadeh et al., 2008) (40.000,45.000
e The feed is usually not produced locally but purchased from external suppliers ,50.000,55.00)
(Statistics Centre of Iran, 2020)
e Their milk is removed by machines attached to their udders (Amar, 2010)
e Process of homogenization, pasteurization and finally packing of milk.
o Traditional | ® Cows are aIV\_/ays have gr_azing and cow's welfare based on:
Certifications AW = Physical well-being; (40.000,45.000,50.
schemes = Mental well-being 000,55.000)

= Natural living
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¢ No added hormones and antibiotics unless necessary
¢ Should be boiled at home
o Not ensured milk safety

o Have access to pasture all year round, with the freedom to choose when they go outside
or stay indoors.

e Using appropriate bedding materials such as straw, so that cows have access to
comfortable, clean spaces to rest

o Housing should be well designed and cows should be given enough space for natural
social behaviour.

o Suitable high-fiber diets

homogenization, pasteurization and finally packing of milk

Industrial
AW

(55.000,60.000,65.
000,70.000)

Table 2. Description of attributes and levels

There are two rates for dollar in Iran. The official rate is unrealistic and only banks have access to it, not the public, and then there is

the unofficial rate which is the actual rate. Both these rates are as follows: official rate: 1 Dollar = 42000 Rials and unofficial (Actual)

rate: 1Dollar = 50000 Rials

To frame the DCE in a real-life purchasing situation, respondents were asked, " Imagine that you need milk,

S0 you go to the grocery store to pick some up, and the following are the only alternatives available. You

will now see a total of 8 choice sets in which you need to choose between four types of milk (Milk A or

Milk B or Milk C or Milk D) or no milk (Figure 3). Moreover, to reduce hypothetical bias and remind

participants as they would in a real-life shopping situation (in-shop or online), participants were asked to

read a cheap talk script before answering the DCE questions as proposed by (Carlsson et al., 2005). Also,

a budget constraint was frequently recalled to mitigate hypothetical bias further. Figure 3 shows an example

of a choice set used in the experiment.

Figure 3. An example of a choice set

ndustrial milk (A) ndustrial milk (B)

one litre of milk| Certified animal welfare one litre of milk

15034700(Animal welfare management)

55.000 LieRial (AT R I 40,000 AitRil (10 AT
Traditional milk (C) Traditional milk (D)
one litre of milk| Certified animal welfare one litre of milk

1S034700(Animal welfare management)

(B RN 35,000 Ll [T D

A[] B[] ¢ [ ] D[] NonNe[ ]

40.000 /LitRial ”

4.1.4 Econometric modelling

DCE is based on the theory of random utility maximization (RUM) (McFadden, 1974), which models

individuals' choices between discrete sets of alternatives. Accordingly, the utility (U) of the preferred
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alternatives consists of a set of options from a deterministic component (V) and a random error component

(¢). Mathematically, the utility of an alternative j for a respondent n can be expressed as follows

(Engineering and Hall, 2017).

U, =V, +¢, (1)

Assuming linear and additive function, the utility can be expressed as:

Where | are the industrial, industrial AW, traditional AW and traditional milk products, Pjn is the price
of alternative j for consumern , A3; are the coefficients of the Alternative Specific constant (ASC) for
each product relative to the NONE option, < ; are the coefficients representing the effect of the jth

product price on utility for the jth product.

The critical assumption is that each individual n will choose the alternative j in the choice set to provide
the highest utility (utility-maximizing). When an individual n is facing a choice set, C;, consisting of J
options, the choice probability of choosing alternative j is equal to the probability that the utility of

alternative j, U;;, is greater than or equal to the utilities of all other alternatives in the choice set, i.e.
Prob;{j chosen} = Pr(U;j = Uy, for all K € C;with K # j) (3)
Prob;{j chosen} = Pr(V;j+e;; = Vigeik, for all K € C; with K # j)

Traditionally, the choice experiment data are analysed using the multinomial logit (MNL) model

(McFadden, 1974), and consumers are assumed to be homogeneous in terms of taste in the population as

follows:
e/Uan
Prob{ jis chosen} = ——— (4)
Z e ﬂVJn
k=1

Where £ is a scale parameter that is inversely related to the variance of the error term. In this context, the

modeling extensions to the MNL models to overcome the individual homogeneity lead to the random

parameter logit RPL model. The random parameter logit or mixed model (RPL) allows more flexibility and
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a continuous form of preference heterogeneity; the utility coefficients vary across individuals according to
continuous probability distributions functions (Chang et al., 2009). In the RPL model, the probability that
individual i chooses alternative j in a particular choice set, C; , is represented as:

eVii

ch:l evik

Prob{j chosen} = [

f(B; 16) dp, withk € C;  (5)
where f(B; |0) is the density of the coefficients §; with referring to parameters of the density function.

According to this model, the coefficient vector for a person N is ﬂj =ﬂ+6ﬂun , Where ,E is the
estimated mean and o is the standard deviation of the marginal distribution of g and 2 is a random
term assumed normally distributed with mean zero and unit standard deviation. In this study, the 5, (ASC)

were assumed independently and normally distributed in the population following (Lusk & Schroeder,
2004). The price coefficients were considered fixed. For the economic interpretation of the model, the WTP

of product milk J versus the baseline option NONE is calculated as the ratio of B to the price coefficient

(J. Lusk and Schroeder, 2004). The Krinsky and Robb procedure was used for the confidence interval
estimation of the WTP.

VVTP —_ IBProductj (6)

Product j Vs. No-option T,

To cope with preference heterogeneity regarding citizens and consumers, we estimated a hybrid RPL by
including a dummy variable (DUM) representing the respondent role (DUM=1 represents the consumers'
role and DUM=0 describes the citizens' role). The DUM variable should interact with the ASC into the
utility function since this DUM variable remain constant among the different choice sets that face each
respondent (i.e., the individual roles). Therefore, the utility specification in this heterogeneity preference

analysis is:
V,=B,+ B;xDUM + P, + «;P,, xDUM )
Where:

For the empirical application in our case study, the specification of utility function with DUM takes the

following form:
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Vin=Binoust INDUST, +Binpsut _aw - INDUST _ AW, +Breapirionar “TRADITIONAL; +Srrpicrional _aw “TRADITIONAL _ AW,
+PBprice -PRICE; +Binpust xpum -INDUST, xDUM,, + Binpust _ aw ~pum - INDUST _ AW, xDUM,,

+ BrrapimionaLxpum * TRADITIONAL, xDUM, + Breapimional_aw xpum - TRADITIONAL _ AW, xDUM,

(8)

Once the parameters are estimated, in this case, the "WTP" in this case is obtained as follow:

WTP. - BProductj + BPrOductj x DUM n

Product j Vs. No-option
apricej + apricej x DUI\/In

)

4.2 Results

4.2.1 Social stated preferences for AW milk products

Before analyzing the impact of respondents' role as consumers or citizens on AW preferences, we estimated
an RPL model for the entire surveyed sample. Table 3 shows the marginal utility of milk alternative-specific
constants (ASC) resulting from the RPL model. The null hypothesis that all coefficients are zero is rejected
by a highly significant log-likelihood ratio test likelihood ratio test. All the coefficients of the RPL model
are significant at 1% significant level. The goodness of fit is assessed through McFadden's pseudo-R2
(0.51), a highly acceptable range for the discrete choice models. A positive/negative sign of the estimates
implies a higher/lower level of utility associated with milk alternatives. In this regard, the model estimates
show that all milk products included in this study were statistically significant. AW Certified milk had the
highest marginal utility compared to the other milk products. Moreover, as expected, the price attribute is

negative and significant, indicating that price increases decreased the demand for milk products.

Table 3. Results of arandom parameter logit model(RPL) for all respondents

Estimates
Alternative Specific Constant (ASC_Industrial AW) 4.83***
Alternative Specific Constant (ASC_Industrial) 2.34%x*
Alternative Specific Constant (ASC_Traditional AW) 3.85%**
Alternative Specific Constant (ASC_Traditional) 1.28%**
Non-random parameters in utility functions
Price L -0.05%**
Standard deviations of random parameters '
S.D. of ASC_Industrial AW 1.40%**
S.D. of ASC_ Industrial 0.2%**
SD of ASC_Traditional AW 4.40%**
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S.D. of ASC_Traditional 0.3***
Wald Chi? (9) 6839.12
Log-Likelihood function -3262.82
Restricted log-likelihood -6682.38
McFadden Pseudo R-squared 0.51

*rx (%) (*¥) Statistically significant at (1%) (5%) (10%) level; S.D.: standard deviation

The WTP for cow's milk alternatives was calculated using equation 6. The results in Table 4 show
differences between AW milk products and the other alternatives and confirm the implications of the utility
values in Table 3. The results show that respondents are more willing to pay a premium for industrial AW
followed by traditional AW, industrial and traditional milk, respectively. In other words, individuals will
prefer to pay 94. 95 and 75.70 thousand IRR/liter for purchasing industrial and traditional with AW
certification, respectively. This result is supported by Cardoso et al. (2016), who showed that respondents
generally attached more importance to the modernity of the dairy system and preferred a combination of

industrial and agricultural views of primary production.
Table 4. Results of a WTP for the different types of milk products (All respondents)

WTP
Industrial AW 94.95***
Industrial 46.14%**
Traditional AW 75.70***
Traditional 25.16%***

*rk (¥%) (*) Statistically significant at (1%) (5%) (10%) level

4.2.2 Preferences’ heterogeneity between citizens and consumers’ roles

Table 5 shows the marginal utilities of the constant for milk alternatives (ASC) for both citizens and
consumers resulting from the hybrid RPL model (i.e., the RPL by introducing the interaction between the
ASC and the dummy variable as explained in Equation 7). The result showed a very acceptable adjusted
pseudo-R2 of milk-specific constants (0.64), indicating the high goodness of fit of the model.

Focusing on the citizen groups, the results showed that the industrial and traditional milk-specific constants
were not statistically significant. In other words, traditional AW milk had the highest marginal utility,
followed by industrial AW. However, the insignificant coefficients for industrial and traditional milk imply
that citizens do not benefit from choosing these dairy products, which underlines the importance of the AW
label for citizens. According to Cardoso et al.(2016), most citizens showed preferences for traditional AW
milk and less industrialized farms due to zero-grazing and separation of cow and calf. Our result indicates
that Iranian citizens support FAW in their civic role, similar to the attitudes of European Union (EU)
Citizens toward Animal Welfare (Carter, 2017; Hotzel et al., 2017).
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Table 5. Results of arandom parameter logit model(RPL) for citizens & consumers

Estimates
Alternative Specific Constant (ASC_Industrial) -0.14
Alternative Specific Constant (ASC_Industrial AW) 6.91***
Alternative Specific Constant (ASC_Traditional) -0.81
Alternative Specific Constant (ASC_Traditional AW) 7.86***
Alternative Specific Constant (ASC_Industrial_DM) 4,79***
Alternative Specific Constant (ASC_Industrial AW_DM) 3.14***
Alternative Specific Constant (ASC_Traditional_DM) 1.01
Alternative Specific Constant (ASC_Traditional AW_DM) -0.014
Non-random parameters in utility functions
Price -0.06***
Price_DM -0.02*
Standard deviations of random parameters
S.D. of ASC_Industrial 3.30***
S.D. of ASC_ Industrial AW 4,89***
S.D. of ASC_Traditional 2.80***
S.D. of ASC_Traditional AW 6.35%**
SD of ASC_Industrial_ DM 2.73%**
SD of ASC_ Industrial AW _DM 5,18***
S.D. of ASC Traditional DM 4,50***
S.D. of ASC_Traditional AW_DM 4.84***
Wald Chi? (18) 8497.52
Log-Likelihood function -2330.61
Restricted log-likelihood -6579.38
McFadden Pseudo R-squared 0.64

*k (x%) (%) Statistically significant at (1%) (5%) (10%) level; S.D.: standard deviation
Dummy variables: (DM=1 represents the consumers' role and DUM=0 represents the Citizens' role).

In this context, the analysis of consumer preferences (using equation 7 and the example in equation 8)
shows that the positive coefficients obtained from the summation of benefits indicate that consumers are
more likely to choose all types of milk, but with a marked preference for the industrial AW by summing
the marginal benefits of ASC_Industrial AW (6.91) + the ASC_Industrial AW _DUM (3.14), followed by
the traditional AW milk. These results are also reflected in the WTP estimate in Table 6.

Table 6. Willingness to pay for the different types of milk products (Citizens& Consumers)

WTP
Citizens Consumers
Industrial -2.20 50.03***
Industrial AW 108.26*** 108.19***
Traditional -12.70 2.08
Traditional AW 123.17*** 84.45%**

Our results show that citizens are willing to pay a premium of 123.17 and 108.26 thousand IRR /liter for
cow's milk with AW certification, respectively, indicating a higher preference for "traditional™ compared
to "industrial" production systems when AW certification is included. This result is supported by
(Vanhonacker et al., 2010), who showed that citizens, including vegetarians and vegans, do not purchase
animal products regardless of AW standards. Moreover, respondents are more concerned about antibiotics

for farm animals and are more likely to buy organic food (Zanoli & Naspetti, 2002). This result is supported
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by Cardoso et al. (2017), who showed that citizens' preferences are more influenced by systems with some
access to pasture in which animals can better express natural behaviors such as grazing.

On the other hand, consumers are willing to pay 108.19 thousand IRR /liter and 84.45 thousand IRR/liter
to purchase industrial AW and traditional AW, respectively. In general, the positive and significant
coefficient of milk with AW certification indicates that AW and eco-labels can positively influence
consumers' preferences, which is also supported by the results of (Eldesouky et al., 2020).

Some studies showed that consumers are more concerned about AW and their preferences for organic milk
are positive and significant (Forbes-Brown et al., 2016; Grunert et al., 2018b). According to the results of
Clark et al. (2016) the highest WTP relating to cattle and dairy cows, while the lowest WTP would be paid
for pigs. This result is supported by Kuhl et al. (2020), who showed that consumers value access to the
outdoors and the opportunity to graze in dairy production.

Our results showed differences in heterogeneity between consumers' and citizens' WTP for choosing AW
milk (i.e., industrial AW and traditional AW). While consumers prefer industrial AW, citizens are more
likely to purchase traditional AW. According to Bennett (1997), consumers are more willing to pay more
for manufacturer brands when making purchase decisions

Moreover, consumers described an ideal dairy farm based on modernization and technologies to increase
efficiency (Cardoso et al., 2016). Consumers perceive a positive relationship between AW and food safety
(Kehlbacher, Bennett, & Balcombe, 2012). According to Headrick et al. (1997), consumers showed more
concern about the dangers of consuming raw milk, possibly due to food safety incidents and disease
epidemics. This result may also be related to the increasing consumers” demand for milk with added
vitamins and minerals such as vitamin A, D, and Ca, which can be added during milk production (Xu et al.,
2020). This was also highlighted by Akaichi et al. (2012), who showed that health issues and AW are key
factors influencing consumers' WTP for organic milk. Another reason could be related to the shelf life of
industrial milk due to the sterilization effect that gives additional time to be kept unrefrigerated for many
months (Akaichi et al., 2012). Our result showed that the coefficients of standard deviations are large and
significant for both citizens and consumers, suggesting that citizens and consumers, on average, have
additional unobserved heterogeneous preferences for purchasing milk with the AW label (Owusu-Sekyere
etal., 2014). This diversity of results could be related to the complexity of the AW concept, which is highly

dependent on consumers' and citizens' perceptions at different AW levels (de Jonge & van Trijp, 2014).

4.2.3 Preferences heterogeneity with socio-economic variables

The results of including individual characteristics in the utility function to examine the heterogeneity of
preferences for different types of milk are presented in Table 7. According to these results, citizens' women
are more likely to pay for milk with AW certification. In addition, women are generally more concerned

about AW and more likely to consider foods produced under the AW label (Clark et al., 2016; Pejman et
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al., 2019). Conversely, citizens below 55 years of age were more reluctant to pay a premium to choose
industrial and traditional milk without AW certification, which is consistent with the findings (Amirnejad
& Tonakbar, 2015).

According to Clark et al.(2016), older people who are retired or about to retire may not have the financial
means to pay a premium for the more expensive AW products. Moreover, young people have a more
positive attitude towards AW due to their better access to media such as the Internet, affecting their WTP.
The results also showed that Internet websites are considered important media, significantly affecting
citizens' attitudes towards choosing traditional AW milk (Evans & Miele, 2007; N. Pejman et al., 2019).
This result is supported by Akaichi et al. (2012), who showed that respondents who assign high credibility
to the Internet as an information source exhibited greater WTP for organic foods. Hotzel et al. (2017)
showed that citizens are more influenced by the Internet, TV, friends, and family as their main sources of

information.

Table 7. Factors Affecting the Purchasing Frequency of Milk products (Citizens &Consumers)

Random parameters in utility functions

Estimates
(ASC_Industrial) 0.73
(ASC_Industrial AW) 1.89**
(ASC_Traditional) 0.68
(ASC_Traditional AW) 2.67***
(ASC_Industrial_ DM) 3.76***
(ASC_Industrial AW_DM) 2.98***
(ASC_Traditional DM) 2.66***
(ASC_Traditional AW_DM) 4.16***
Non-random parameters in utility functions
Price -0.06***
Price_DM -0.03**
Traditional AW * Gender (1= Women; 0= men) 1.59***
Industrial AW* Gender (1= Women; 0= men) 2.50***
Industrial* Age (1=under 55; 0= above 55) -1.41%**
Traditional * Age (1=under 55; 0= above 55) -1 57%**
Traditional AW*Internet
What is for you the credibility of this source of information? (O=absolutely disagree to 0.38***
10 totally agree)
Industrial AW_D_Gender (1= women 0= men) 0.52***
Industrial AW_D*Family (without children) 2.74***
Industrial_D*Sport
Do you agree with using animals for entertainment or sports? (0=absolutely disagree 0.11**
to 10 totally agree)
Industrial AW_D* Television
What is for you the credibility of this source of information? (O=absolutely disagree to -0.46***
10 totally agree)
Derived standard deviations of parameter distributions
S.D. of ASC_Industrial 3.75%**
S.D. of ASC _Industrial AW 2.78***
S.D. of ASC Traditional 1.90***
S.D. of ASC _Traditional AW 4. 27***
S.D. of ASC _Industrial DM 2.63***
S.D. of ASC _Industrial AW_D 7.69*%**
S.D. of ASC Traditional DM 3.84%***
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S.D. of ASC _Traditional AW_D 6.32%**
Wald Chi? [ 27] (P=.000) 8603.30
Log-Likelihood function -2380.73
Restricted log-likelihood -6682.38
McFadden Pseudo R-squared 0.643

Dummy variable: (DM=1 represents the consumers’ role and DUM=0 represent the Citizens’ role)
*Hk (¥%) (*) Statistically significant at (1%) (5%) (10%) level

Consumers' socio-demographic variables can also influence their choice and WTP for dairy products. As
shown in Table 7, consumers' women and those who have a family without children were more willing to
pay for AW milk, which is supported by the findings of (Riccioli et al., 2020). Households without children
are more inclined to pay a premium for milk than a large family with children. This could be related to
families with children being more financially burdened (Bozoglu et al.,2019). Consumers who supported
animals for sports and entertainment purposes were more likely to choose industrial milk without AW
certification. Also, consumers who rely on the TV were less likely to pay a premium for AW-certified
industrial milk. This result is supported by Falahi et al. (2012), who showed that radio and television

programs in Iran have less impact on consumers' behavior and food consumption.
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5. General conclusion and recommendations

Factors affecting society concerns and policy perspectives regarding animal welfare were
identified in two different political regions: EU and Iran.

Firstly, we identified factors affecting consumer and citizen opinions regarding whether animal
welfare regulations should be more restrictive in eight EU countries. These factors were
categorized into the understanding of animal welfare-related issues, subjective and objective
knowledge level regarding animal welfare, the credibility of information sources, the perception
of the current level of animal welfare standards in each country, concerns regarding specific animal
species, and socio-economic characteristics. Our results showed two clearly differentiated
behaviors: respondents in southern EU countries (Italy and Spain) exhibited significant reluctance
to the implementation of more restrictive regulation and those in northern EU countries (Poland
and Sweden) exhibited the opposite opinions.

The respondent type played a relevant role in explaining the respondents’ preferences for accepting
more restrictive regulations beyond the minimum requirements. Respondents in the citizen role
showed greater willingness to accept more restrictive regulations compared with those in the
consumer role. Respondents with a higher level of subjective knowledge on animal welfare,
women, and those who assign high credibility to the Internet as an information source exhibited
greater preferences for adopting more restrictive legislation. The results showed that having more
concerns regarding pig production systems and laying hens increases the likelihood that a
respondent will accept more restrictive regulations on animal welfare. These results are in
accordance with the special attention that European authorities are paying to these two types of
production systems. In 2013, the EU partially banned the use of individual sow stalls in pig
production, and in 2012, the EU banned the use of barren battery cages for laying hen production.
Thus, these results highlight the importance of policymakers adopting reforms that are in

accordance with societal preferences and concerns to create more effective and acceptable animal
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welfare policies. Respondents who perceive that the level of current animal welfare standards in
their country is high were less likely to accept more restrictive regulations.

Secondly, factors affecting the secondary and university student’s attitudes from eight EU
countries regarding whether animal welfare should be included in educational programs were
analyzed. The most important factors identified were: understanding of animal welfare-related
issues, subjective and objective knowledge level, the opinions regarding the current level of AW
regulation in their country, the perception if AW regulations should be more restrictive, concerns
regarding the welfare of farmed animal’s species, the opinions towards the use of animals in
different activities, countries and cultures and socio-economic characteristics.

The results demonstrated clear evidence of two differentiated behaviors: university students in a
southern EU country (ltaly) exhibited significant agreement to the implementation of AW
programs in their curriculum compared to a northern EU country (Sweden). Results showed that
university students place higher values to support AW educational programs in their curriculum
compared to secondary students’ roles. Respondents with a high level of subjective and objective
knowledge, women, and those who perceive that AW regulations should be more restrictive for
the welfare of beef cattle, pigs, and laboratory animals, were more likely to accept AW education.
Respondents who perceive the medical experiments that use animals to improve human health
were less likely to accept AW education.

Thirdly, a comparative view was carried out between a developing country Iran and EU. We
explored Iranian citizens' and consumers’ willingness to pay (WTP) for cow's milk produced under
different production systems and animal welfare (AW) certification systems: industrial, industrial
AW, traditional and traditional AW. Results showed that the AW-certified milk had the highest
utility compared to the other milk products. Moreover, the price is the most important factor
indicating that an increment in its value will decrease respondents' utility. Results also showed that
individuals who purchased milk were more likely to pay a premium for purchasing industrial and
traditional AW milk, respectively. The result showed a high level of unobserved heterogeneous

preferences for purchasing milk with the AW label.

Focusing on the citizen role, the results showed that traditional AW milk had the highest utility.
However, consumers, unlike citizens, were more likely to choose all types of milk, but with a
considerable preference for industrial AW. This could be related to the consumer attitudes
regarding the safety of the industrial milk compared to the traditional where the shelf life of
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industrial milk can be kept unrefrigerated for many months. Our results also revealed differences
in heterogeneity between consumers' and citizens' WTP for choosing AW milk. Citizens were
willing to pay a premium, indicating a higher preference for "traditional” over "industrial”
production systems when AW certification is included. However, the premium paid by consumers
was higher for “industrial” compared to “traditional” when the AW certification is applied. The
results also have shown wide heterogeneity in demand for AW milk products, depending on certain
socio-economic characteristics of the respondents. Citizens' women were more concerned with
dairy cows' welfare and were more likely to pay a premium for milk with AW certification.
Citizens below 55 years of age were more reluctant to pay a premium to choose industrial and
traditional milk without AW certification. Also, citizens who rely on the Internet exhibit a higher
preference towards choosing traditional AW milk. On the other hand, consumers' women and
households without children were more likely to pay for AW milk. Consumers who agree with
using animals for sports were more likely to purchase industrial milk without AW certification.

Also, consumers who rely on the TV were less likely to pay a premium for industrial AW milk.

Our study highlights the importance of teaching the AW concept as a comprehensive teaching tool
at universities and schools’ programs as it may constitute a starting point for a more sustainable
society toward improving animal living conditions, mainly in the Mediterranean countries in
secondary schools. Also, information campaigns using the Internet as a credible media source to
promote current animal welfare standards can be used to affect public opinion in Mediterranean
countries to increase animal welfare knowledge to justify to their citizens the need for increasingly
restrictive EU regulations. Attempting government to encourage dairy producers to find out what
kind of dairy products they should be growing and selling and what prices are appropriate in
developing countries can affect all stages of a farm animal’s life. Also, our study highlights to
policymakers the importance of implementing and monitoring more restrictive regulations toward
the education of AW along with informed teachers that will enable students to enhance ethical

understandings of animal sentience.

Finally, the hypothetical bias is one of the major drawbacks when analyzing consumers’
perceptions, opinions, and WTP towards ethical issues such as animal welfare. Respondents tend
to behave as they would like to be and not as they really are. Therefore, despite the measure we
take to reduce the hypothetical bias (cheap talk script included), results should be taken with care.
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Thus, further research that accounts for the hypothetical bias by allowing the survey to be

consequential is needed.

57



