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SUMMARY  

 

 

EFFECT OF DAIRY FARMERS´ ATTITUDE ON COW WELFARE 

Farmers and stockmen have the primary responsibility for the management of livestock and 

therefore the greatest influence on their level of animal welfare. Attitudes and empathy of farmers 

influence human-animal interactions and thereby affect the human-animal interaction. The 

difference in a handler´s attitude toward animals is most likely to have an effect on animal welfare 

and state of health having and affecting productivity.  

This study was carried out on 40 Finnish dairy farms with individual visits, during which every 

farmer filled out a questionnaire including 13 statements about animal welfare to estimate their 

standpoints. Also demographic data and production parameters were collected. Additionally, a 

discussion was carried out during the visit, from which material was included to the study. The 

collected data were analyzed using Microsoft Office Excel 2007. The responses and production 

parameters were tested with Multiple Correspondence Analysis (MCA) dimension.  

In this study an association between positive attitude and low cow mortality, as well as high protein 

content in milk. Contrarily, a negative attitude was associated with high cow mortality and low 

milk protein content.  

Identification of welfare attitudes and the association with productivity would allow actors in the 

industry to promote changes in behaviour and thereby contribute to affect their production. Further 

studies are needed to understand the relationship of farmers´ attitudes and productivity. 
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KOKKUVÕTE 

 

FARMERI SUHTUMISE MÕJU PIIMA VEISTE HEAOLULE 

Farmerid ja farmitöötajad, kes tegelevad igapäevaselt produktiivloomadega farmitasandil, 

vastutavad peamiselt loomade heaolu üle. On teada, et farmeri suhtumine loomade heaollu 

mõjutab farmeri käitumist loomade suhtes. Talitaja negatiivne käitumine loomade suhtes võib 

mõjuda negatiivselt produktiivloomade heaolule, tervisele ning väljenduda ka muutunud 

toodangunäitajates.  

Käesolev uuring viidi läbi neljakümnes piimafarmis Soomes. Igat farmi külastati eraldi ning iga 

farmer vastas küsitlusele, mis sisaldas kolmeteist väidet seoses loomade heaoluga. Koguti ka 

andmeid seoses demograafia ning toodangunäitajatega. Peale andmete kogumist on uuringus 

analüüsitud ka farmi visiitide ajal läbi viidud vaba vestluse põhjal kogutud andmeid.  

Kogutud andmed on analüüsitud programmiga Microsoft Office Excel 2007. Küsitluse vastuste 

seoseid toodangu andmetega analüüsiti multiple correspondence analysis (MCA) meetodiga.  

Selle uuringu käigus leiti seos positiivse suhtumise ja madalama lehmade suremuse ning kõrgema 

piima proteiini sisalduse vahel. Uuringus leiti samal ajal ka seos negatiivse suhtumise ja suurema 

lehmade suremuse ning madalama piima proteiini sisalduse vahel. 

Meeskonna suhtumine loomade heaolusse ning selle võimaliku mõju tunnistamine annaks 

võimaluse piimatööstustega seotud isikutel edendada head loomade käsitsemist ja hooldust, millel 

võiks olla positiivne mõju toodangule. On vaja teha täiendavaid uuringuid, et paremini aru saada 

seosest farmeri suhtumises loomade heaolusse ning toodangunäitajate vahel. 
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INTRODUCTION 

 

 

The attitudes towards farm animals in Western civilization have changed over time, not only 

because of the production pressure resulting in the concept of intensive agriculture, which has 

changed the way of managing and raising farm animals, but also as a result of scientific work 

showing evidence of similarities between humans and animals (McInerney, 2004). Also, political 

and economic issues have contributed to this discussion. The on-farm, political, scientific and 

public arguments are active and multi-partial, aimed at finding a mutually satisfactory solution 

(Buller and Morris, 2003).  

The concept of animal welfare can be defined in many different ways, however, it describes a 

physical and mental state in which animals are able to cope with their environment (Broom, 1991), 

to which is added society´s ethical concern about the quality of life experienced by animals 

(Duncan, 2005). In the broader perspective animal welfare is an important attribute for consumers 

when choosing food (Eurobarometer, 2005; 2007).  

Even if laws, regulations and rules build the standards for keeping and treating animals, those 

responsible for the everyday management and handling of animals are the persons working on-

farm. Farmers have the primary responsibility for the management of livestock and therefore the 

greatest influence on the level of animal welfare. Farm animal welfare is dependent on human care 

and stockmanship, as the farmers and stockpersons are the primary providers of the conditions 

required for animals (Beynon, 1991; Hemsworth et al., 2000). Bad facilities and inadequate 

management can reduce the level of animal welfare as it is understood that stress can influence the 

physiological functions of an animal (Barnett and Hemsworth, 1990; Gonyou et al., 1986).  

Identification of welfare attitudes and productivity could allow actors in the industry to change the 

behaviour by demonstrating how attitudes can affect their production levels on-farm and therefore 

maybe also on their profits. The aim of this study was to study, if dairy farmers´ attitudes towards 

animal welfare have an impact on productivity parameters and welfare of dairy cattle. Other aims 

were to investigate how demographical indicators may be related to production parameters and to 

study, if any regional differences in dairy production parameters can be seen between the Eastern 

and Western regions of Finland.   
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1. REVIEW OF LITERATURE 
 

 

There are several ways of defining animal welfare, which are presented in chapter 1.1.1 in this 

literature review. Farmers concern about farm animal welfare may be limited to ensure sufficient 

production (Hewson, 2003). The pressure of efficient production in the industrialized world poses 

challenges for keeping a standard level of welfare. Legislation and regulations create a minimum 

standard for the conditions farm animals are to be kept in (see chapter 1.1.3), whereas welfare 

programmes and standards, on the other hand, provide optional choices and rules exceeding 

statutory criteria (Duncan, 2005) (see chapter 1.4).  

Consumers´ understanding of the matter is valid to be viewed, as they are in the end the ones 

purchasing the products (Frewer, et al., 2005) (see chapter 1.1.4). The shock news in popular 

media, however, often shows extreme pictures of cruelty and neglect, which are not acceptable, 

but there are also misinterpretations of conditions fulfilling the regarded standards. As an example 

can be mentioned under cover taken pictures by activist on farms of animals under treatment 

standing in boxes for sick animals claimed to be neglected.  

Human-animal interaction is, in addition to housing conditions, a crucial factor influencing farm 

animal welfare (Hemsworth, 2003).  Research has shown that animal handlers´ attitude can be a 

predictor for their actions (Napolitano et al., 2011). This literature review will present different 

factors that have been found to contribute to farm animal welfare.  
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1.1.1 Definitions of farm animal welfare 
 

 

Scientists describe animal welfare in many different ways depending on the author. The concept 

of animal welfare is a broad term, which includes the many elements that contribute to an animal’s 

quality of life. The standards of, so called good animal welfare vary considerably between different 

contexts, tradition, culture or religion (Serpell, 2004). This argument is encapsulated within a 

much-quoted statement by Mohandas Gandhi: “The greatness of a nation and its moral progress 

can be judged by the way its animals are treated” (Regenstein, 1991). 

Currently, welfare science´s description of animal welfare includes both the physical side of 

welfare and mental aspects of subjective feelings to which is added society´s ethical concern about 

the quality of life experienced by animals (Duncan, 2005).  Concern for animal welfare can be, 

however, described in three different ways. Veterinarians and farmers maybe concerned about the 

biological functions with focus on disease, injury, growth, production and reproduction parameters 

(Fraser, 2003; 2006). The biological functioning school´s guiding principle of welfare maybe, 

however, connected with the absence of a physiological stress response (Barnett and Hemsworth, 

1990; Broom, 1986) and the animals´ ability to cope with the environment (Broom, 1986; 1991). 

Another approach is concern about an animal´s emotional state focusing on if it is suffering from 

pain, fear, frustration, deprivation or boredom (Duncan, 2005; Maison and Mendl, 1993) or on the 

contrary feeling of pleasure (Duncan, 1993; Boissy et al. 2007). Webster (2001), on the other hand, 

refers to “the ability of the animal to sustain fitness and avoid suffering, i.e. to stay fit and happy”. 

The third group is concerned for an animal´s ability to lead a natural life and satisfy its biological 

needs and engage in innate behaviour (Curtis, 1987). Many authors have however concluded the 

difficulty giving welfare a precise scientific definition within animal welfare science (Hewson, 

2003; Fraser 1999).  

 

 

1.1.2 The World Organization for Animal Health (OIE) definition of animal welfare 

 

The World Organization for Animal Health (OIE, Office international des epizooties) defines 

animal welfare as a reflection of the state of the animal and its ability to cope with the conditions 
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in which it lives.  “(…) An animal is in a good state of welfare if (…) it is healthy, comfortable, 

well nourished, safe, able to express innate behavior, and if it is not suffering from unpleasant 

states such as pain, fear, and distress”.  Animal welfare requires also, according to the OIE (2010) 

disease prevention and appropriate veterinary treatment, shelter, management and nutrition, 

humane handling and humane slaughter.  
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1.1.3 European Union legislation for protecting animals 
 

The first EU legislation on protection of animals was enacted in 1974 to protect animals at 

slaughter (Eur-Lex, 1974). The general European Council Directive on protection of animals kept 

for farming purposes from 1998 is based on the so-called `Five Freedoms´ as adapted by the Farm 

Animal Welfare Council (Eur-Lex, 1998; FAWC, 2009) (Table 1.).  

 

Table 1. The Five Freedoms supported by Farm Animal Welfare Council and bases for animal welfare 

policy in European legislation (FAWC, 2009).  

 

• Freedom from hunger and thirst  by ready access to fresh water and a diet for full health and 
vigour 

• Freedom from discomfort  by providing an appropriate environment with shelter and comfortable 
rest area 

• Freedom from pain, injury and disease by prevention or rapid diagnosis and treatment 
• Freedom to express normal behaviour  by providing sufficient space, proper facilities and 

company of the animal's own kind 
• Freedom from fear and distress by ensuring conditions and care which avoid mental suffering 

 

 

The Treaty of Amsterdam, which was signed in 1997 and entered in force in 1999, introduced the 

statement of the European Union recognizing animals as sentient beings, which accordingly is to 

be taken into account when creating European laws (European Communities, 1997). A major 

milestone from the perspective of animal welfare was attained with the Treaty of Lisbon, whereas 

animal protection and welfare policy was included into the European Union Treaty on the 

Functioning of the EU Community Article 13 (Eur-Lex, 2007). An important guideline for 

ensuring the state of welfare for animals in the European Union is the European Council 

Regulation for protection of animals during transport (Eur-Lex, 2005). The European Council 

Regulation entered in force 2009, regulates the protection of animals at the time of killing or 

slaughter (Eur-Lex, 2009). 
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1.1.4 The concern of the European general public for farm animal welfare 
 

The understanding of general public´s view on the concern of farm animal welfare is valuable, as 

they are in the end the ones purchasing the product. Next is presented some of result in the field 

of animal welfare related consumer surveys and studies. 

Research on consumer behaviour claims, that more and more European citizens have become 

concerned about the ethical treatment of animals (Fraser, 1999; Eurobarometer, 2005; 2007). 

Interestingly, however, consumers have little trust in being able to affect the welfare of farm 

animals by their own actions (Eurobarometer, 2007). According to the survey the European public 

transfer the responsibility for animal-friendly animal production mostly onto the farmers 

themselves and secondly onto veterinarians. In third shared place of those thought to be 

responsible for farm animal welfare are national governments and animal protection organizations. 

Less weight was placed by the respondents in the referred study on the shoulders of the food 

industry, or the European Union. The least weight of responsibility was placed on consumers 

themselves. Similar  results were found in a Finnish survey (n = 4 000), where responsibility for 

farm animal welfare was assigned to farmers, veterinarians and slaughterhouses and the media, 

consumers and non-governmental organizations (Vinnari et al., 2013) and in a study on the public 

values on improving animal welfare (Moram and McVittie, 2008).  

In two broad surveys performed in 25 EU Member states, around 55 000 European citizens’ 

opinions and knowledge of farm animal welfare were sought. Both of these surveys indicated that 

animal welfare is one of the important attributes when choosing good quality food (Eurobarometer 

2005; 2007), as has also been shown elsewhere.  (Frewer et al., 2005). Every second European 

citizen claims to consider the origin or level of welfare when purchasing meat, whereas the other 

half claim to never give a thought to it (Eurobarometer, 2005). On the other hand, consumers feel 

confused by information overload, since two out of three Europeans desire more accurate 

information to be able to consider animal welfare factors when purchasing food (Eurobarometer, 

2007).  

Attitudinal differences among the general public towards farm animal production may be 

explained by cultural and geographical differences with the state of urbanization, but also 

demographic differences such as age and level of education (Serpell, 2004). A variation in the load 

of knowledge concerning farm animal welfare is present, and the sources of information used 

among the European public vary. The public media, however, plays a crucial role in shaping the 

public image of agriculture and animal production. European citizens claim to collect their 
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information on the topic mainly from television (51 %), but the internet (30 %) and newspapers 

(29 %) also play a big part (Eurobarometer, 2007).  

 

 

1.2  Pain, fear and stress in farm animals  

 

 

As presented earlier, absence of pain, fear and stress is found to be criteria for animal welfare, as 

being manifested in the context of Five Freedoms (see Table 1.) defining the core for the EU 

legislation for protecting farm animals (see chapter 1.1.3). Next is being discussed the 

physiological effects of distress on the organism.  

 

 

1.2.1 Pain in animals 
 

The perception of pain in the body is described as being a reaction to actual tissue damage or a 

warning of the threat of tissue damage (Melzack, 1996). The International Association of Study of 

Pain (IASP) defines pain as “an unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage” (IASP, 1979). In the 

concept of evolution, the feeling of pain motivates the individual to protect the wound during 

healing process, but works also as a force to change the behaviour of the individual to avoid similar 

damaging experiences and situations in the future (Moseley, 2007).  

Pain can be defined as acute (lasting for minutes to hours), prolonged (lasting for days or weeks) 

or chronic (lasting for months) (Viñuela-Fernández et al., 2007). The paradox in the area of pain 

research is, however, that even as the basic research of pain in humans was carried out throughout 

history on animals, it was not until the 1980´s that a consensus among researchers agreed that 

animals feel pain, justifying the need for analgesia in veterinary medicine (Rollin, 2011). The 

knowledge of similarities among the nervous systems of mammals has led to ethical dilemma and 

argument (Fraser, 1999; Panksepp, 2012).  

Even if it is at present mostly agreed that farm animal are in need of analgesia during painful 

procedures (Norring, et al. 2014; Hewson, 2007), there is a discussion on the extent of the need of 

pain killers in veterinary practice (Hewson et al., 2007; Hötzel and Sneddon, 2013). New results 
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from pain research, however, confirm the negative effect of prolonged pain on animal welfare 

(Mustikka, 2011; Stafford and Mellor, 2005; Eicher et al., 2006) causing behavioural changes 

indicative of distress, such as restlessness (Heinrich et al., 2010). 

 

 

1.2.2 Fear in animals  
 

Fear, as an emotion, is defined as one of the seven primary emotional systems in mammal brains, 

the others being desire, anger, sexual, maternal, separation distress and physical social-

engagement systems protecting and supporting the individual to survive and cope with the 

environment (Panksepp, 2012). In other words, the feeling of fear enters the action mode in the 

body by increasing the stress level preparing it to act. In the short term, fear does not cause long 

term changes in the body, contrary to a long term mental state of fear, whereas it is a contributor 

to welfare problems (Raussi, 2003; Hemsworth et al. 1993). 

The basic chemistry for emotional feelings are established as existing in all mammals, so it is 

therefore reasonable to assume that mammals, including dairy cows, have senses similar to humans 

regarding their ability to experience emotions and feelings (Panksepp, 2012). The restricting fact 

in the research of animal feelings is, however, that feelings are subjective and cannot be accessed, 

either in humans or animals directly and are to interpretation of behavioural changes (Duncan, 

2005). 

 

1.2.3 Stress as a physiological mechanism 
 

Stress can be understood as a normal physiological mechanism in mammals, as being a biological 

response to a perception of a threat to its homeostasis, such as pain or fear (Moberg, 2000). Acute 

stress maybe positive whereas prolonged stress can be considered as a threat for welfare (Raussi, 

2003; Barreille et al. 2003). Stress can be defined in several ways, such as an organism´s response 

to environmental demand or as a failure to cope with a situation resulting in poor welfare (Fraser, 

2008). Another perspective supporting the first one, is defining stress as an environmental effect 

on an individual that over-taxes its control systems resulting in adverse consequences and 

eventually reduced fitness (Broom and Johnson, 1993). On the other hand, stress can be demanding 

for structural, behavioural or immunological adjustments to cope with adverse aspects of an 
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animal´s environment (Gwasdauskas et al. 1975), whereas the stress response can be seen as 

positive in the context of survival. According to Moberg (2000), when the load of stress is great 

enough to be a hazard to the animal’s well-being, the animal´s experience is defined as ‘distress’. 

Stressors in the environment of farm animals can be restrictions, handling or novelty. Physical 

stress is also caused by hunger, thirst, fatigue, injury or thermal extremes (Etim et al. 2013). The 

behavioural response to such a stimulus is for the individual to alleviate the stressor by either 

avoidance or adaption (Fraser, 2008).  

The autonomic nervous system immediate response prepares the individual for the so called “fight-

or-flight” –action (Cannon, 1929) by increasing heart rate and breathing, constricting blood vessels 

and suppressing digestion through the neuroendocrine response (the hypothalamic–pituitary–

adrenal –axis) for instance by the effect of glucocorticosteroids (Moberg, 2000). The effects of the  

immune response may been seen as positive in the sense of the ability to survival, but in  prolonged 

duration, such as in  prolonged stress, it is disadvantageous having a suppressing effect on the  

immune system due to high  glucocorticosteroid levels in the blood (Dhabhan and Mcewen, 1997).  

 

 

1.2.4 Measurements for detecting stress in animals 
  

 
There are different ways of measuring the level and effects of stress in animals. One way is to 

direct evaluate hormone levels in blood (Broom and Johnson, 1993; Korte, et al. 1993). Other 

ways are to measure levels of hormones or their metabolites in body fluids, such as urine, milk or 

saliva (Cooper et al., 1989; Verkerk et al. 1998; Hay and Mormede, 1998). An indirect method of 

evaluating the effects of stress is to measure production parameters (Broom, 1993; Hemsworth et 

al., 2002; Raussi, 2003) or feed intake (Barreille, et al. 2003). 

Assessing behavioural changes aims at measuring the fearfulness of animals, and is therefore likely 

to include an evaluation of an animal’s past experiences of handling.  A useful indicator of the fear 

of an individual animal to humans is the approach-test, in which the distance of how near an animal 

allows a person to approach without stepping aside is measured (Hemsworth et al. 2000).  

Physiological changes caused by stress can be detected also post-mortem, which means that, as 

well as animal welfare, there is also a human food technological and financial interest in reducing 

stress. Exposing animals to acute stress just before slaughtering can lead to PSE -meat (Pail, Soft, 
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Exudative), whereas chronic or long term stress before slaughtering, can cause DFD (Dark, Firm, 

Dry) meat (Adzitey and Nurul, 2011).  

From this can be summarized, that stress is not only an animal welfare problem, but can also have 

an impact on productivity, economical profitability and food technological aspects. 

 

1.2.5 The effect of prolonged stress on production parameters 
 

As described earlier, the stress response has a suppressing effect on the immune system. In acute 

stress, the effect is not long, but in prolonged situations it can have negative effects on farm animal 

productivity in terms of growth, fertility and milk yield (Hemsworth et al. 1981; 2000; Gonyou 

et.al, 1986; Barnett and Hemsworth, 1990; Breuer et al., 2000). By minimizing the amount of both 

acute and prolonged stress for animals by improving handling and management, one may retain 

production levels and maintain good health in the cattle (Andreasen et al., 2014; Hanna et al., 

2006). This includes the handling of animals by their caretakers, keeping the group sizes of a 

comfortable size taking into account the social hierarchy, creating a satisfactory environment and 

facilities for the animals (Hemsworth et al., 1993).   

The effects of long term feeling of distress in dairy cattle have been studied by Barreille et al. 

(2003) who reported the remarkably long duration of effects of painful conditions on feed intakes 

and production (Table 2.).  
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Table 2. The long term effects of different painful conditions on milk production and feed intake in 
dairy cows (adapted from Barreille et al., 2003). 
 

Health disorder Inciden
ce (%) 

1) 

Milk yield losses (kg) Feed intake decreases (kg) 
D 0 
2) 

Overall 
3) 

Length (days) 
4) 

D 0 Overall Length 
(days) 

Difficult calving 6.40 0.0 1.4 15 1.4 24.6 50 
Very difficult calving 5.50 1.4 51.9 50 2.9 63.4 140 
Twin calving 6.50 1.2 78.0 92 1.8 14.4 15 
Retained placenta 13.9 0.8 20.3 56 0.1 7.7 29 
Milk fever 14.60 9.8 32.1 36 7.0 27.5 43 
Udder oedema 17.00 0.0 6.6 15 0.7 19.8 50 
Acute metritis 12.70 4.0 67.6 140 5.0 27.9 56 
Chronic metritis 28.30 5.7 39.7 99 2.2 8.6 29 
Ketosis 24.10 5.0 63.0 140 6.2 58.6 140 

1st reoccurance 7.80 12.9 66.5 50 8.6 3.4 50 

Teat injury 2.00 0.0 58.4 56 0.0 5.3 8 
Systematic mastitis 1.00 6.0 189.2 140 6.5 22.9 29 

1st reoccurance 2.80 15.0 18.2 91 7.3 29.5 64 

local mastitis 23.10 4.6 16.0 50 1.4 1.9 3 
1st reoccurance 5.60 3.6 53.0 78 0.3. 0.9 3 

Diarrhoea 39.30 1.4 137.9 140 8.4 93.2 140 
1st reoccurance 9.80 15.4 90.7 63 11.1 34.4 28 

Other digestive 
disorder 

27.20 5.5 51.6 71 8.0 33.1 99 

1st reoccurance 4.60 8.0 32.2 63 8.7 26.8 56 

Tarsus lesions 18.30 1.3 108.8 126 3.1 26.4 56 
1st reoccurance 4.30 3.4 66.2 63 4.9 4.1 63 

Foot lesions 8.80 2.2 32.6 63 5.9 24.2 63 
1) % of total lactations, 2)  cumulative losses from five days before to the day of  diagnosis, 3) cumulative losses from five days before the diagnosis 

to recovery, 4) total duration of the effect from day of the diagnosis to recovery 

 
 

1.3 Attitudes and welfare  
 
 

The role of management and the handling by stockperson on animal welfare and productivity 

should not be underestimated; this was concluded by Hemsworth (2003) in his broad review of 

papers published on human-animal interactions. Because attitudes and empathy of farmers 

influence human-animal interactions and thereby affect their behaviour towards animals, the 

difference in handlers´ attitudes toward animals is likely to have an effect on animal welfare 

(Hemsworth, 2003; 2007; Waiblinger et al., 2002).  Attitude influences the caretakers´ behaviour 

and actions, such as how long she spends time observing the animals, how the animals are handled 

during treatment or how fast they intervene in problem cases (Hemsworth et al., 1993). According 
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to some author´s experiences, the most important factor determining the quality of animal handling 

on a farm is the attitude of the manager (Grandin, 2000; Breuer et al. 2000). Other contributors 

affecting caretakers´ behaviour is perception of time pressure contributing to negative handling 

techniques of animals (Coleman et al., 2012). 

 

 

1.3.1 The effect of human-animal interaction 

  

Human-animal interactions are present in every day actions in animal husbandry, such as daily 

feeding, cleaning and milking in dairy farming. Negative handling of animals (prodding, hitting, 

shouting) is recognized to be a hazard to animal welfare through increasing fear of humans and 

increasing stress (Hemsworth, 2007; Grandin, 2000). Contrarily, calm talk and touching of animals 

are recognized as examples of positive handling of animals (Seabrook, 1994).  

A good human-cattle interaction with a dairy cow is established early in the life of a cow, during 

the calf and heifer stage. The more heifers are handled as calves, the easier they are handled later 

in their life as milking cows, which is a common observation from practice, but also shown 

scientifically (Boissou et al., 2001; Györkös et al. 1999). To be fearful of humans, animals have 

to have had previous negative experiences (Raussi, 2003). Passille et al. (1996) concluded that 

calves are able to identify handlers treating them either positively or negatively.  

Breuer et al., (2003) tested heifers using the approach test to evaluate the effects of positive and 

negative handling. Stress was evaluated by measuring corticosteroid levels in blood samples. 

Negatively handled heifers had significantly higher corticosteroid levels than those that had been 

positively handled and they tended to weigh less. Another study found similar results; they found 

calves receiving positive handling were more likely to approach a human compared to those that 

had been negatively handled (Schütz, et al., 2012). An outcome of Seabrook´s study of 1994 was 

that fearful animals had been negatively handled, whereas least fearful were those animals that had 

been positively handled. 

Cows are known to be curious animals. Studies on what motivates a cow to approach a human 

show, however, that the desire for food seems to be the major incentive for an animal to approach 

a human (Jago et al. 1999). Boivin et al. (1998) concluded from their study on beef calves, that 

acceptance of human contact seemed to be more of a learned habit than a desired action from the 

calves point of view. In cattle group dynamics a strict hierarchy is present, which can be a source 
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of social stress for instance, when older cows dominate over heifers. On the other hand, a group 

of cattle are known to relieve the stress experience of its individual members through being able 

to transmit feelings of threat or fear to each other (Raussi, 2003).  

Apart from the animal welfare point of view, it is of great importance to have a positive human-

animal interaction as positive handling of animals positively affects their productivity (Hemsworth 

et al., 1993) and thereby the economic viability of the farm. Results from several studies have 

shown that negative human-animal interactions have a negative influence on milk yield in dairy 

cows (Rushen et al. 1999; Hemsworth et al. 2000; Waiblinger et al. 2002; Rushen and de Passillé, 

1999).  

 

1.3.2 Effect of farmers´ attitudes to  farm animal welfare 
 

 

1.3.2.1 Definition of attitude 
 

A dictionary definition of attitude is “A settled way of thinking or feeling about something” 

(Oxford Dictionary, 2015). Attitude can, according to some authors, however, be defined as a 

predisposition or a tendency to respond positively or negatively towards a certain 

idea, object, person, or situation with an immediate reaction of either liking or disliking (Helkama, 

et al. 2001, Ajzen and Fishbein, 2000). Attitudes are also said to be learned dispositions that can 

change depending on the context (Hemsworth and Coleman, 2011).  

Kauppinen (2013) defined attitudes related to animal welfare attitude in three different ways. First, 

she asserts attitude to be a contributor of implementing a person´s planned behaviour. Secondly, 

it can be a determinative value judgment to a certain goal in a person´s speech. Thirdly, attitude 

can, according to her, be described as a value judgment that is expressed in a person´s speech. For 

the current study, the last of these is considered as the effect of farmers´ attitudes are being 

compared to the production parameters reflecting the outcome of handling and actions of-farm. 
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1.3.2.2 Factors effecting attitudes 

 

According to Serpell (2004), even if attitudes can change over time, they may also persist do to 

cultural, traditional and practical issues. The burden of beliefs, rumours, traditions, or habits can 

influence the acceptability of new information and thereby slow done the change (Wassink et al. 

2010; Hötzel and Sneddon, 2013). Also, the influence of social expectations or pressure can 

influence behaviour (Ajzenin, 2002; Hewson, 2007).  

On the other hand, even if attitudes may influence behaviour, attitude itself is only one guiding 

predictor for the action, since other confusing factors such as subjective standards, beliefs and 

social expectations influence the final action (Ajzenin, 2002). Therefore, only studying attitudes, 

may not describe the whole background for the behaviour (Figure 1).  

     

 

Figure 1. Ajzenin´s theory of planned behavior as a scheme demonstrating the factors predicting a persons´ 
behavior (Adapted from Ajzenin, 1991). 
 

 

1.3.2.3 Association between farmers´ attitude and farm animal welfare 

 

The association between attitudes and behaviour of caretakers has been studied by evaluating their 

attitude through questionnaires and observing their behaviour. The human-animal relationship 

scheme (Figure 2) by Hemsworth (2004) demonstrates the vicious circle of a stockperson´s 

behaviour towards animals and the received feedback from the animal, shaping the person´s 

attitude. According to this scheme, a person with a negative attitude behaves negatively and 
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receives bad behaviour from fearful animals as a response, which results in even more negative 

handling. At the same time, production decreases because of stress and fearfulness.     

 

 

 

Figure 2. Hemsworth (2004) explaining the complex interaction between stockperson and animal in animal 
production. 

 

Several studies have demonstrated a relationship between negative attitudes and behaviour of the 

stockperson towards animals being a consistent predictor for her behaviour and actions (Coleman 

et al. 2003; 2012; Hemsworth et al., 1993; 2000; Breuer et al. 2000; Grandin 2000; Waiblinger et 

al. 2002; Napolitano et al. 2011). For example, an observational study combined with attitude 

questionnaire carried out on 20 sheep farms indicated that a positive attitude may determine a 

reduced fear response of sheep to humans (Napolitano et al. 2011). In a similar observational 

study, combined with an attitude questionnaire, it was shown that a negative attitude was 

associated with more use of an electrical prod with the power turned on during pig handling in 

slaughterhouses (Coleman et al. 2003).  

Kauppinen et al. (2012) found that those pig farmers with the most positive attitudes gained more 

piglets per litter than average farmers. Similar results for associations between positive handling 

and productivity were found in a study of 50 veal farms, where an association with higher daily 

weight gain per calf and range of positive contacts where observed (Lensink et al. 2000). A 

questionnaire study on dairy farmers attitudes by Hanna et al. (2009) detected that empathy had a 

positive correlation with high milk yield in contrast to which negative beliefs had a negative 

correlation with milk yield. Similar results have been found elsewhere; a correlation was 

demonstrated between farmer´s negative attitude and low milk yield by Andreasen et al. 2014.  

A relationship was identified between farmer´s negative attitude and high prevalence of skin 

lesions on cows by Kielland et al. (2009). A similar study of dairy farmers demonstrated that those 

farmers with higher levels of empathy towards painful conditions in their cows and calves tended 
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to have lower incidences of carpal lesions in their cows (Kielland et al. 2010). A critical question 

in one study dividing farmers into two clusters was the statement “Do animals experience pain as 

humans do”. The farmers agreeing with the statement had fewer carpal lesions and higher milk 

yields in the cows on their farms (Kielland et al. 2010). Those disagreeing with the statement that 

animals experience physical pain as humans do were associated with a higher prevalence of skin 

lesions suffered by their cows. The data suggested that the farmers’ attitude and concern about 

animal pain was reflected in the better welfare of their cows generally. 

 

 

1.4  Evaluation and promotion of farm welfare 

 

 

European Union directives, discussed in chapter 1.1.2, are the baseline for requirements for the 

keeping of farm animals. Welfare assessments and welfare programmes are being created by 

different actors with the aim of improving or promoting farm animal welfare. There is, also, 

national legislation exceeding the EU standards, such as the law of grazing demand for dairy cows 

in Sweden and Finland, which is presented further on in chapter 1.4.4.  

  

1.4.1 Different approaches to welfare assessment 
 

Welfare can be measured differently depending on the approach. According to some authors the 

criteria for assessing animal welfare can be divided into input- and outcome-based measurements 

(Rushen and de Passillé, 1992; Mench, 2003). Input-based assessment is associated with the 

environment and conditions animals are kept in, concentrating on technology, design, feeding, 

group size, space allowance and management. Outcome-based assessment, on the contrary, 

concentrates on the state of animals, including their behaviour, physiological and immunological 

measures, health and productivity. Different welfare assessment programmes apply either one or 

a combination of both of these for their assessment criteria.  

The advantage of input-based criteria lies in their simplicity (Mench, 2003). A weakness may be 

the complication of comparing production units internationally or geographically, as the facilities, 

seasons and animals may differ. Outcome criteria assessment gives practical results for the 
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determination of welfare levels and description of the present status. A weakness maybe having to 

take into account confounding factors which may influence the results. The information collection 

can also be laborious and time-consuming (Mench, 2003).  

Example of input-based assessment presented in this literature review, are Welfare Quality ® and 

Freedom Food®. The programmes created by dairy companies, on the other hand, are a mixture 

of both input and outcome criteria. There is not, however in this review, presented a pure outcome-

based assessment program.  

 

1.4.2 On-farm assessment program Welfare Quality® 

 

The project with the aim of developing Welfare Quality® - a farm animal welfare assessment 

programme was started in the year 2004. This project, funded by the European Commission, 

became the greatest integrated research made on animal welfare in Europe, involving 40 institutes, 

in Europe from 13 countries and additionally in four Latin American countries.  The outcome of 

the project was welfare animal-based assessment system including 12 criteria addressing aspects 

of animal behaviour, fearfulness, health and physical condition (Welfare Quality® 2009). The 

Welfare Quality ® protocols designed for every farm animal species separately are based on 

Brambell´s Five Freedoms arranged into four principles and twelve criteria (Table 3).  
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Table 3. The principles and criteria that are the basis for the Welfare Quality ® (adopted from Welfare 
Quality® 2009, Assessment protocol for cattle). 

 

Welfare principle 
 

Welfare criteria 

Good feeding 1. Absence of prolonged hunger 
2. Absence of prolonged thirst 

Good housing 3. Comfort around resting 
4. Thermal comfort 
5. Ease of movement 

Good health 6. Absence of injuries 
7. Absence of disease 
8. Absence of pain induced by 

management procedures 
Appropriate behavior 9. Expression of social behavior 

10. Expression of other behavior 
11. Good human –animal interaction 
12. Positive emotional state  

 

 

The evaluation is based on on-farm animal-based measurement by trained assessors. The measures 

are prescribed separately for each farm animal species. The evaluation is input-based, 

concentrating on measurable criteria of stall facilities and group sizes, but also contains outcome 

assessment such as assessment of behaviour. The data collected are combined to calculate 

criterion-scores, and the criterion-scores are combined to calculate principle-scores and finally 

assigned to a welfare category in overall assessment by a weighted mathematical model. The final 

score is not an average of the different criterion-scores to avoid one strong part from compensating 

for another weak one. The criteria-scores are put into four principle-scores and the final result is 

given on a scale of 0-100. A not classified result is, when one area is scored under a score of five 

(Figure 3).  
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Figure 3. Example of farms in the four welfare categories.  High scores are not required in every area and 
the criteria cannot compensate for each other. The assessment is not classified as a whole if one of the areas 
is failed (adapted from Welfare Quality® 2009, Assessment protocol for cattle). 

 

 

1.4.3 Freedom Food® -assurance program 

 

Freedom Food® is an assurance program and food labeling scheme launched in 1994 with the aim 

of improving the welfare of production animals in the United Kingdom. The welfare standards are 

given and inspected by the Royal Society for the Prevention of Cruelty to Animals (RSPCA), a 

charity organization founded in 1824 in the UK (Freedom Food, 2015).   

The RSPCA’s welfare standards are based on the Five Freedoms as defined by the Farm Animal 

Welfare Committee (FAWC) presented in chapter 2 (Table 1). In the RSPCA´s claim (2015), the 

standards are intended to represent the good practice in the aspect of care and welfare based on 

leading scientific, veterinary and practical industry expertise, taking into account legislation, 

governmental welfare codes and recommendations of FAWC.  Standards are defined for each 

major farm animal species, including chicken, turkey, farmed duck, laying hens, pigs, dairy and 

beef cattle, sheep, farmed salmon and trout (RSPCA, 2015). The aspects covered in the Freedom 

Food welfare standards are feed and water supply, requirements for environmental and housing 

issues, standards for management and handling of animals, documentation considering health, live 

animal transportation and slaughter/killing. All of these themes are dealt with separately for each 

given farm animal species in detail. 
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1.4.4 National legislation for grazing the dairy cow  

 

The Nordic countries are known for their concern for, and high standards of animal welfare. 

According to the European Commission Regulation on organic production, grazing is required 

only for cattle raised in organic stock farming (Eur-Lex, 2008). Swedish legislation from 1988 has 

required that all dairy cows graze on pasture during the summer time. The rule applies to all cattle 

over six months old with the purpose of raising for dairy production, for a period of 60-120 days, 

depending on geographical location, during the period from 1st April to 31st October (Sveriges 

riksdag, 1988). An interesting detail is the strong contribution for this change of legislation from 

the influence of the world-wide known Swedish author Astrid Lindgren, who emphasized the 

importance of grazing cows in the landscape of the Swedish countryside. Finland has had similar 

legislation since 1996, requiring grazing for over six month old dairy cattle for at least 60 days 

during the summer period starting on 1st May and ending on 30th September (Finlex, 2010).  

 

 

1.4.5 Organic animal production 

 

The European Commission regulation on organic production and labeling of organic products 

(Eur-Lex, 2014) (Figure 5.) provides principles and standards for organic farming and animal 

production, which are of higher welfare standards.  Regulations concerning farm animals are 

designed to ensure a high level of welfare through the good treatment of animals and avoidance of 

pain and suffering. The requirements include those for feeding, living conditions including the 

promotion of outdoor grazing, health and disease prevention, freedom from pain throughout life, 

transportation and slaughter (Eur-Lex, 2008).  

In addition to the European organic label (Figure 5), there are numerous national labeling systems 

(Figure 6).  
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Figure 5. All organic products produced according to European Commission regulation (2014), may be 
labeled with the EU logo.   

 

 

 

Figure 6. National labels for organic food. Listed in order from left to right: the Finnsih Luomu –label 
(Luomu®, 2015), the Swedish KRAV-label (Swedish KRAV®, 2015) and the Estonian ÖKO-label 
(Maheklubi, 2015). 

 

 

1.4.6 Quality system for Valio milk  
 

Valio Ltd is a cooperative dairy company owned by circa 8 160 Finnish farmers (Valio Ltd, 2012). 

The company has named quality, cleanness and safety as their key criteria for the production chain 

from the dairy farms to quality products for customers. The quality system is to control risk factors 

and secure the quality milk production (Valio Ltd, 2013).  

The Milk Quality Manual contains practical guidelines concerning on-farm implementations for 

milk handling, animal health, feeding and wellbeing, and environmental issues. The core of the 

quality system is The Quality Steps consisting of three levels. The first level requires statutory 

compliance. The second level requires commitment to follow the Milk Quality Manual. The third 

level can be achieved by fulfilling the criteria and is an endorsement for farms that have 

implemented multiple investments in quality milk, animal well-being and the environment (Valio 

Ltd, 2013).   
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1.4.7 Arlagården® -quality program 
 

Arla Foods Ltd is a cooperative dairy company owned by 12 628 Swedish and Danish dairy 

farmers, which has expanded its activity worldwide (ArlaFoods, 2013).  The company has a quality 

assurance programme Arlagården® to standardize quality based on four cornerstones – milk 

quality, food safety, animal welfare and environmental awareness.  The purpose of Arlagården® 

is to ensure that Arla’s owners work according to the same standards and to provide a quality 

guarantee for customers and consumers, and the company claims the programme is a part of their 

business strategy and marketing plan.  

According to the company, Arlagården® exists in Denmark and Sweden, and versions tailored to 

local conditions were introduced in Germany, Belgium and Luxembourg in October 2013. The 

farms are audited at least once every three years (Arla Foods, 2013). The programme emphasizes 

the strength of allowing livestock to graze on pastures, beneficial to animal health and well-being, 

but also having a positive influence on the farmers’ and Arla Foods' image.  

 

 

1.4.8 Royal Friesland Campina N.V 
 

The Dutch dairy company Royal Friesland Campina N.V, a cooperative company operating in the 

Netherlands, Germany and Belgium, and owned by over 19 200 farmers, has taken a further step 

in encouraging farmers to improve their animals’ welfare by offering a premium for milk from 

dairy cows grazed outdoors for at least six hours a day for a minimum of 120 days a year (Friesland 

Campina, 2013). This can be a positive way of motivating farmers, but also gives a competitive 

advantage from a marketing perspective for their customers.  

 

 

1.4.9 Beter leven –labeling system  

 

The Dutch Society for the Protection of Animals (in Dutch Nederlandse Vereniging tot 

Bescherming van Dierenor De Dierenbescherming) is a Dutch voluntary animal protection 
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organization, founded in 1864. The organization´s aim regarding production animals is to raise 

awareness among consumers and promote the welfare of farmed animals in the Netherlands. 

 

The organization launched a labeling and supervision system called “Beter leven” in 2007. The 

system is a three-staged marking system reflecting the amount of effort put into the improving 

welfare of farm animals. The three star system requirements are set for every farm animal species 

separately. The principles mainly follow the production requirements adapted from organic 

farming.  

The three step system was developed because of the fact that welfare may be a compromise and 

even if there is will, it is not possible to implement everything at once. One may start at the first 

level, and move onto each higher level as the required improvements are made (Figure 7.). For 

instance, for the milking cow, the limiting factor is the amount of grazing outdoors. Whereas the 

one star level requires a minimum of 150 days of eight hours grazing per day, for the three stars 

level there is a minimum of 210 days of 12 hours per day grazing per year (Dierenbescherming, 

2015). 

 

Figure 7. Beter Leven –labeling system is a three level system with different standards of animal welfare 
required for every star. The figure is for the logo of the highest level with three stars.  
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2 AIMS OF THIS STUDY 

 

 

The aims for this study were to   

1) establish how dairy farmers´ attitudes towards their animals influence animals’ production 

parameters 

2) establish how demographical indicators may be related to production parameters  

3) discover any regional differences in dairy production parameters between the Eastern and 

Western regions of Finland. 
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3 MATERIALS AND METHODS 
 
 

3.1 Recruitment of the research group  

 

The study was carried out in Finland during June and July in 2012. Forty farms where recruited 

from farms belonging to the Co-operative Valio Ltd (in total 8160 farms in 2012), representing 

0.4 % of Finnish dairy farms (in total 9594 farms in 2012). The farms were selected from 

volunteers responding to a survey advert distributed in the regions of interest such that half (n = 

20) were located in Eastern Finland (in Finnish Pohjois-Savo, Etelä-Savo), and half (n = 20) in 

Western Finland (in Finnish Pohjois-Pohjanmaa, Keski-Pohjanmaa, Etelä-Pohjanmaa). The 

questionnaire was handed out personally, and completed, in the presence of the interviewer. Every 

visit took place at the respective farm and lasted in total 2-3 hours during which a visit to the cow 

housing also took place.  

By the end of the study 38 farmers returned the questionnaire; two farmers did not complete it for 

reasons unrelated to the study. The group division was therefore a total of n = 38, of which 20 

farms (52.6 %) were in Eastern Finland and 18 farms (47.4 %) were located in Western Finland 

(Figure 8). 

 

Figure 8. Location of the research farms in the study (adapted from GoogleMaps). 
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3.2 The design of the questionnaire 

 

The questionnaire consisted of 13 yes/no binary questions (listed in Appendix 1. in Finnish). These 

were devised in order to record attitudes of the farmers to the welfare of their animals. The answers 

outcome for either positive or negative was determined by the author as listed in Table 5.  

Table 5. The questions of the questionnaire listed together with the answers either positive, or negative 
outcome in relation to animal welfare. 

Question 
nr 

Question Positive Negative 

1 Do animals feel pain like humans? yes no 
2 Animals react better to shouting compared to a calm 

voice. 
no yes 

3 Physically healthy animal produce better than those in a 
poor state of health.  

yes no 

4 Increasing animal welfare one can increase the level of 
production. 

yes no 

5 A high yield is more important for me than maximizing 
animal welfare. 

no yes 

6 A contented animal lives a longer life. yes no 
7 An animal with a higher level of welfare produces more 

than one with a lower standard of welfare. 
yes no 

8 Attitude can have an impact on the maintenance of my 
animals´ conditions.  

yes no 

9 Highlighting the animal welfare issues in media arises 
from the public´s lack of awareness.  

no yes 

10 When the number of animals increases, it is impossible 
to guarantee welfare for every single individual. 

no yes 

11 Economic pressure makes it impossible to maintain the 
aimed for level of animal welfare. 

no yes 

12 The lifespan of a production animal is so short, that 
there is no need to pay attention to its´ level of welfare.  

no yes 

13 Animals need only feed, water and a place to lie down 
to be satisfied.  

no yes 

 

 

The first question `Do animals feel pain like humans?´ was adapted from a published paper by 

Kielland et al. (2010) to determine a basic understanding of farmers´ attitude towards animals and 

empathy towards pain. The remaining statements were created by the author herself.  
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3.3 Determination of positive and negative outcome 

 

An affirmative answer to statements claiming that healthy animals produce better were determined 

to be positive, this referred to statements: 3. `Physically healthy animals produce better than those 

in a poor state of health´; 4. ´Increasing animal welfare one can increase the level of production´; 

6. `An contented animal lives a longer life´; 7. ´An animal with a higher level of welfare produces 

more than one with a lower standard of welfare´. 

Statement number 2. `Animals react better to shouting compared to a calm voice´ and number 8. 

`Attitude can have an impact on the maintenance of my animals´ conditions´ were designed to 

assay the realization of attitudes in everyday human-animal interaction. A negative response to the 

first statement was interpreted as positive, whether as answering no to the latter one was 

determined to be negative.    

A positive weight was given to a negative response to the statements opposing the improvement 

of farm animal welfare as in statement number 10. `When the number of animals increases, it is 

impossible to guarantee welfare for every single individual´, 12. `The lifespan of a production 

animal is so short, that there is no need to need to pay attention to its´ level of welfare´ and 13. 

`Animals need only feed, water and a place to lie down to be satisfied´. 

Statement number 5. `A high yield is more important than maximizing animal welfare´, 9. 

`Highlighting animal welfare in the media arises from the public´s lack of awareness´, 11. 

`Economic pressure makes it impossible to maintain the aimed for level of animal welfare´ were 

designed to evaluate the attitude towards animal welfare in regard to finances. In this context a 

negative answer was interpreted as positive for welfare attitude.      

 

3.4 Collection of additional data 

 

Apart from the questionnaire data, demographic data, such as gender, age and marital state were 

collected. Also data on production parameters, such as bulk milk yield and cow mortality where 

collected based on information reported by farmers themselves. 
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Contributing farmers filled out the questionnaire in the presence of the interviewer. During the 

visit, there was also a discussion about attitudes towards different topics concerning dairy cow 

welfare, among which was out-door grazing of dairy cows, which is discussed further in this text. 

The term cow mortality is defined as the number of dead or euthanized cows in a herd per year in 

percentages. 

 

3.5 Data analysis 

 

The collected data of demographics, production parameters and answers to the questions were 

numbered and analyzed in Microsoft Office Excell 2007. 

The collected data for production parameters were coded and divided into two groups according 

to geographical location. Parameters where analyzed for normal distribution (using the Anderson-

Darling test), of which milk yield, milk protein content, somatic cell count (SCC) and number of 

calvings per cow were distributed normally. Comparisons of these were analyzed using ANOVA, 

with geographical area as factor. Parameters not normally distributed were calf and cow mortality, 

and the Kruskal Walli´s test was used to analyze these, again comparing geographical location as 

discrete groups. Finally, descriptive statistics for production data were calculated. 

Multiple correspondence analysis (MCA) was used to investigate associations between farmers´ 

attitude towards animal welfare (questionnaire results) and production parameters. Based on the 

production parameters (cow mortality and protein content in milk) farms were divided into two 

groups (high versus low) on the basis of median values (Table 6). In order to illustrate the 

associations between farmers´ attitudes towards animal welfare and production parameters the 

standardized coordinates, presented as test values, were used to interpret the significant variable 

categories, i.e. with absolute test values higher than the threshold value of 1.96 (Lebart, 2006). All 

the explanatory variables (questionnaire results) were incorporated as active variables in the 

analysis, whereas the dependent variables (production parameters) were projected as 

supplementary illustrative variables on the already existing configuration (Greenacre and Blasius, 

2006). The MCA was performed using XLSTAT (Version 2.1, Addinsoft). 
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4 RESULTS 
 
 

4.1.1 Descriptive statistics 
 

 
The average number for cow mortality was reported by farmers and further on calculated to be 4.6 

± 3.6 percent per year per farm in this study. The average protein content in bulk milk was reported 

by farmers and thereby calculated to be 3.44 ± 0.12 g/l (Table 6.). 

 

Table 6. The production parameters used in the MCA test. 

 Average Minimum Maximum Median 
Protein content 
in milk (g/l) 

3.44 ± 0.12 3.15 3.65 3.44 

Cow mortality 
(% per farm 
per year) 

4.6 ± 3.6 0.00 15.0 4.0  

 
 
 

4.1.2 Regional differences 
 

Of the 38 farms in the study, the number of farms in Western Finland was eighteen, of which those 

housed in tie-stalls were ten and free-stalls eight as two free-stall farms did not complete the 

questionnaire for personal reasons unrelated to the study. In Eastern Finland the number of farms 

was twenty, of which nine were housed in tied and eleven in free stalls. As a whole, tie and free 

stall farms were divided equally. 

In majority of farms (92.1 %), cows had nicknames. In farms in which cows did not have 

nicknames where of free-stall type. All of the tie-stall farms let their cows on pasture in accordance 

with the law (Finlex, 2010). There were, however, regional differences in grazing habits among 

free-stalls, which in the sense of legislation is considered voluntary, as 72.7 % of herds in East let 

their free-stall cows on pasture compared to 16.7 % in West (Table 7.). 
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Table 7.  Differences between West an East in letting dairy cows on pasture. 

 West (n = 18) East (n = 20) 
Housing 
type  

Tie-stall  
(n = 10) 

Free-stall (n 
= 8) 

Tie-stall 
(n = 9) 

Free-stall  
(n = 11) 

Grazing 
100.0 % 
(10/10) 

16.7  % 
(3/8) 

100.0 % 
(9/9) 

72.7 % 
(8/11) 

 

 

A difference in attitude towards out-door grazing was, however, interpreted by the author from the 

free speech by the interviewer during the process of filling out the questionnaires. In East farmers 

had a more positive attitude towards grazing and its´ benefits contributing to letting their animals 

out-doors regardless of housing type in the very beginning of the pasture season in May and 

respectively housed late in the end of September-November depending on the weather. In 

contrarily in West, free-stalls did rarely let their animals on pasture and even tie-stalls did not find 

the benefit of grazing as doing it only for fulfilling the legal obligation and claiming it to be an 

extra load of work. 

 

4.2.1 Association between attitude and production parameters 

  

The divisions of responses on the given statements are presented in Table 8. There was found a 

association between negative attitude and high cow mortality. A negative attitude associated to 

cow mortality can be reflected by responses defined as negative to questions 1. `Do animals feel 

pain like humans? ´– Answer: No; 2. `Animals react better to shouting compared to a calm voice.´ 

– Answer: Yes; 5. `A high yield is more important for me than maximizing animal welfare.´- 

Answer: Yes; 9. `Highlighting the animal welfare issues in media arises from public´s lack of 

awareness.´ – Answer: Yes; 10. `When number of animals increase, it is impossible to guarantee 

welfare for every single individual.´ – Answer: Yes; 11. ̀ Economical pressures make it impossible 

to maintain the aimed level of welfare.´ – Answer: Yes. (Figure 9.).  
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Table 8. List of the division of positive and negative responses to the stated arguments. Question number 
6 and 8 were determined to be control questions, whether as questions number 3, 4, 7, 12 and 13 were 
excluded from the final analysis do to a limited variation between the two groups.    

Question Positive 
(n) 

Negative (n) 

1 Do animals feel pain like humans? yes (35) no (3) 

2 Animals react better to shouting compared to a calm 
voice. 

no (18) yes (20) 

3 Physically healthy animal produce better than those 
in a poor state of health.  

yes (37) no (1) 

4 Increasing animal welfare one can increase the level 
of production. 

yes (36) no (2) 

5 A high yield is more important for me than 
maximizing animal welfare. 

no (5) yes (33) 

6 A contented animal lives a longer life. yes (38) no (0) 

7 An animal with a higher level of welfare produces 
more than one with a lower standard of welfare. 

yes (36) no (2) 

8 Attitude can have an impact on the maintenance of 
my animals´ conditions.  

yes (38) no (0) 

9 Highlighting the animal welfare issues in media 
arises from the public´s lack of awareness.  

no (14) yes (24) 

10 When the number of animals increases, it is 
impossible to guarantee welfare for every single 
individual. 

no (7) yes (31) 

11 Economic pressure makes it impossible to maintain 
the aimed for level of animal welfare. 

no (7) yes (31) 

12 The lifespan of a production animal is so short, that 
there is no need to pay attention to its´ level of 
welfare.   

no (2) yes (36) 

13 Animals need only feed, water and a place to lie 
down to be satisfied.  

no (1) yes (37) 

 

 

Positive attitude was correlated with low cow mortality reflected by positive response on 

questions 2. `Animals react better to shouting compared to a calm voice.´ – Answer: No; 5. `A 

high yield is more important for me than maximizing animal welfare.´ - Answer: No; 10. `When 

number of animals increases, it is impossible to guarantee welfare for every single individual.´ – 

Answer: No (Figure 9.). 
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 Figure 9. A negative attitude was associated to high cow mortality (negative response on questions 1, 2, 5, 9, 10 and 11). A positive attitude, on the other hand, was 
associated with low cow mortality (positive response to questions 2, 5 and 10).  
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Figure 10. A negative attitude was associated with low protein content in milk (negative response on questions 2, 5, 9, 10 and 11). A positive attitude 
was associated with high protein content in milk (positive response to questions 2, 5 and 10).
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A slight association was found between negative attitude and low protein content in milk for 

negative response for questions 2, 5, 9, 10 and 11 (Figure 10.). A slight association was also found 

between positive attitude and high protein content in milk reflected by positive response to 

questions 2, 5 and 10 (Figure 10.). In this study, attitude was less correlated with education, 

ownership, yield, number of siblings, age, sex, somatic cell content or number of calves per cow. 

 

 

4.2.2 Regional differences in milk yield 
 

There was a trend for higher milk yield in the East (mean 9 439.2 ± 812.6) compared to the West 

(mean 8 968.4 ± 908.2) (p = 0.10), but no differences shown between the two regions for milk 

protein, somatic cell count or number of calvings per cow (Table 9.).  

 

Table 9. Key production values for farms in the two studied regions. 

 

Parameter
s 

West East Mean P-value National 
Mean (TIKE, 
2014) 

Milk Yield 
L/year 

 
8 968.4 ± 
908.2 

 
9 439.2 ± 
812.6 

 
9203.8 

 
0.10  

 
8865.0 

Protein g/L 3.457 ± 
0.113 

3.421 ± 0.122 3.439 0.38 3.48 

SCC pmy/L 139 833 ± 
46 884 

140 650 ± 38 
526 

140 
241.5 

0.95 133 000 

Number of 
calves per cow 

 
2.44 ± 0.38 

 
2.38 ± 0.31 

 
2.42 

 
0.57 

 
2.33 
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4.2.3 Regional differences in parameters regarding type of housing 

 

There was found a trend (p = 0.08) for higher milk yield in tie-stalls in East (9616.6 ± 779.66) 

compared to tie-stalls in West (8850.0 ± 973.3) (Table 10). 

 

Table 10. Differences in average yield, protein content in milk, SCC and calvings per cow per year in 
different housing types and areas. 

  West (n = 18) East (n = 20)  p-value p-value  
  Housing Housing difference 

between 
tie-stalls 

difference 
between 
free-stalls 

  Tied  
(n = 10) 

Free  
(n = 8) 

Tied  
(n = 9) 

Free  
(n = 
11) 

    

Yield 
(kg per year per 
cow) 

8850.0  
± 973.3 

9116.4   
± 860.3 

9616.6  
± 
779.66 

9294.1  
± 846.7 

0.08  0.66 

Protein 
(%) 

3.43  
± 0.13 

3.46  
± 0.11 

3.49  
± 0.078 

3,36  
± 0,12 

0.25 0.40  

SCC 
(pmy/l) 

151 000  
± 54 457 

125 870  
± 33 537 

153 88
9  
± 29 
768 

129 81
8 
 ± 42 
713 

0.89 0.83 

Calvings per 
cow 

2.53  
± 0.48 

2.33  
± 1.68 

2.44  
± 0.35 

2.33  
± 0.29 

0.65 0.97 
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5 DISCUSSION 
 
 

5.1 The influence of farmers´ attitudes on dairy cow welfare 

 

The aim set for this study was to investigate if an association between farmers´ attitude and 

productivity parameters could be found. In this study, a negative attitude to animal welfare was 

associated with high cow mortality and low protein content in milk, both of which can be 

interpreted as a sign of poor level of welfare. The association between negative attitude and high 

cow mortality was further confirmed by the finding that a positive attitude was associated with a 

lower cow mortality rate. This could be explained by diseases not being noticed by the stockmen, 

or not treated on time, but also as a result of poor treatment increasing stress and consequent 

reduced immunity (Hemsworth and Barnett, 1991; Gonyou et al. 1986; Hemsworth et al. 1981).  

Another explanatory factor could be that unfriendly human-animal interactions contribute to 

prolonged stress, as has been demonstrated in several previous studies measuring attitudes 

associated with stockperson behaviour and handling of animals (Napolitano et al. 2011, Coleman 

et al. 2003, Andreasen et al. 2014).  

In the context of cow mortality, the definition of this term should be discussed. In Finland, the 

system of on-farm emergency slaughter is no longer in use, which means that all animals not 

qualified for transport are euthanized instead of utilized. This fact may increase the statistical rate 

of cow mortality in Finland compared to other countries. That does not, however, influence the 

results in this study as they were all from within Finland. 

In this study, an association between negative attitude and low milk protein content in bulk milk 

was found. This is an interesting finding given our knowledge of the factors influencing protein 

content in milk such as breed, age and stage of lactation and energy balance in the diet (Coulon 

and Rémond, 1991). The association could, however, be interpreted as a consequence of negative 

attitude resulting in unfriendly handling contributing to prolonged stress in animals leading to 

decreased feed intake. Even if a well managed and well performing feeding system is more 

important for the farmer in the sense of economic viability in relation to milk price, it is also a 

matter of animal welfare. The results in this study are in accord with earlier studies done in the 

field (Breuer et al. 2000; Hemsworth et al. 2000) suggesting negative handling to be a contributor 

to a decrease in both yield and composition of milk.  
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It could be interpreted that an animal friendly and welfare promoting way of thinking could be 

associated with good management, contributing to healthy and contented animals producing high 

quality milk, even if the high protein content in milk in this study is unlikely to have resulted from 

a better quality of life alone, but also as a result of insufficient feed. On the other hand, Breuer et 

al. (2000) concluded that fearfulness of people among dairy cows is associated with low protein 

content in milk.  The stockmen who care more for their animals might be expected to ensure that 

their animals are fed appropriately, so that not only their wellbeing and health, but also their 

production is optimized. The results in this study are broadly in accordance with previous studies 

by several authors indicating that a negative attitude of stockmen has a negative influence on the 

welfare of the animals in their care (Hemsworth et al. 1993; 2000; Kauppinen et al. 2012; Rushen, 

1999).  

The first question in the questionnaire `Do animals feel pain like humans?´ did not, however, 

divide the respondents into groups in this study as was expected according to the report  by 

Kielland et al. (2010) from which this question was adapted. This can be interpreted as a positive 

sign of Finnish farmers identifying pain in animals and feeling thereby empathy towards animals, 

especially, when according to this study most of the farmers (91.4 %) agreed with the statement 

that animals feel pain as humans do. On the other hand, several interviewees pointed out orally to 

the interviewer that they did not totally agree with the statement, because they claimed that animal 

pain was different from the pain felt by humans. Those answering “no” to the question justified 

their choice of response with a similar justification. 

The identification of pain in animals can be interpreted as a positive feature of the attitudes of 

Finnish farmers. There is a rational explanation for this, as Finnish farmers, like the tradition in 

the Nordic countries, keep dairy cows in small units where there is the chance to build a close 

relationship with their animals. This is confirmed by the result from this study indicating, that 

more than 90 % of dairy farmers give their cows nicknames. The farmers can clearly identify the 

animals in tie-stall, but the farmers claimed to be able to identify individuals in cubicles, where 

the number of animals is considerably higher than in tie-stalls. This is a sign of having an 

individual relationship with the animals, giving the opportunity to the stockman to give individual 

care and identify changes in the animal’s behaviour or state of condition on a daily basis. Currently, 

the dairy industry in Finland is, however, undergoing structural changes forcing the small farms 

to convert into large cubicle systems under the struggle for profitability. When moving towards 

bigger herds, keeping track of individuals and names is, however, more complicated and is a 

challenge for the maintenance or even improvement animal welfare. 
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5.2 Regional differences in dairy production parameters between the Eastern and Western 

regions of Finland  

 

The third aim set for this study was to study if regional differences in dairy production parameters 

exist between the two regions. The study showed results for a trend (p=0.10) for higher milk yield 

in the East (mean 9 439.2 kg± 812.6) compared to the West (mean 8968.4 kg ± 908.2) when 

considering all housing types (mean total 9 203.8 kg). This interesting result could be explained 

by the finding of a trend (p = 0.08) for lower milk yield in tie-stalls in West (8850.0 ± 973.3) 

compared those in the East (9616.6 ± 779.66). It should be mentioned that the numbers of free-

stalls were also higher in the East (n=11) compared to the West (n=8), which may have contribute 

to the different means in milk yields in this region.     

 
5.3 Regional differences in attitudes towards out-door grazing 

 

There was no difference found in attitudes demonstrated by the questionnaire, but the spoken free 

discussion reveled some of the underlying attitudes and differences in actions between the regions. 

A difference in the tradition of and attitudes towards letting cows on pasture was a detected 

difference. To begin with, there is defined by law in Finland that tie-stalled dairy cows ought to 

go on pasture during summer time (Finlex, 2010), which in this study was fulfilled perfectly. The 

differences in action is shown among the free-stalls, where among out-door grazing is voluntarily. 

In the Easter part of Finland there is a strong tradition of out-door grazing of animals, and as heard 

spoken, in East animals are let out, regardless of housing type early in the beginning of May and 

held outside until late September-November considering, however, weather permitting. In 

contrast, in West the tradition is to keep animals inside. A marginal amount of free-stall farmers 

in West let their animals outside during the year. One farmer commented on the fact that his 

animals where tide inside in the middle on July, that he has not had the time to let them out yet, 

which can be interpreted as a attitude of grazing being more of an load of extra work, rather than 

a beneficial factor for animal welfare.  

The difference in action should although, not be explained only by difference in attitude, but also 

by the differences in geographical and traditional differences between the two regions. In East the 

soil is more rockier compared to West and therefore ideal for grazing, where as the pasture in West 
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traditionally been used as valuable crop fields. The farms in East are located distant from each 

other, being therefore surrounded by fields and landscape suitable as pasture, whereas the farms 

in West are located in the present very close to the outspread neighborhood of general population 

making the distances to the pasture field both fare and even dangerous regarding the road 

crossings.  

Other factors influencing the attitudes and worth to discuss, is the load of history, tradition and 

culture influencing the reality of the farm. For example, the ownership of the farms differ in the 

two region, as a large number of farms in the East are small units being owned by the present 

family for two or a maximum of three generations. In contrast, the farms in the West have been 

owned by the same families for five or more generations with the oldest one contributing to this 

study, being in the same family since 16th century. Based on all of this information, it was, 

however, expected to be found cultural differences affecting type of operations on-farm.  

 

5.4 Moneymakers versus lifestyle farmers 

 

As an interpretation of the discussions with the farmers, two different types of farmers were 

identified by the author. A group of committed and conscientious farmers were identified during 

the interviews, who did not count their working hours. Such hard-working, humble and realistic 

farmers, called “lifestyle farmers” by this author, are ready to take action regardless of the time of 

day and consider it their duty to take care of their animals and prioritize their well-being. The 

driving force for this group could be related to the intrinsic motivation defined in self-

determination theory in psychology, related to the motivation that comes from within an individual 

rather than from any external or outside rewards (Deci and Ryan, 1985). On the other hand, this 

group was somewhat committed to traditions, beliefs and old habits.  

 

The approach of the other detected group of farmers could be more of an input-output point of 

view, where the farmers counted their working hours and the money spent, to minimize effort and 

maximize outcome. These farmers, called `moneymakers´ by this author, debated the management 

choices from more of an economical point of view. The source for motivation for this group could 

be described with the psychological term of extrinsic motivation, which as opposed to intrinsic 

motivation, drives the individual´s behaviour by external rewards (Deci and Ryan, 1985). In this 

group, farmers might often have additional businesses besides dairy production, such as wood 

production, fur farming or part time job outside the farm or had decided to expand the production 
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and increase the number of animals. Economical pressures seemed to encourage farmers to be 

innovative, and look for new ways of approach and solutions to economic efficiency.  

 

The point in identifying the different motives, according to the author is, to identify the different 

motivators between the groups and thereby design the communication that motivates the groups 

as planning the agricultural counsel. 

 

5.5 Confounding factors influencing the result    

 

The strength of this study was that the actual questionnaires were handed out personally to the 

farmers, and completed, in the presence of the interviewer. As there were several hours for each 

visit to the farms this enabled free conversation and reflection over welfare questions, giving a 

broader perspective and understanding to the author of the motivators and reasons for farmers´ 

actions.  

A challenge for the analysis of the data was found to be, however, the limited variation in 

responses. Factors influencing this variance may have been the design of the questionnaire, the 

recruitment of the study group and the sample size.  

Following interpretation of the discussion, several of the participants claimed that many of the 

questions were difficult to answer on a binary scale. Apparently, the questionnaire should have 

been tested in advance to detect some shortcomings confusing the process of answering. On the 

other hand, this may also be a result of the fact that the study group was uniform in the sense of 

their attitudes, which may have been a consequence of the process of recruitment of the 

participants to the study, as the selection of the farmers included was collected from those farmers 

voluntarily responding to a survey advertisement distributed in the selected regions. This 

contributed to it being a selection of those farmers that are interested in dairy cow welfare 

questions and might not therefore represent the general sample of Finnish dairy farmers attitudes, 

but selected those with a more motivated and positive approach to the subject.  

To maintain a higher reliability for the results, and maybe greater variance in the responses, a 

greater number of farmers should have been recruited. It should, however, be taken into account, 

that a higher sample size would not have been possible to perform, given the restrictions on-farm 

with regard to time and resources. In contrast, a completed- questionnaire without the oral 

interview would have enabled a larger sample size, but left out the valuable discussion. 
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6 CONCLUSIONS 

 

An association between positive attitude of farmers and low cow mortality of their animals was 

found in this study. At the same time a negative attitude was associated with high cow mortality. 

A negative attitude by farmers was associated in this study with low milk protein content, as well 

as an association between positive attitude and high milk protein content. Regional differences 

between the East and West of Finland were found from the analysis of the free discussions, which 

were proposed to have arisen from from traditional and historical issues.   

In this study, no association between demographical indicators and production parameters were 

found.  

Regional differences regarding milk yield in tie-stalls farms, where there was a trend for higher 

yields in the East compared to the West. On the basis of the authors´ interpretation, two types of 

farmers, so called `lifestyle farmers´ and `money makers´ where detected, a distinction which 

could be useful when planning communication in the context of advice to farmers. 

From this study it may be concluded, that animal-friendly thinking could be associated with lower 

cow mortality and higher milk protein contents in milk. More research is needed to understand the 

further relationships between the influences of farmers´ attitudes on animal welfare and production 

parameters.   
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Appendix 1. Table of questions (in Finnish) 

 

1. Kokeeko eläin kipua kuten ihminen? kyllä/ei 

2. Eläimet reagoivat huutoon paremmin hellään ääneen. kyllä/ei 

3. Fyysisesti terve eläin tuottaa paremmin kuin sairas. kyllä/ei 

4. Parantamalla eläinten hyvinvointia voidaan parantaa tuotosta. kyllä/ei 

5. Korkea tuotos on minulle tärkeämpi, kuin eläimen hyvinvoinnin maksimointi. kyllä/ei 

6. Hyvinvoiva eläin on pitkä-ikäinen heikomman hyvinvoinnin tasolla olevan. kyllä/ei 

7. Hyvinvoivan elin-ikäinen kokonaistuotos on suurempi kuin heikomman hyvinvoinnin 

tasolla olevan. kyllä/ei 

8. Pystyn omalla asenteellani vaikuttamaan eläinten pito-olosuhteisiin. kyllä/ei 

9. Eläinten hyvinvoinnin korostaminen julkisessa keskustelussa on kaupunkilaisten 

tietämättömyydestä johtuva lieveilmiö. kyllä/ei 

10. Eläinmäärän kasvaessa, hyvinvoinnin takaaminen jokaiselle yksilölle on mahdotonta. 

kyllä/ei 

11. Taloudelliset paineet tekevät mahdottomaksi eläinten hyvinvoinnin ylläpitämisen 

halutulla tasolla. kyllä/ei 

12. Tuotantoeläimen elämänkaari on niin lyhyt, että sen hyvinvointiin ei ole tarvetta 

kiinnittää huomiota. kyllä/ei 

13. Eläin tarvitsee ainoastaan rehua, vettä ja makuupaikan voidakseen hyvin. kyllä/ei 
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