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Abstract 

Poultry makes up close to half of all meat consumed in the UK (British Poultry Council, 2016) and 

demand for poultry products is on the rise (DEFRA, 2016). Policies within the poultry and livestock 

industries are affected by consumer demands which are influenced by consumer perception and overall 

understanding of industry practices. Public opinion can have strong effects on policy, however these 

views are not necessarily based on scientific evidence (Bock, 2013).   This study set out to survey current 

consumer understanding of poultry production systems, product labelling within the UK, and public 

opinion on the relative importance of various aspects of poultry husbandry and housing systems and 

how this relates to evidence from published data on poultry health and welfare.  

The factors ranked most important in public opinion are disease control, access to outdoors and size of 

individual enclosure. Published data shows both beneficial and harmful effects of these factors on 

poultry well-being. Overall contribution can be difficult to assess due to the range of indicators of 

welfare used between studies.   This study found public knowledge of production terms and product 

labelling to be low, but despite this lack of knowledge, there is a mid to high level of concern for poultry 

welfare among the Scottish public. 

 

Introduction 

As consumer demand for poultry products increases across the UK (DEFRA, 2016), pressure mounts for 

more intensive farming systems and improved productivity (Vanhonacker 2014). Changes in production 

can bring about issues with animal welfare that are often negatively associated with these systems 

(Clark, 2016).  

In the UK, from 2006 to 2017, there has been a doubling in the production and output of free range 

eggs, while enriched cages in intensive systems have seen a slight decrease in production (DEFRA, 2017). 

These changes in production patterns are affected by policy changes driven in part by public opinion, 

and these opinions, as well as purchasing behaviour, are influenced by consumer understanding of 

production methods (Bellows, 2008).  Consumers have shown a higher willingness to pay more for 

animal-based products when presented with information about animal welfare (Napolitano, 2008), and 

the European Commission has shown that public endorsement of improving animal welfare standards 

can drive regulations in the farm animal industry (European Union, 1998). Despite these positive public 

attitudes, European studies have shown that consumers have little awareness of sustainability labels on 

food (Grunert, 2014).   

Knowledge of animal welfare may lead to demand for products with higher welfare standards, and by 

ensuring the public has access to such information, animal welfare may be improved through a market-

led approach. Currently within the EU and UK, poultry products are subject to classification based on 

production methods. This includes labelling of products with the terms free-range, organic, barn-reared 



 
and enriched cages. This study looks at the Scottish public’s current understanding of animal-based 

product labelling, as well as public perception of specific factors related to poultry welfare.  

The public have certain purchasing preferences related to production methods; however, we 

hypothesised that (1) there would be a general lack of understanding of terms related to production 

methods, and (2) that characteristics the public feel are most important to poultry welfare do not 

necessarily coincide with those suggested by research. 

 

Materials and Methods 

The study involved conducting surveys of the general public outside of various grocery stores across 

Edinburgh, UK. The survey consisted of a total of 12 questions and addressed four major areas (1) 

Demographics, (2) Knowledge of terms related to poultry housing systems, (3) Opinion on the relative 

importance of factors related to poultry welfare (e.g. nutrition, access to outdoors, disease control) and 

(4) consumer choice when purchasing poultry products.   

Knowledge questions involved matching key words; free-range, traditional free range, enriched-cages, 

organic and extensive indoor/barn reared with their correct multiple-choice definitions as outlined by 

EU law, more specifically the Commission Regulation (EEC) No 1538/91 and No 2092/91 which address 

marketing standards for poultry within the European Union (EEC, 1991).  

Opinion and consumer choice questions involved a ranking system where 1 demarcated ‘lowest’ or 

‘never purchases’ to 5 demarcated ‘highest’ or ‘always purchases’ respectively. In the first section, 

participants were asked to evaluate 13 factors according to how greatly they felt it contributed to 

poultry welfare overall. A similar ranking system was used in a Spanish study by Maria (2006) which 

asked participants to evaluate aspects of animal welfare on a five-point scale. 

The following factors were assessed: nutrition, ventilation, lighting, access to outdoors, size of individual 

enclosure, handling, disease control, transport, stocking density, slaughtering methods, age at slaughter, 

social interaction, and environmental enrichment. Each factor was selected from Council Directives from 

the Official Journal of the European Communities which outlines minimum rules for the protection of 

poultry kept for both meat and egg production (Council Directive, 1999, 2007).  

Prior to commencing surveys, research was approved by the Human Ethical Review Committee at the 

Royal (Dick) School of Veterinary Studies, University of Edinburgh, and a small pilot study was conducted 

with five participants to ensure that devices were functioning correctly and questions were clear. Where 

necessary, adjustments were made to improve clarity. Subsequently, two versions of the survey were 

used in the study, A and B.  ‘A’ was conducted with 25 participants before slight alterations were made 

to multiple-choice question answers where information about weight per square metre was removed 

and wording was rearranged in ’B’ to further improve clarity, simplify answers, and allow for better 

comparison. A Chi-square test was performed to ensure that there was no significant difference in 

participant answers between the two versions (p=0.25) 

All questionnaires were completed in person by using iPads. The data was collected using software 

‘Device Magic’. Each participant was randomly recruited from one location of the following stores: 

Scotmid, Waitrose, Aldi, Sainsbury’s, Mark’s and Spencer’s and Tesco. Each store granted permission for 



 
surveys to be conducted on public space outside their entrances. Subjects gave consent to participate 

and verified that they were 18 years of age or above. Data analysis was completed using Microsoft Excel. 

 

Results 

Demographic 

A total of 152 participants partook in the study, 73 (48%) of which were female, 78 (52%) were male and 

1 (0.7%) person identified as other. The highest proportion of participants, 42%, were between the ages 

21-34; two participants chose to not disclose their age but confirmed that they were at least 18 years of 

age. The group least represented in this study at 5% were those between the ages of 18-21 (Table 1). 

The number of participants from each grocery store was very similar (Table 2). 

 

Descriptive characteristics   

Gender Count Percent 

Male 78 51.3% 

Female 73 48.0% 

Other 1 0.7% 

Age Count Percent 

18-21 8 5.3% 

21-34 63 41.4% 

35-44 13 8.6% 

45-54 25 16.4% 

55-65 18 11.8% 

65+ 23 15.1% 

Prefer not to say 2 1.3% 

Table 1. Descriptive characteristics of 152 participants involved in the study. 

 

Grocery store Count 

Aldi 25 

M & S 25 

Scotmid 25 

Sainsbury's 26 

Tesco 26 

Waitrose 25 

TOTAL 152 

Table 2. Survey count at each grocery store. 



 
 

Knowledge of production method terms 

Participants were asked to identify the correct definitions of the terms ‘Free range’, ‘Traditional free 

range’, ‘Enriched cages’, ‘Organic’ and ‘Extensive indoor/Barn-reared’ from the same set of six 

definitions (The sixth being “I do not know”).  

Nine percent of participants correctly identified the definition of the term ‘Free range’ and 19% 

identified the definition of ‘traditional free range’ When definitions for both free range and traditional 

free range were grouped/accepted as a correct answer for the term free range, 26% correctly defined 

the term ‘Free range’.  Forty-three percent of participants incorrectly chose the definition of ‘Organic’ to 

define the term ‘Free range’ (Table 3). 

Less than one-third of participants correctly identified the definition for the terms ‘Enriched cages’ and 

‘extensive indoor/barn-reared’. The most correctly defined production method was ‘Organic’; however, 

it should be noted that of these individuals, 38% chose the same definition for the term ‘Free range’, 

indicating that they believed there was no difference between the two terms. Five percent of subjects 

identified the correct definitions for all five terms. 

 

                                          Production method 

  Free range 
Traditional 
free range 

Enriched 
cages Organic Extensive indoor/barn reared 

Correct answers 
(n) 14 29 46 105 49 

% of correct 
answers 9.3% 19.2% 30.5% 69.5% 32.5% 

Table 3. Results of knowledge of production method terms. *40 of 105 (38.1%) individuals who correctly defined 

the term ‘organic’ made the same selection to define the term ‘free range’. 

A Chi-squared test was used to determine if correct answers were grocery store dependant. Results 

showed that there was no difference in the number of correct answers between grocery stores (p=0.89). 

 

Public opinion of factors related to poultry welfare 

Of all listed factors, disease control was most consistently ranked the highest by participants in terms of 

perceived contribution and importance to poultry welfare. It scored significantly higher using a t-test 

(p<0.05) when compared to each of the other factors with an average of 4.75 out of 5 (Table 4).   

‘Size of individual enclosure’ and ‘access to outdoors’ were ranked second most important overall with a 

shared average score of 4.52. 

The factors with the lowest perceived importance were ‘age at slaughter’ and ‘lighting’; these 

characteristics received scores of 2 or less by 15%, and 9% of participants, respectively.  These were 

ranked significantly lower (p<0.05) when compared with each of the following; disease control, size of 

enclosure, access to outdoors, nutrition, ventilation, stocking density, and slaughtering methods. 



 
Another factor that was perceived to be of less importance in terms of poultry welfare was ‘social 

interaction’ which scored significantly lower in importance than the following; nutrition, ventilation, 

access to outdoors, size of individual enclosure, disease control and stocking density. A borderline 

significant difference was found when comparing how individuals ranked social interaction and 

slaughtering methods (p=0.051). 

 

Welfare factors 
Average 
ranking 

Scored "4" or 
higher  (%) 

Scored "2" or 
below (%) 

Nutrition 4.43 134 (89.3%) 3 (2.0%) 

Ventilation system 4.36 128 (85.3%) 2 (1.3%) 

Lighting 3.84 95 (64.6%) 12 (8.6%) 

Access to outdoors 4.52 135 (88.8%) 2 (1.3%) 

Size of individual enclosure 4.52 133 (91.7%) 2 (1.4%) 

Handling 4.02 102 (70.8%) 13 (9.0%) 

Disease control* 4.74 142 (93.4%) 0 (0.0%) 

Transport 4.08 108 (72.5%) 8 (5.4%) 

Stocking density 4.46 131 (87.9%) 1 (0.7%) 

Slaughtering methods 4.21 115 (77.2%) 13 (8.7%) 

Age at slaughter 3.81 82 (65.6%) 19 (15.2%) 

Social Interaction 3.95 94 (67.6%) 15 (10.8%) 

Environmental enrichment and 
mental stimulation  4.01 107 (71.8%) 8 (5.4%) 

Table 4. Results of participant ranking of factors related to poultry welfare: 5 (highest) to 1 (lowest). * Disease 

control was ranked significantly higher compared to all other factors (p<0.05). Values exclude ‘I do not know’ 

responses. 

Subjects were also asked to list factors that they felt were important for poultry welfare but had not 

been included. The following were additional issues of concern among participants:  religious practices 

such as halal and other cultural differences affecting welfare, ability to express natural behaviour and 

“lead a good life”, hygiene, sanitation, health checks, infection, treatment with antibiotics and other 

drugs, hormones, vaccination, feather pecking, temperature of the environment, production stressors, 

overall stress on birds,  training of stockman, public education,  pollution of land, predators, bedding 

materials, inbreeding, stunning practices, sustainable pricing incentives and trade. 

When asked how participants would rank current UK poultry welfare on a scale 1 (low) to 5 (high), 19% 

of participants answered 4 or higher (32% scored poultry welfare 2 or lower), indicating that most 

participants felt UK welfare standards were mid-range to poor, 17% of participants felt they didn’t know 

enough about the subject to comment. When asked how concerned they were with the welfare of 

chickens on the same five-point scale, 44% answered 4 or above. Fifty-seven participants (39%) chose 

neutral response (3) to this question. The neutral response was removed during analysis, as per the 

Maria study, as they did not contribute to information about relative concern for poultry welfare or 

whether this tended to be higher or lower among the public. When omitted, a chi-square test indicated 

participants had a significantly high level of concern, 4 or above (p<0.001).  



 
Discussion 

All factors included in the survey were adapted from the European Union Council Directive 1999/74/EC 

and EU Council Directive 2007/43/EC, documents that outline minimum standards for the keeping of 

laying hens and broiler chickens for meat production.  These factors have already been determined to 

be important for poultry welfare by the European Commission, but the aim of this study was to evaluate 

how the public prioritises these factors and compare these results to published data. 

 

Disease control  

The most important factor for poultry welfare scored by study participants was ‘disease control’. The 

concept of the Five Freedoms was developed in the UK and focuses on important areas to evaluate 

when considering animal welfare (McCausland, 2014). This guideline specifies that animals should be 

free from disease by prevention, rapid diagnosis, or treatment (FAWC, 1979) thereby explicitly including 

disease control as an important aspect of animal welfare, poultry included.  

Table 5 lists examples of studies, published within the past ten years that looked at the effect of disease 

and disease control on poultry welfare: 

 

Publication Author(s) Welfare indicators Conclusions 

Campylobacter jejuni is 
not merely a 
commensal in 
commercial broiler 
chickens and affects 
bird welfare 

Humphrey et 
al. (2014) 

-body condition (feet and legs) 
-Health (inflammation, diarrhoea) 
 

- C. jejuni infection lead to 
conditions such as diarrhoea 
and pododermatitis that ↓ 
welfare 

Broiler chicken health, 
welfare and fluctuating 
asymmetry in organic 
versus conventional 
production systems 

Tuyttens et 
al. (2008) 

-body condition (breast, legs and feet) 
-physiology (ie. H:L ratio, blood serum 
AGP) 
-presence of bacteria in caeca 
-duration of tonic immobility  
 

↑ risk of immunological 
challenge in organic birds, 
but still ↑ welfare than 
conventional farm birds 

Backyard chicken 
keeping in the Greater 
London Urban Area: 
welfare status, 
biosecurity and disease 
control issues 

Karabozhilova 
et al. (2012) 

-environmental enrichment  
-level of protection  
-space 
-company 
-handling 
-access to outdoors 
- prophylaxis use 
 

- ↓ awareness of infectious 
diseases and zoonoses 
-most flocks at risk  
-80% flocks deemed to have 
acceptable welfare or 
greater. 

Table 5. Published data that address the impact of ‘disease and disease control’ on poultry welfare  

 

Disease control is an important contributing factor to poultry welfare, in that good health is necessary 

for good welfare (Blockhuis et al., 2007).  As seen in the above studies, the presence of disease can have 



 
major effects on poultry well-being, however there are a variety of other contributing factors. Both the 

Tuyttens and Karabozhilova studies show that even when there is increased risk of disease and absence 

of prophylaxis, poultry welfare can still be adequate or even high.  

 

Access to outdoors and enclosure size 

The second highest scored factors by participants included ‘access to outdoors’ and ‘size of individual 

enclosure’. Table 6 compiles data from published studies within the past ten years that look at the effect 

of different housing systems on poultry welfare; those with access to outdoors and those with variable 

enclosure sizes (conventional and furnished cage systems). 

 

Publication Author(s) Welfare indicators Conclusions 

Comparison of the 
welfare of layer 
hens in 4 housing 
systems in the UK 

Sherwin et 
al. (2010) 
 

-Body condition (i.e. skin and 
feather damage, keel 
protrusion, fractures, weight) 
-behaviour (feather pecking) 
-physiology (faecal 
corticosterone) 
-egg condition 

Free-range:  

• ↑ vent pecking behaviour 
among all systems  

• ↓ feather damage,   
↑ keel protrusion & skin 
damage (compared to barn-
reared) 

Barn-reared:  

• ↑emaciation, egg spots, 
corticosterone, old fractures, & 
poor plumage 

Enriched-cages:  

• ↓ prevalence of problems 
 

-all systems had high levels of 
emaciation, poor plumage, fractures, & 
evidence of stress. 

Hen welfare in 
different housing 
systems 1 

Lay Jr. et 
al. (2011) 

-Body condition (skeletal 
qualities and foot health) 
-behaviour (i.e. stretching, 
wing flapping, stereotypies, 
aggression) 
-physiology (hormones) 

Conventional cages: 

• ↑stress 
Barn-reared & free-range systems:  

• ↑ levels of behavioural 
expression 

Enriched cages: 

• ↑ bone strength & foot health 
(compared to barn-reared & 
free-range) 

Cause of mortality 
in laying hens in 
different systems in 
2001–2004. 

Fossum et 
al. (2009) 

-body condition (i.e. tram, 
dehydration) 
-behaviour (cannibalism) 
-health (presence of disease) 
-miscellaneous diagnoses  

Free-range: 

• ↑ mortality than cage systems.  
Barn-reared: 

• ↑ viral diseases  
Free-range and barn-reared: 

• ↑ Bacterial, parasitic disease, ↑ 
cannibalism, & ↓miscellaneous 
diagnoses  

 



 
Welfare assessment 
of laying hens in 
furnished cages and 
non-cage systems: 
an on-farm 
comparison.  

Rodenburg 
et al. 
2008 

-body condition (i.e. plumage) 
-behaviour (i.e. pecking, 
foraging, dust bathing) 
-bone strength 
-duration of tonic immobility 
-mortality 

Non-caged/barn-reared: 

• ↑ activity& foraging, stronger 
wing & keel bones, ↓fearfulness 

Enriched cages: 

• ↑ mortality, ↓ fractures & 
lower exposure to airborne dust. 

 
-no significant difference in feather 
pecking or plumage condition 

Use of space in the 
domestic fowl: 
separating the 
effects of enclosure 
size, group size and 
density. 

Leone et 
al. (2008) 

-bird movement and use of 
space (ie. nearest neighbour, 
total distance travelled) 

-Larger enclosures ↑ exploratory 
movement & nearest neighbour 
distances  

The LayWel project: 
welfare implications 
of changes in 
production systems 
for laying hens 

Blockhuis 
et al. 
(2007) 

-body condition 
-behaviour (deviations from 
“norm”, stereotypies or 
damage causing) 
-physiology (ie. hormonal or 
neural stress response) 
-Productivity 
-Health 
 

Non-caged/Barn-reared: 

• ↑egg production & ↓ mortality 
(compared to enriched cages) 

Enriched cages: 

• ↑ mortality due to pecking and 
cannibalism  

Free-range: 

• ↑ overall mortality & internal 
parasites, ↓risk of osteoporosis, 
↑ foraging & ↓ behavioural 
restriction, & plumage soiling  

 
-Advantages and disadvantages to 
welfare risk in all systems. 
- All but conventional cages have the 
potential to provide a satisfactory level of 
welfare. 
 

Table 6. Published data addressing the impact of ‘access to outdoors’ and size of ‘individual enclosure’ on poultry 

welfare. 

 

These studies may address many issues affecting welfare, but for the purpose of this paper conclusions 

listed relate to how enclosure sizes or access to outdoors impact poultry welfare or welfare risk (Table 

6).  They, as with the disease control studies (Table 5), show that there are a variety of factors that 

contribute in different ways as demonstrated by the variable indicators used above. There are 

similarities in some of the studies’ use of body condition, behaviour, health and physiology; however, 

the way these are measured are inconsistent. This, combined with factors that can be difficult to 

quantify and vary according to housing system, can make comparisons challenging.  

With this is mind, survey participants were correct in that ‘access to outdoors’ and ‘size of individual 

enclosures’ make significant contributions to poultry well-being, however the way they contribute can 

be simultaneously beneficial and harmful to welfare. For example, the Laywel Project found that access 

to outdoors increased foraging behaviour and lowered risk of osteoporosis in poultry but was also 



 
associated with higher levels of internal parasites and mortality (Blockhuis et al., 2007). Another study 

found that free-range and barn-reared birds had increased behavioural expression but poorer foot 

health and weaker bones when compared to those kept in enriched cages (Lay Jr. et al., 2011). When 

taking all this into consideration, results can be challenging to interpret to conclusively determine which 

systems have better welfare.  

Social Interaction 

The domestic chicken, Gallus gallus domesticus, has long been found to be a highly social species with 

clear dominance hierarches (Schjelderup-Ebbe,1922), therefore it is interesting that social interaction 

was ranked lower overall on the scale of importance, relative to other factors. It should also be noted 

that participants tended to be surprised by the inclusion of this factor. Often once clarifying that this 

was related to interaction between chickens’, participants at times reacted with amusement that this 

was a factor that needed consideration.  This may be a reflection of a general lack of knowledge about 

poultry behaviour among the public. 

Knowledge of production terms 

As predicted, participants showed lack of knowledge manifested in their inability to correctly define 

terms, even those commonly used on product packaging. It should be noted that many had never heard 

of the term ‘traditional free range’.  What this implies is consumers are confronted with labels and make 

purchasing decisions based on terms regarding production systems that most do not understand. 

The range of welfare conscious products vary between stores and due to increased exposure to labelling 

such as ‘free-range’ or ‘organic’, it may be assumed that consumers from stores with more of these 

products would have greater knowledge of what these labelling terms mean. However, this was not 

shown to be the case. Consumers were not any more likely to correctly define production terms 

depending on the store at which they were surveyed. 

As a whole, sufficient public education was a common concern, with some suggesting animal welfare 

information be more readily available and even integrated into early education for school children. 

There were also common concerns over the implications of Brexit, increasing trade with the US and 

fears that these changes have the potential to lower welfare standards in the UK. Chlorine washing 

seemed to be a concern which at the time of this study was a major story covered by news agencies. 

Overall, cost of products was mentioned by many participants as a major hurdle for consumers wishing 

to purchase what they felt was a more humane product. It should be noted that some participants 

commented on the organic industry as a “farce” or “a money grab” and scepticism toward the organic 

industry is not uncommon among consumers (Yiridoe, 2005). 

Conclusion 

In this study, the UK public expressed a relatively high level of concern for poultry welfare and felt that 

standards were mid-range to low. In general, the public appears to want improvements to welfare but 

does not understand what this would entail. It seems from this study that the public is not provided with 

enough information to make informed consumer decisions. Lack of understanding of terms and 

production methods combined with a general mistrust may cause consumers to turn away from making 

purchasing decisions that increase demand for products with higher welfare standards. Therefore, it is in 



 
the best interest of producers who raise or market poultry raised on improved welfare standards to find 

a way to better inform the public about how their systems work and what their labelling means. 
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