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Simple Summary: There is increasing appetite to understand how we can provide quality of life
to farm animals. A framework to evaluate positive welfare opportunities for dairy cattle was
developed using a participatory approach where farmer’s recommendations were integrated into a
scientific framework and piloted on farm by vets. When provided with the opportunity to collaborate,
farmers and scientists broadly agree on what constitutes “a good life” for dairy cattle and worked
together to develop an assessment framework. Farmers did not agree equally on the value of each
positive welfare opportunity. However, farmers supported positive welfare assessment as a means of
recognition and reward for higher animal welfare, within existing farm assurance schemes, and to
justify national and global marketing claims of higher animal welfare.

Abstract: On-farm welfare assessment tends to focus on minimising negative welfare, but providing
positive welfare is important in order to give animals a good life. This study developed a positive
welfare framework for dairy cows based on the existing scientific literature which has focused on
developing positive welfare indicators, and trialled a participatory approach with farmers; refining
the framework based on their recommendations, followed by a vet pilot phase on farm. The results
revealed that farmers and scientists agree on what constitutes “a good life” for dairy cattle. Farmers
value positive welfare because they value their cows’ quality of life, and want to be proud of their
work, improve their own wellbeing as well as receive business benefits. For each good life resource,
the proportion of farmers going above and beyond legislation ranged from 27 to 84%. Furthermore,
barriers to achieving positive welfare opportunities, including monetary and time costs, were not
apparently insurmountable if implementation costs were remunerated (by the government). However,
the intrinsic value in providing such opportunities also incentivises farmers. Overall, most farmers
appeared to support positive welfare assessment, with the largest proportion (50%) supporting
its use within existing farm assurance schemes, or to justify national and global marketing claims.
Collaborating with farmers to co-create policy is crucial to showcase and quantify the UK’s high
welfare standards, and to maximise engagement, relevance and uptake of animal welfare policy, to
ensure continuous improvement and leadership in the quality of lives for farm animals.

Keywords: dairy cattle; animal welfare; positive welfare; quality of life; animal welfare assessment;
animal welfare policy; farmer wellbeing
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1. Introduction

Society values farm animal quality of life: consumer awareness, willingness to pay and
demand for higher welfare products is increasing globally [1,2]. Many consumers want to
buy products from animals that have had positive welfare experiences [3] and farmers [4],
certifiers and suppliers [5] want to demonstrate they can provide these products. The UK
government has instructed DEFRA to explore the development of public good payments
for farmers achieving higher welfare post Brexit [6].

Despite a movement in the last two decades within the animal welfare science commu-
nity to advance the investigation of positive welfare [7] and a decade since the aspiration of
providing farm animals with a ‘good life’ (where positive experiences outweigh negative
ones) was proposed [8], the measurement of positive welfare systematically on-farm in
the UK has not been adopted [9]. A framework for recognising and championing existing
positive welfare opportunities on farm, as well as a mechanism for rewarding practices that
promote positive welfare, could be a novel approach to animal welfare policy [10].

Dairy farmers are a primary stakeholder in their cow’s wellbeing, and in recent years a
few farmers have taken ownership over growing societal concerns in animal welfare, taking
the lead to provide innovative solutions to the industry’s ethical dilemmas over separating
cows and calves and an increasing move towards zero-grazing [4,11,12]. However, there is
no standardised means of recognising these and other farmers who are providing positive
welfare opportunities, as stewards and leaders in farm animal welfare. Furthermore, there
is relatively little known about the wider farming community’s attitudes and perspectives
of positive welfare [13,14].

Several approaches for recognising positive welfare have been proposed by the scien-
tific community; for example: grading resources which provide opportunities for positive
welfare [9,15–17]; measuring pleasurable behaviours directly such as play [18–22] and
observing body language and indicators of emotion [23–26]. Although animal-based
measures of positive welfare—those that specify an animal’s state [27]—provide a direct
assessment of positive welfare, they are yet to be well validated and standardised, whereas
resource-based measures are more practical and considered easier for farmers to accept
and use [7].

A quality of life framework based on resource provision was proposed by the Farm
Animal Welfare Council [8], which suggested four opportunities that characterise a ‘good
life’ for farmed animals. These are the opportunities for comfort, pleasure, interest and
confidence [8]. Edgar et al. [16] added a fifth opportunity for a ‘healthy life’, in order to
achieve a balance between animals being healthy and having the resources they ‘want’ (are
highly motivated to obtain): two factors underpinning good welfare [28]. This research
team developed a ‘good life’ framework for laying hens based on resources needed to
provide hens with these five opportunities, according to scientific literature and expert
knowledge. Resources were ranked to create three levels of increasing positive welfare
(‘Welfare +’, ‘Welfare ++’, ‘Welfare +++’) [16].

Using the work described above as a template, a positive framework for dairy cattle
was drafted based on a review of the existing literature to identify what resources dairy
cows’ value based on the good life concepts of comfort, pleasure, interest, confidence and a
healthy life (see Table S1). The framework was designed to quantify increasing positive
welfare opportunities in terms of three tiers: Welfare +, Welfare ++, and Welfare +++, above
and beyond legislation and welfare codes in the UK.

The research team wished to build on this draft framework by collaborating with
farmers to further develop the resource tiers based on farmer knowledge and experience.
Working with farmers is essential to deliver relevant and palatable research and policy
outcomes that will directly affect end users [29]. Integrating farmers in academic research
not only utilises their expertise, but aims to create buy-in for the end result of the research,
and provide an understanding of the potential barriers to, and drivers for, the successful
uptake of research outcomes. It also gives farmers an opportunity to showcase best practice
and be in the driving seat of research and innovation. Therefore, use of a facilitation process
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in farmer focus groups was hypothesized to engage farmers with the concept of the research
and embed their ideas and practices within the positive welfare framework, which would
be taken forward to trial on a representative sample of UK dairy farms.

The aim of this study was five-fold: (1) to develop a framework for providing positive
welfare opportunities for dairy cows, basing resource provisions on a review of the scientific
literature; (2) to trial a novel participatory approach to consulting farmers on the positive
welfare framework; (3) to refine the framework based on farmers recommendations; (4) to
investigate farmers attitudes towards positive welfare and use of the framework; and
(5) to pilot the positive welfare framework as an on-farm assessment tool, and seek farmer
feedback on its value and potential uses, as well as any barriers to and potential incentives
for farmers providing positive welfare opportunities for dairy cows.

2. Materials and Methods

This paper presents the development of a positive welfare framework for dairy cattle
(Table S1) using the policy develop process and outcomes represented in four steps: lit-
erature review, farmer consultation development; farmer consultation; and engagement
with veterinary practitioners to pilot positive welfare framework (see Table S2). As there
is a growing policy interest in agricultural research and innovation generated using a
multi-actor co-design approach including key stakeholders (research scientists, farmers
and veterinarians) that fosters a high level of farmer engagement from the conceptualiza-
tion phase [29], a participatory policy development process was adapted from a previous
project [29] and applied during the current study. The full details of the policy development
process are found in Table S2.

2.1. Literature Review

At the beginning of this study, a literature review was carried out to develop the
evidence-base and good life resources for each opportunity proposed in the framework.
The framework consists of 14 resource needs for dairy cattle (for example comfort by choice
of physical environment) categorized under five good life opportunities [8] of comfort,
pleasure, confidence, interest and healthy life (see Table S1). For each resource need, a
scale of increasing welfare opportunity (above and beyond law and codes of practice)
was developed and described as Welfare +, Welfare ++ and Welfare +++. The framework
was developed to assign a welfare category (Welfare +, Welfare ++ and Welfare +++) for
each resource need based on an inspection of physical resources, the on-farm environment
and proactive management activities (see Table S1). In addition, as part of the literature
review each potential resource need to achieve each good life opportunity of comfort,
pleasure, interest, confidence and a healthy life was evaluated with regard to its validity
and reliability in increasing cow welfare, and the feasibility of providing the necessary
resources required to fulfill each opportunity was assessed (see Table S1).

2.2. Developing a Collaborative Participatory Approach

A team workshop including all research institutes collaborating on this project (Royal
Agricultural University, University of Bristol and Scotland’s Rural College) was held in May
2016 to adapt and apply an existing participatory approach for the purpose of consulting
with dairy farmers on the positive welfare framework [29]. The authors set the intention
to use a series of in-depth focus group meetings with two core groups in the surrounding
dairy producing areas of each research institute (South West and South East of England,
and Scotland). The size of the focus group (2–10 farmers) was agreed to facilitate a variety
of views emerging from the group while ensuring discussion and group exercises were
feasible, and each farmer had an opportunity to contribute fully. Questions and exercises
to capture the views and practices of farmers and facilitate discussion were drafted by the
team, and finalised by the first author who was responsible for facilitating the series of
focus group meetings. The policy process steps to develop a positive welfare framework in
practice are outlined in Table S2.
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2.3. Recruitment of Dairy Farmers

The main focus group of dairy farmers was recruited in September 2016 via the leading
industry consultant delivering discussion group meetings throughout the South West and
East of England. An email was sent out to existing meeting members outlining the aims
of the project and requesting participation. Eight farmers volunteered to participate: four
women and four men managing one small rare breed herd, one free range dairy (guaranteed
180 days access to pasture), two organic (on average 215 days at pasture), two traditional
systems (access to pasture during the summer grazing season and housed during the
winter), two restrictive grazing systems (access to pasture 2–4 h a day from spring through
to late autumn) and one continuously housed (no access to pasture) herd across Somerset
and Gloucestershire.

2.4. Dairy Farmer Focus Group

The main focus group participated in three in-depth meetings (2–3 h) between Novem-
ber 2016 and February 2017, to develop the framework. Participants were guaranteed
anonymity and agreed to be audio recorded (using a Dictaphone) at each meeting. A
further two dairy farmers in the Scottish Borders were consulted in September 2017 during
one meeting where the recommendations of the main focus group were shared and they
were invited to provide additional input.

2.4.1. Meeting One—Positive Welfare Definitions, Values and Motivations

Following a general introduction, farmers took part in two exercises in turn, submitting
written ideas in relation to the following questions for subsequent discussion, consolidation
and write up by the facilitator (see Table S1):

• What is the value of positive welfare? What are the benefits of a good life for your
dairy cows?

• How do you define positive welfare? What is a good life for your cows?

2.4.2. Meetings Two and Three—Developing the Positive Welfare Framework

Between meetings one and two, the facilitator collated the farmers’ ideas alongside
the previously drafted framework (see Table S1). At meetings two and three, the group’s
ideas, practices and aspirations for positive welfare assessment gathered during meeting
one were presented back to the group alongside the relevant opportunity in the framework.
The facilitator then led a discussion to hone down and embed the farmer’s ideas one by one,
into the relevant opportunity, until the content and levels of criteria was broadly agreed by
the group. This involved an iterative discussion around the value of each opportunity as
well as the perceived practicality, acceptability, uptake by other dairy farmers, and the costs
and benefits of opportunities which opposed existing conventional practices. Where the
group deemed it necessary, the criteria for achieving an entry level (Welfare +) was adapted
to make it as accessible as possible, while ensuring there was a distinct step up from the
existing baseline legislation and welfare codes. To this end, in a few cases, the group
recommended making the entry level harder than originally stated in the preliminarily
scientific draft. After agreeing the content for each positive welfare opportunity, the
facilitator finally asked the group to discuss the following question:

• What would incentivise you, other farmers and the sector to deliver positive welfare?

2.4.3. Meeting Four with Scottish Dairy Farmers

A 4th meeting was arranged by Scotland’s Rural College (SRUC) with Scottish dairy
farmers to present and discuss the input gained from the focus group. The framework was
sent to the participants in advance. The meeting was facilitated by members of the research
team (JS + MH) and was recorded and transcribed verbatim. Any amends and ideas in
terms of value and use of the framework from this group were then integrated into the
working draft and results.
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2.5. On-Farm Pilots

XLVets (https://www.xlvets.co.uk/, accessed on 10 September 2022), a community
of independent veterinary practices, partnered with the research team to carry out this
final stage of the project. All participating veterinary practices contributed their time
free of charge due to the practice valuing engagement in, and advancement of, on farm
welfare standards. A member of the research team (DM) conducted a training session
with participating vets on the Royal Agricultural University’s (RAU) farm, to demonstrate
how to assess dairy farms against the positive welfare framework. Veterinary practices
nominated dairy farmer clients as participants for the research, and were sent participant
information sheets explaining the research by the vet collecting the on farm data. Farmers
who volunteered to participate in the study signed a consent form, and were informed that
they could withdraw from the research at any time. The study methodology was reviewed
and approved by the RAU Ethics Research Committee (Approval number 2019.0004).

Thirty-four farmers were recruited to the study. Farms were visited by a vet from
a participating veterinary practice between March and August 2019. Each visit lasted
approximately 1 h. Half of this time was allocated for the farm assessment conducted by
the vet using the positive welfare framework. This entailed the vet using the framework to
record the presence or absence of each resource requirement for each welfare level (welfare
+, welfare ++, welfare +++) for each positive welfare opportunity. The other half of the visit
was allocated for a farmer interview, conducted by the vet using a questionnaire that asked
about the farmer’s views on the framework; these were:

• Which good life opportunity(s) or resource(s) they valued, and those they did not
consider valuable;

• How the framework should/could be used.

The following questions were asked pertaining to four of the good life opportunities
in the framework: comfort by physical environment, interest by pasture choices, pleasure
by play and positive social interactions, and pleasure by maintenance of the cow-calf bond.
These four opportunities were chosen because during the initial consultation with farmers
through focus groups, these opportunities were either the most valued (comfort by physical
environment and pleasure by play and positive social interactions) or the cause of most
debate due to the differentiation they posed between dairy systems (interest by pasture
choices and pleasure by maintenance of the cow-calf bond). Questions asked about these
four opportunities were:

• If these opportunities for positive welfare were not being achieved on their farm, the
reasons why;

• The estimated monetary cost of achieving these opportunities for positive welfare on
their farm;

• Minimum annual government payments they would accept to implement changes
required to achieve these opportunities for positive welfare on their farm;

• How likely they would be to provide these opportunities for positive welfare if given
government funding to cover the full costs of implementing changes required.

The following descriptive data about the farms were also collected via the questionnaire:

• Farm location;
• Herd size;
• Calving interval;
• Milk sold;
• Days grazed;
• System type (conventional, organic, pasture fed);
• Farm assurance status.

The questionnaire was a mixture of open questions, multiple choice questions and
rating scales. A copy of the questionnaire can be obtained from the corresponding author.

https://www.xlvets.co.uk/
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2.6. Data Analysis

The audio recordings from the farmer focus groups were transcribed verbatim. The
transcripts and written exercises were analysed using NVivo 11 to draw out themes asso-
ciated with the farmer’s values, definitions and practices of positive welfare. The focus
group participants’ motivations to take part are summarised using quotes, and their value
of positive welfare are consolidated using a word cloud created via NVivo 11. Changes
to the content or levels of criteria for each positive welfare opportunity are summarised,
in order to demonstrate the outcomes of the consultation process (Table S1). Descriptive
data and qualitative responses to the questionnaire are given for the on-farm piloting
of the framework by XLVets. For each positive welfare opportunity, the percentage of
farmers achieving at least one resource requirement was calculated for each welfare level
(welfare +, welfare ++, welfare +++), expressed as a percentage of the maximum possible
achievement of meeting all resource requirements for all welfare levels in that positive
welfare opportunity. This equation is given below:

% farmers achieving at least one resource requirement for the given welfare level in the
given positive welfare opportunity = Sum of farmers achieving any resource requirement in
the given welfare level/(total number of farmers x total number of resource requirements
in the given positive welfare opportunity).

3. Results
3.1. Thematic Analysis of Focus Groups

The major themes which emerged from the focus groups are presented. Dairy farmer’s
motivations to engage in developing positive welfare policy, as well as their values of
positive dairy welfare is summarised and supported using indicative quotes. Dairy farmer’s
definitions and practices were integrated into the positive welfare framework (see Table
S1). Finally, themes on how to incentivise other farmers to engage in the positive welfare
framework is presented and consolidated using indicative quotes.

3.2. Motivation to Engage in Positive Welfare Policy Development

All dairy farmers reported three main drivers for taking part in the focus groups:
Their attitude towards providing positive welfare for their livestock:

“It’s mainly my husband and me who does all the work and we have always
been interested in positive welfare and taking that extra time and detail with
our cows”.

To have a say in the future:

“I feel you can’t complain about standards being imposed if you don’t take the
chance to have an input”.

A desire to fulfil public perception:

“We milk 200 cross breeds and we’ve also joined Neil Derwent’s free-range
dairying brand. I think the public perception is that cows do graze and they’d be
surprised to hear that some cows don’t graze. I’m interested in that”.

One further motivation was highlighted by a member of the focus group:

“I have a particular responsibility within our supply chain for managing and
improving animal health and welfare”.

3.3. Farmers Values of Positive Dairy Cattle Welfare

Understanding farmers’ values and farmers taking ownership over policy develop-
ment is pertinent if that policy is going to reflect what is happening on the ground and is to
be adopted more widely. Values reflect what people think is important to them and are a
rationale for why actions are taken. The values of positive welfare reported by the dairy
farmers in focus group meeting one is illustrated in Figure 1 as a visual representation of
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the number of times they were articulated by farmers. The bigger the word, the more times
it was voiced by farmers in the group. These values are expanded upon below.

Figure 1. Word cloud representing farmer focus group values of positive welfare.

3.3.1. Value One: Farmer Pride and Wellbeing

One of the most expressly reported values and motivation for delivering positive
animal welfare was the farmers’ pride and wellbeing. The main drivers that were reported
to be behind this value were empathy, their sense of responsibility to rear happy, healthy
animals which have more positive than negative welfare experiences, and the feeling of
wanting to protect their cows. Farmers valued animals being in a positive state of welfare
because it is inextricably linked to their own wellbeing:

“I was so upset about those cows because someone had upset them. Do you know
it affected me for the rest of the day? There is something about being protective of
your cows. That relationship between you and your cows, that when they have a
negative experience, you have a negative experience”.

“I think the cows know. I think they sense a lot of what we feel. When they are
stressed you are stressed. And I think we can stress them by being stressed ourselves”.

Related to the farmer’s wellbeing, their farm staff morale and job satisfaction was
deemed an important driver for providing positive welfare:

“Staff morale is key. Staff don’t like it if you have a non-content cow, and if
something happens to a cow it really knocks them. It’s just easier and more
satisfying if it never happens in the first place. Happy and healthy animals are
easier to manage”.

3.3.2. Value Two: Quality of Life for Dairy Cattle

All dairy farmers during the focus group meetings reported and agreed on the impor-
tance of positive welfare for the cow’s own quality of life. The main reported drivers were
wanting happy cows, the perception that happier cows live a longer life; that it is inherently
good for a cow to be able to express her natural behaviour, and that valuing and delivering
positive welfare assures that cattle are comfortable. In one farmer’s words summarising
the group’s ideas:

“You value positive welfare for the cows themselves very highly, in terms of
health, happiness, comfort and behaviour but also the fact that happy cows live
longer. It’s good for cows’ quality of life”.

3.3.3. Value Three: Health and Productivity of Dairy Cattle

All dairy farmers in the focus group reported valuing positive welfare for the cow’s
own health and productivity (see Figure 1). The main drivers behind this were: less illness
in contented cows, improved quality and quantity of milk, better immunity, improved
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productivity and improved overall performance. Two farmers summed this up in their
own words:

“Positive welfare means better immunity and less illness in contented cows.
Positive welfare means better quality and quantity of milk”.

“As much as we appear to love our cows we are all business people. We are milk-
ing cows to earn a living and if the cows aren’t healthy they are not productive,
and we don’t earn a living, so we won’t be doing it for very long”.

3.3.4. Value Four: Consumer Perception and Market Premium

Finally, the focus group suggested that positive welfare was highly valuable as a
marketing and communication tool to improve consumer perception, demand and return
for higher welfare products. For example:

“You’ve got basic productivity and then you’ve got the value of that product and
what the consumer will pay for it and positive welfare feeds into that”.

“Positive welfare is really important for customers, consumers and the public
perception of dairying”.

“I think the other thing we haven’t put in there is costs, because you know
negative welfare experiences cost more. There may also be a cost implication for
positive welfare. There is a positive cost where you might get more for your milk”.

3.4. Defining Positive Welfare

All suggestions given by the farmer focus group on how to define positive welfare
under each of the positive welfare opportunities are given in Table S1. In summary, when
farmers were asked how they define a good life for cows, they came up with resources and
opportunities that all related to the same opportunities that were highlighted by reviewing
the scientific literature, with two exceptions as follows. Firstly, farmers did not include
keeping dairy cows and calves together in their unprompted suggestions for defining
positive dairy cattle welfare. Secondly, farmers suggested the additional opportunity of
providing cows with comfort by the opportunity for milking choices, which had not been
included following the literature review.

3.5. Collaborative Development of the Positive Welfare Framework

During meeting 2 and 3, the focus group reviewed the previously drafted positive
welfare framework (Table S1) and proposed amendments that are described in detail
for each opportunity in the supplementary table (Table S1). There were also several
generic changes proposed to make the framework more ‘user-friendly’ by streamlining
and simplifying the original draft based on the feedback from the group. Therefore, the
wording for law and code were removed, along with the scientific references.

3.6. Incentivising Engagement in Positive Dairy Welfare

The farmer focus groups suggested that incentivising engagement of other farmers
with the positive welfare framework would depend on costing out the benefits of delivering
each of the positive welfare opportunities and communicating this to farmers and policy
makers. This would add value to the farmers, and provide evidence to policy makers of
the value of paying farmers to employ the more expensive opportunities as public goods:

“Costing it out financially is the way we need to go—costing out the cost benefits
of animal welfare. It’s really policy makers you have to convince with this because
they are the ones to decide how the taxes are used”.

A consultation with consumers in the market place to establish which positive welfare
opportunities were valued by society was also recommended:

“The positive publicity of welfare and public perception is key. We need to
consult the public on what matters to them”.
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This could feed into a market or government incentive scheme which could support
farmers to transition towards the most highly valued opportunities that require substantial
investment and/or a substantial change in mind-set.

The main incentives highlighted by farmers were to stay ahead of the game with
regards to animal welfare and use an evidence-base like this framework in order to make
valid animal welfare claims to their customers.

“Evidence base is absolutely. It is fundamental. Just to defend yourself in the
future if you are going to make claims”.

3.7. On-Farm Piloting of the Positive Welfare Framework
3.7.1. Farm Descriptive Data

For the piloting of the positive welfare framework by XLVets, there were missing
descriptive data for five of the 34 farms (15%) in the study. Descriptive figures are expressed
as percentages of the 29 farms for which data were available.

Most farms (n = 20, 69%) were in the South West of England: five in Somerset, four in
Devon, four in Dorset, four in Gloucestershire and three in Wiltshire. Outside the South
West, four farms (14%) were in Derbyshire, two (7%) in Oxfordshire, two in Worcestershire,
and one (3%) in Nottinghamshire. The majority of farms (n = 23, 79%) were conventional,
four (14%) were organic, and four described themselves as Pasture-Fed (grazing-based
systems where the majority, but not necessarily the entirety, of feed is grass; of these four
pasture-fed farms, two also classed themselves as conventional). All 29 farms were Red
Tractor certified; of these, three (10%) were also assured by Soil Association, two (7%) by
Arlagården, two by Tesco, one (3%) by Organic Farmers and Growers, one by RSPCA
Assured, and one by Sainsbury’s. No farms were certified by Pasture for Life, which
requires 100% of the cows’ diet to be grass/forage for Pasture-Fed systems.

Herd size ranged from 80 to 2100 cows (median = 200), although the largest figure was
an outlier; if excluded the range was 80–390 cows (median = 200). Milk sold per cow per
year ranged from 4300–12,000 L (median = 9000 L); one farmer gave this figure as a range,
the median of which was taken as the data point. Number of days grazed ranged from
0–365 days (median = 180 days; where a range was reported, the median was taken as the
data point, and where a minimum number of days grazed was reported, this minimum
figure was used). Six farms were zero-grazing. Two farms grazed low yielding cows
(including those in mid to late lactation, confirmed pregnant, or with high body condition
score) between 180–200 days, but high yielding cows (including those in early lactation) for
0 days. Four farms (12%) carried out spring calving, 13 farms (38%) block calving, and 16
(47%) calved all year round.

3.7.2. Farm Assessment of Positive Welfare Opportunities

There were missing farm assessments for five of the 34 farmers in the study, leaving a
total of 29 farms for this section of the analysis.

Across 406 (29 × 14) combinations of farms and positive welfare opportunities, 34%
of farms achieved Welfare +, 22% of farms achieved Welfare ++, and 4% of farms achieved
Welfare +++. These data are shown in Table 1.

Table 1. Percentage of farmers (n = 29) achieving at least one good life resource requirement for
each welfare level, expressed as a percentage of the maximum possible achievement of meeting all
resource requirements for all welfare levels in that positive welfare opportunity.

Positive Welfare Opportunity Percentage
Welfare +

Percentage
Welfare ++

Percentage
Welfare +++ Total

Comfort by choice of physical environment 38 9 1 48
Comfort by choice of thermal environment 33 29 7 69

Comfort by choice within environment while minimising harms 41 33 0 74
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Table 1. Cont.

Positive Welfare Opportunity Percentage
Welfare +

Percentage
Welfare ++

Percentage
Welfare +++ Total

Comfort by milking choices 21 9 0 30
Pleasure by play and positive social interactions 31 44 0 75
Pleasure by maintenance of the cow-calf bond 23 3 1 27

Confidence by positive experience with stock-keepers, including familiar
routines an/processes 43 35 0 78

Confidence by positive learning, resilience and social experiences within
the herd 21 40 5 66

Interest by a positively enriched environment 28 7 0 34
Interest by pasture choices 23 18 16 57

Interest by food choices 20 18 0 38
Healthy Life by the stockperson’s knowledge of individual cows’ habits

and preferences 72 10 0 82

Healthy life by effective management of day to day health and welfare 44 34 5 83
Healthy Life by positive genetic selection for long-term health

and welfare 31 24 21 76

3.7.3. Perception of Positive Welfare Opportunities

There were missing interview responses for seven of the 34 farmers in the study,
leaving a total of 27 farms for this section of the analysis. Table 2 displays the positive
welfare opportunities or resources most valued by farmers for which there are data for this
part of the interview (n = 26); Table 3 displays those which farmers (n = 22) reported not to
value (farmers could give more than one answer so percentages do not sum to 100).

Table 2. Positive welfare opportunity or resources most valued by farmers (n = 27).

Positive Welfare Opportunity or Resource n = %

Comfort 12 46
Healthy life 11 42

Interest by pasture choices 8 31
All 7 27

Confidence by positive experience with stock- keepers 6 23
Pleasure by play & positive social interactions 3 12

Comfort by choice of physical environment 2 8
Confidence 2 8

Interest by a positively enriched environment 2 8
Comfort by milking choices 2 8

Comfort by choice of thermal environment 1 4
Interest 1 4

Interest by food choices 1 4

Table 3. Positive welfare opportunity or resource reported not to be valued by farmers (n = 22).

Positive Welfare Opportunity or Resource n = %

Pleasure by maintenance of cow-calf bond 13 59
Interest by a positively enriched environment 4 18

Interest by pasture choices 3 14
Comfort by choice of physical environment: loose

housing/covered yards 2 9

Interest by food choices 1 5
Interest 1 5
Pleasure 1 5
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3.7.4. Reasons for Not Achieving Positive Welfare Opportunities

Table 4 illustrates reasons given by farmers as to why they were not (if they were not)
achieving each welfare level for the four positive welfare opportunities in the questionnaire
(comfort by physical environment, interest by pasture choices, pleasure by play and positive
social interactions, and pleasure by maintenance of the cow-calf bond). Numbers of
farmer responses are given as denominators in the table, as data were not captured for all
27 farmers. Table 5 displays reasons given by farmers other than those offered by multiple
choice in the questionnaire.

Table 4. Reasons reported by farmers for not achieving each welfare level for each positive wel-
fare opportunity.

Positive
Welfare

Opportunity
Capital

Investment
Running

Costs Time Contractual
Constraints

Unaware of
Benefit

No Welfare
Benefit

This Idea
Is New Other

Comfort by
physical

environment,
welfare +

9/12
(75%)

3/12
(25%) 0 0 0 0 0 7/12 (58%)

Comfort by
physical

environment,
welfare ++

4/15
(27%)

10/15
(67%) 7/15 (47%) 1/15

(7%)
1/15
(7%) 2/15 (13%) 0 11/14

(79%)

Comfort by
physical

environment,
welfare +++

9/14
(64%)

3/14
(21%) 0 0 0 2/14 (14%) 0 5/14 (36%)

Interest by
pasture choices,

welfare +

2/5
(40%)

2/5
(40%) 1/5 (20%) 0 0 1/5 (20%) 0 5/5 (100%)

Interest by
pasture choices,

welfare ++

2/6
(33%) 2/6 (33%) 1/6 (17%) 1/6

(17%) 0 2/6 (33%) 0 6/6 (100%)

Interest by
pasture choices,

welfare +++
0 1/7

(14%) 1/7 (14%) 0 1/7
(7%) 1/7 (7%) 0 6/7 (86%)

Pleasure by
play and

positive social
interactions,

welfare +

0 0 0 0 1/1 (100%) 0 0 1/1 (100%)

Pleasure by
play and

positive social
interactions,
welfare ++

2/5
(40%) 1/5 (20%) 0 1/5

(20%) 0 0 0 3/5 (60%)

Pleasure by
play and

positive social
interactions,
welfare +++

2/5
(40%) 1/5 (20%) 0 0 0 0 1/5 (20%) 3/5 (60%)

Pleasure
maintenance

cow-calf bond +
2/20
(10%) 2/20 (10%) 3/20 (15%) 0 0 8/20 (40%) 0 17/20

(85%)
Pleasure

maintenance
cow-calf bond

++

2/10
(10%) 2/10 (10%) 3/10 (30%) 1/10

(10%) 1/10 (10%) 6/10 (60%) 0 5/10 (50%)

Pleasure
maintenance

cow-calf bond
+++

3/7
(43%) 3/7 (43%) 2/7 (29%) 2/7

(29%) 0 2/7 (29%) 0 2/7 (29%)
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Table 5. Other reasons reported by farmers for not achieving each welfare level for each positive
welfare opportunity.

Other Reasons Given

Comfort by physical
environment, welfare +

Problems with slurry management; constraints due to TB and increased stocking density; concerns
about mastitis risk; does not fit block calving system; health and welfare concerns.

Comfort by physical
environment, welfare ++

Disease risk including mastitis; E. coli infection risk; poor cleanliness; teat damage; time and
monetary costs of cleaning out regularly; do not agree with the concept; health welfare benefits of

cows in cubicles outweigh loose housing, supported by quantifiable health key performance
indicators (KPIs), e.g., mastitis.

Comfort by physical
environment, welfare +++

Issue with vehicle access; rubber mats will become slippery outside; dubious of conclusion in
research literature that rubber matting at feed face has measurable benefit.

Interest by pasture choices,
welfare + Issue with ease of access; issue with management due to robotic milking system; not profitable.

Interest by pasture choices,
welfare ++

Production concern; practicality of providing shade; weather, ground condition and grass availability
concerns; high yielders better managed inside.

Interest by pasture choices,
welfare +++

Increased poaching around trees and hedges; decreased cleanliness and increased flies, increased
infection risk; impractical and uneconomic; not best for health, welfare or production.

Pleasure by play and
positive social interactions,

welfare +
Disease risk

Pleasure by play and
positive social interactions,

welfare ++
Insufficient space; unrealistic for herd size.

Pleasure by play and
positive social interactions,

welfare +++
Insufficient space; impractical.

Pleasure maintenance
cow-calf bond Welfare +

Health issues for dam and calf; safety issues; increased disease including Johne’s disease and mastitis;
mastitis milk fed to new born calf likely to result in death; increased stress; risk of mis mothering;

impractical due to rate of calving/calving interval; more difficult to teat train; need to get cow into
milking routine of robot quickly; increased stress and distress and decreased welfare of cow and calf

at separation following bond formation rather than bond never forming.
Pleasure maintenance

cow-calf bond Welfare ++
Impractical; uneconomic; increased labour needed; negative welfare for cow and calf; increased

disease risk; do not agree with opportunity.
Pleasure maintenance

cow-calf bond Welfare +++
Impractical; much reduced milk production; would be more acceptable if use multiple suckled nurse

cows; 2 months is not natural weaning; nonsense for dairy herd.

3.7.5. Likelihood of Achieving Positive Welfare Opportunity with Government Funding

Table 6 shows the likelihood of farmers making the changes required to meet each
welfare level of each of the four good life opportunities if they were fully compensated for
the costs required to make these changes. Not all farmers gave answers to this section of
the questionnaire; number of responses are given as denominators in the table.

Table 6. Likelihood reported by farmers of achieving positive welfare opportunities given govern-
ment funding.

If the Full Cost and Time Was Compensated by the Government, How Likely
Would You Be to Deliver the Next Resource Tier?

Very Likely Quite Likely Somewhat Unlikely Not Likely

Comfort by physical environment,
welfare + 3/9 (33%) 1/9 (11%) 2/9 (22%) 3/9 (33%)

Comfort by physical environment,
welfare ++ 3/11 (27%) 0 3/11 (27%) 5/11 (45%)

Comfort by physical environment,
welfare +++ 6/7 (86%) 1/7 (14%) 0 0

Interest by pasture choices, welfare + 0 2/5 (40%) 1/5 (20%) 2/5 (40%)
Interest by pasture choices, welfare ++ 0 0 0 4/4 (100%)

Interest by pasture choices, welfare +++ 0 1/5 (20%) 1/5 (20%) 3/5 (60%)
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Table 6. Cont.

If the Full Cost and Time Was Compensated by the Government, How Likely
Would You Be to Deliver the Next Resource Tier?

Very Likely Quite Likely Somewhat Unlikely Not Likely

Pleasure by play and positive social
interactions, welfare + 0 0 1/1 (100%) 0

Pleasure by play and positive social
interactions, welfare ++ 3/4 (75%) 0 0 1/4 (25%)

Pleasure by play and positive social
interactions, welfare +++ 3/4 (75%) 0 0 1/4 (25%)

Pleasure maintenance cow-calf bond
Welfare + 1/16 (6%) 1/16 (6%) 2/16 (13%) 12/16 (75%)

Pleasure maintenance cow-calf bond
Welfare ++ 0 0 2/9 (22%) 7/9 (78%)

Pleasure maintenance cow-calf bond
Welfare +++ 1/9 (11%) 0 1/9 (11%) 7/9 (78%)

3.7.6. Framework Use

There were missing data for the question on how farmers would like to see the
framework used for one farm. Of the 26 dairy farmers for which data are available, 32%
recommended the framework to justify national and global marketing claims of UK higher
animal welfare; 32% supported its use within existing farm assurance schemes; 22% saw its
use as part of a grants scheme for capital expenditure or training associated with enhanced
animal welfare, and 14% of farmers recommended its use within a government funded
animal welfare stewardship scheme.

During the on-farm pilot, one farmer suggested that including the positive welfare
framework in farm assurance schemes was an opportunity to inform customers of good
welfare provision, whilst another arguing against its inclusion believed that it might
be difficult to remove auditors’ emotions from the process, as the assessment currently
appeared too subjective.

Reasons for support of using the framework in a government-funded stewardship
scheme included ensuring that all farmers achieved a minimum level of positive welfare
for their animals whilst enabling payment for farmers that go beyond this; in addition, one
farmer believed that such a scheme could enable grants for buildings and infrastructure
required to increase positive welfare opportunities. Another supported this suggestion by
arguing that providing resources for positive welfare would affect profitability, therefore
such provisions would need to have monetary value through payments from a government
scheme. However, two farmers reported that they were wary of government sanctions
and involvement.

One farmer argued against mandatory introduction of the framework in any form
because this would deny farmers the opportunity to develop their own markets for positive
welfare products. Conversely, one farmer who was against all suggested uses of the
framework argued that before any more standards are introduced, their benefits to farmers
including contribution towards profitability need to be demonstrated; this farmer did not
feel there was a value to the assurance scheme she/he was already audited to. A further
concern about the use of the framework voiced by one farmer was that it would be very
difficult to ‘police’ positive welfare provisions across a whole year.

4. Discussion
4.1. Fostering Farmer Engagement

The primary purpose of this study was to trial a novel participatory approach to
developing positive welfare policy in collaboration with farmers. All farmers recruited
actively engaged in the process from start to finish and dedicated up to a day of their
time to do so free of charge. At the end of the three initial meetings, a framework was
agreed for an on-farm trial and the farmers involved were willing to commit more time by
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hosting meetings to carry out the trialing process. We suggest this level of engagement and
outcome provides support for developing a co-design approach to animal welfare policy
development going forward.

With regard to positive welfare, this study provides evidence that these farmers place
value here and are motivated to deliver this, because they recognise having healthy and
happy cows is intrinsically valuable and motivating in itself, enabling pride, improving
their own wellbeing, as well as receiving business benefits through improved productivity,
and being able to market positive welfare to consumers.

Communicating pride is crucial at a time when the dairy industry is coming under
increasing scrutiny for welfare-negative practices that are perceived to be out of step with
changing societal expectations. Public awareness and demand for higher dairy cattle wel-
fare products is increasing [1], and although consumers are willing to pay for increasingly
higher welfare, they cannot satisfy their preferences for these products currently because
of a lack of information [30]. A standardised and evidence-based means of assessing and
communicating the positive welfare opportunities farmers are delivering for dairy cattle
(and other farm species) is greatly needed [14]. This framework proposes an evidence-based
mechanism, described by farmers as “fundamental”—to defend themselves in claims they
make, and any made against them.

4.2. Evidence of Existing Positive Welfare

During the on-farm piloting phase conducted by their vets, it was shown that 34%
of farms achieved a Welfare +, 22% of farms achieved a Welfare ++, and 4% of farms
achieved a Welfare +++. This suggests that a considerable proportion of farmers in this
study may be going above and beyond legislation and codes of recommendations for dairy
cattle welfare. This is an initially promising result, in view of the applicability of such a
framework as a national benchmark for higher animal welfare. Far fewer farmers provided
any resources required to achieve the highest level of welfare (‘welfare +++’). Together these
results indicate that this framework is attainable at the lower end and aspirational at the
upper end, providing scope for a continuous improvement mechanism for positive welfare
opportunities within the UK dairy herd, either for example within existing farm assurance
schemes, and as part of a government led grants and payments by results scheme for
animal welfare enhancements that are valued by the public and not delivered sufficiently
by the market [31]. However, further research and data collection is needed at a national
level to demonstrate to what extent this is reflective of the UK dairy herd as a whole. In
addition, further work is needed to train assessors and standardise the assessment protocol
and enable valid comparisons to be made.

4.3. Positive Welfare Value to Farmers

The positive welfare opportunity valued by the highest proportion of farmers during
the on-farm piloting phase was ‘comfort’ (46%), with an additional two (8%) specifying
physical comfort and a further two specifying thermal comfort. This was followed by
‘healthy life’ (42%), and then interest by pasture choices (31%). However, over a quarter
of the farmers (27%) said that they valued all of the good life opportunities. Overall, this
indicates a relatively positive attitude to the concept amongst farmers who were part
of the wider pilot phase, especially with respect to comfort, health, and pasture access.
Significantly, these results mirror findings from a recent survey which reported that the top
three welfare attributes that concerned 2,054 UK dairy consumers were: access to grazing,
health and welfare, and cow comfort [32].

4.4. Government Incentives for System Change

One of the most valuable opportunities by farmers is not attainable without major
infrastructure changes. In the UK, the majority of cows are kept in cubicles, and above
level ‘welfare +’ for comfort by physical environment specifies straw yards. Farmers
reported favouring cubicles compared to straw yards in reducing the risk of mastitis,
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presumably through improved udder hygiene. There is scientific evidence to support this:
a review revealed that the use of cubicles was associated with lower somatic cell counts in
dairy cows [33]. However, the husbandry practices with the most consistent associations
with mastitis were related to milking procedures, rather than housing or bedding [33].
Nonetheless, cow hygiene in loose housing remains a legitimate concern, as labour and
bedding costs required to maintain cleanliness may be increased in this system. However,
these barriers are not apparently insurmountable, as farmers reported they would be ‘very
likely’ to achieve the opportunity for comfort if remunerated by the government for the
cost of implementing straw yard systems (see Table 6). This demonstrates a willingness by
these farmers to change major infrastructure where government and society perceive this
as a public good.

Not all positive welfare opportunities were equally valued by farmers, both within
the focus groups and the on-farm pilot. For example, during the development phase,
farmers in the focus group agreed with the value and inclusion of the aspirational positive
welfare opportunity for pleasure, by maintaining the cow-calf bond. However, when
it came to on farm piloting, some of these farmers questioned the value and merit of
including an opportunity which goes above and beyond the current management strategies
of conventional dairy farms in the UK. Over half the farmers during the on-farm pilot phase
(for which data were available) reported not to value this opportunity. This divergence
between the focus group and pilot farmers may be explained by different attitudes and
perceptions, as well as levels of engagement and therefore ownership in the development
process. For example, the focus group volunteered to take part, and despite not practicing
it themselves, felt that farmers who were achieving this opportunity should be recognised
and rewarded due to both the significant benefit to dairy cow and calf welfare, and value
to consumers and the public. Furthermore, the focus group had the opportunity to discuss
the frameworks philosophy over a series of meetings: “something for everyone, not
everything for everyone”. This can be seen to further highlight the importance of engaging
all stakeholders at the infancy of policy development, in order to increase their ownership
and uptake of the process. In contrast, after being scored on the framework by their
vet, farmers during the pilot phase had 30 min to be introduced to the concept of positive
welfare. In addition, it may not have been made clear that this framework is being proposed
as a voluntary rather than a sanctioning mechanism. Nonetheless, these farmers reported
concern that keeping calves with their dams will reduce their welfare by increasing the risk
of injury and disease, and increasing distress at eventual separation. Farmers perceived
that distress to both calf and dam is reduced by immediate removal, for which there is
scientific support. A recent review comparing separation at 6–24 h of age with separation
at 4–14 days of age concluded that almost immediate separation (within the first day of
life) is less distressing to both dam and calf than separating after the first few days to two
of weeks of life [34]. However, a study comparing separation at 25 days with 45 days of
age [34] found increased indicators of distress in both cows and calves following earlier
separation. Several studies have shown that total suckling duration per day decreases with
age [35] as calves become less nutritionally dependent on the dam. In addition, behavioural
observations demonstrated greater social independence at the older age, suggesting the
earliest age to begin separation to avoid acute distress is 6–7 weeks [36].

The perception of farmers during the on farm pilot phase that near-immediate sepa-
ration of calves from dams reduces the risk of injury and disease for both calf and cow is
not supported by scientific evidence: “the scientific peer-reviewed literature on cow and
calf health provides no consistent evidence in support of early separation” and therefore
“does not support a recommendation of early dairy cow-calf separation on the basis of calf
or cow health” [37]. The authors found that studies on calf immunity, mortality, scours and
pneumonia did not find that early separation confers health or survival benefits, or controls
Johne’s disease, and that suckling is protective against mastitis, indicating a health benefit
to keeping calves with dams.
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Furthermore, prolonged cow–calf contact beyond the first day of life benefited calf
welfare in the long term [34]. As part of this systematic review [34], over 80% of relevant
research papers report beneficial effects of extended cow–calf contact on social behaviour,
such as increased social interaction, and 75% report reduced abnormal oral behaviours in
calves, both during and after the suckling period [34]. In addition, 71% of papers report
reduced stress and/or fear responses in calves experiencing prolonged contact with the
dam. Thus, there are multiple positive welfare benefits to keeping cows and calves together
(for at least 6 weeks to avoid acute distress), compared to removing calves within the
first day.

In light of this review of the evidence and the farmer feedback, the requirements
for ‘welfare +’ in the opportunity for pleasure by maintenance of the cow-calf bond were
changed to separation within the first 24 h of birth, whilst emphasising the need for calves
to be kept in stable groups. The requirement for keeping dams and calves together for two
weeks in level ‘welfare ++’ (added following the focus group consultation) was changed to
6 weeks to reflect the evidence base. This illustrates the iterative process of the development
of a positive welfare framework, through collaboration between stakeholders, as well as
incorporating evidence from new studies and literature reviews as they become available.

For level ‘welfare +++’, which prescribes keeping the calf with its dam until natural
weaning, cost and time became the overriding hinderance. Farmers who were part of the
on-farm pilot did see the benefit of keeping calves with mothers until naturally weaned,
but stated this is completely impractical and uneconomic within the current conventional
system. Dairy farmers have come up against most criticism by animal welfare advocates
for separating calves from cows, and 15% of UK consumers reported wanting calves to stay
with cows for longer in a recent survey [32]. Consumer confidence in dairy has been found
to decline having visited a University farm mostly because of cow-calf separation [38].
Furthermore, a study in Germany identified that a 1/3rd of consumers following a vegan
diet may be open to forms of animal agriculture guaranteeing animal welfare standards
going beyond current practices [39].

4.5. Agreement between Scientists and Farmers

It is encouraging that only one farmer reported that opportunities for positive welfare
was a new idea to them. Given that the concept of positive welfare in farm animals only
began to receive academic attention relatively recently [40], it is interesting to find that it
is not a new concept to dairy farmers. Farmers in the focus group consultation defined a
good life for dairy cows in terms of opportunities that all related to the same opportunities
developed within the scientific literature [14]. A group of self-selecting dairy farmers and
welfare scientists broadly agree on what positive welfare means in practice for dairy cattle.
There were only two exceptions to this. Farmers did not freely include keeping cows and
calves together when defining positive welfare before this opportunity was introduced
to them.

There was a new suggestion from farmers that had not been considered by the research
team while drafting the framework using the literature. Robotic milking gives cows the
opportunity to choose their own milking interval, and this can also enhance comfort by
minimising time standing on hard surfaces in the collecting yard and milking parlour,
and maximise the cow’s time to express natural behaviours [41]. This opportunity was
consequently added to the framework, and is another example of how collaboration with
farmers to interpret concepts of welfare can integrate emerging practice.

4.6. Support for Farmer-Led Innovation

The on-farm pilot demonstrated that farmers would be willing to make changes
necessary to provide some opportunities for their animals with government funding.
However, not all opportunities were valued by all farmers. In order for positive welfare
opportunities to be delivered in practice, payments alone will not encourage all farmers.
Particularly around more controversial or aspirational system changes, understanding the
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value of change, as well as experiencing the management changes required to facilitate
substantive shifts in management is required. Further participatory engagement between
the research and farming community is required to employ research and innovation that
bridges practical unknown steps and husbandry gaps. The proposed framework is in its
infancy and requires a dynamic process of development and refinement as the quality of
life literature advances and practical measures for quantifying positive welfare outcomes
emerge. Participatory approaches should be central to this process. Using communities of
practice to bring farmers together to facilitate discussion, learning and knowledge exchange
can support continued innovation across the sector [29,42].

4.7. True Cost Accounting

One farmer highlighted that making changes is not only dependent on government
payments, but also on public perception and value of milk: if consumers paid more for milk,
farmers could afford to make investments to improve opportunities for positive welfare.
This calls not only for consumer education on dairy cow welfare, but also for policies to
price food in a way that reflects its true production costs, including externalities, known as
‘true cost accounting’ [43].

4.8. A Mechanism for Recognition and Reward

The authors would like to acknowledge that the intention of this framework is not that
every dairy farm will ultimately be able to achieve every welfare level for every positive
welfare opportunity. The purpose is that the framework reflects attainable and aspirational
positive welfare opportunities for the spectrum of dairy farmers and systems in operation.
Our goal is that there is something for everyone within the framework and that where
positive welfare is provided, there is a mechanism for recognition and reward. For example,
farmers who are already able to manage their cattle in straw yards, which provides cows
with the positive comfort opportunity of choice to lie in any orientation and location on a
deep bedded soft and dry surface [44], without compromising cow health.

4.9. Future Research Opportunities

In focusing on positive rather than negative aspects of welfare, the proposed good
life framework is not a holistic assessment of animal welfare. Further work is needed to
evaluate the construct validity of this framework by exploring the relationships between
scores and other measures of welfare, such as intended behavioural outcomes, such as
play, as well as negative welfare outcomes. Previous research with laying hens found
that additional provision of positive welfare opportunities was positively associated with
behavioural outcomes, but had no impact on negative welfare outcomes [9].

The total sample size of farmers in the focus groups (n = 10) was small. Therefore,
caution must be taken in generalising results to the wider dairy farming community.
Although there were only one or two farmers representing each type of system, the dairy
farmers who participated represent the full cross section of systems in the UK.

4.10. Participatory Policy Development

Dairy farmers self-selected to participate in the focus groups, therefore it is likely
that bias is inherent through the participants’ willingness to engage in positive welfare
discussions. As such, it should be recognized that the views of this engaged group may
differ to those who did not come forward to participate. The views expressed by the focus
group are not necessarily representative of the UK dairy farmer population as a whole.
However, this work demonstrates the potential for policy to be co-created with farmer
focus groups, increasing ownership, relevance and palatability of the end result [29]. We
therefore advocate that research scientists, industry and policy makers to use participatory
approaches in future policy development [31].



Animals 2022, 12, 2540 18 of 26

5. Conclusions

This study has demonstrated that welfare scientists can utilize farmer focus groups
to collaboratively develop a positive welfare framework for dairy cattle. Furthermore,
the on-farm pilot phase indicates that dairy farmers appear to be providing additional
resources beyond that required by either legislation or certification requirements for which
they are currently not receiving recognition or reward for in the market place. Furthermore,
all dairy farmers surveyed value some of the positive welfare opportunities presented and
stated that they would be willing to implement changes on their farms to achieve these
opportunities for dairy cows, as part of a payments by results scheme. Animal welfare
is a public good and we are now at a unique opportunity to adapt to consumer/societal
demands and progress world leading standards which incorporate existing and emerging
positive welfare opportunities to deliver a good life for dairy cattle.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ani12192540/s1, Table S1: Development of positive welfare opportunities using scientific
evidence, farmer expertise and veterinary assessment. Table S2: Policy development process (Adapted
from [29]). References [45–212] are cited in the supplementary materials.
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72. Stěhulová, I.; Lidfors, L.; Špinka, M. Response of Dairy Cows and Calves to Early Separation: Effect of Calf Age and Visual and

Auditory Contact after Separation. Appl. Anim. Behav. Sci. 2008, 110, 144–165. [CrossRef]
73. Weary, D.M.; Chua, B. Effects of Early Separation on the Dairy Cow and Calf: 1. Separation at 6 h, 1 Day and 4 Days after Birth.

Appl. Anim. Behav. Sci. 2000, 69, 177–188. [CrossRef]
74. Budzynska, M.; Weary, D.M. Weaning Distress in Dairy Calves: Effects of Alternative Weaning Procedures. Appl. Anim. Behav. Sci.

2008, 112, 33–39. [CrossRef]
75. De Paula Vieira, A.; von Keyserlingk, M.A.G.; Weary, D.M. Effects of Pair versus Single Housing on Performance and Behavior of

Dairy Calves before and after Weaning from Milk. J. Dairy Sci. 2010, 93, 3079–3085. [CrossRef]
76. Loberg, J.M.; Hernandez, C.E.; Thierfelder, T.; Jensen, M.B.; Berg, C.; Lidfors, L. Weaning and Separation in Two Steps—A Way to

Decrease Stress in Dairy Calves Suckled by Foster Cows. Appl. Anim. Behav. Sci. 2008, 111, 222–234. [CrossRef]
77. Haley, D.B.; Bailey, D.W.; Stookey, J.M. The Effects of Weaning Beef Calves in Two Stages on Their Behavior and Growth Rate. J.

Anim. Sci. 2005, 83, 2205–2214. [CrossRef]
78. Haley, D.B. The Behavioural Response of Cattle (Bos Taurus) to Artificial Weaning in Two Stages. Ph.D. Thesis, University of

Saskatchewan, Large Animal Clinical Sciences, Saskatoon, SK, Canada, 2006.
79. Wagner, K.; Barth, K.; Palme, R.; Futschik, A.; Waiblinger, S. Integration into the Dairy Cow Herd: Long-Term Effects of Mother

Contact during the First Twelve Weeks of Life. Appl. Anim. Behav. Sci. 2012, 141, 117–129. [CrossRef]
80. Wagner, K.; Barth, K.; Hillmann, E.; Palme, R.; Futschik, A.; Waiblinger, S. Mother Rearing of Dairy Calves: Reactions to Isolation

and to Confrontation with an Unfamiliar Conspecific in a New Environment. Appl. Anim. Behav. Sci. 2013, 147, 43–54. [CrossRef]
81. Khan, M.A.; Weary, D.M.; von Keyserlingk, M.A.G. Invited Review: Effects of Milk Ration on Solid Feed Intake, Weaning, and

Performance in Dairy Heifers. J. Dairy Sci. 2011, 94, 1071–1081. [CrossRef]
82. Flower, F.C.; Weary, D.M. The Effects of Early Separation on the Dairy Cow and Calf. Anim. Welf. 2003, 12, 339–348. [CrossRef]
83. Flower, F.C.; Weary, D.M. Effects of Early Separation on the Dairy Cow and Calf: 2. Separation at 1 Day and 2 Weeks after Birth.

Appl. Anim. Behav. Sci. 2001, 70, 275–284. [CrossRef]
84. Veissier, I.; Caré, S.; Pomiès, D. Suckling, Weaning, and the Development of Oral Behaviours in Dairy Calves. Appl. Anim. Behav.

Sci. 2013, 147, 11–18. [CrossRef]
85. Weary, D.M.; Jasper, J.; Hötzel, M.J. Understanding Weaning Distress. Appl. Anim. Behav. Sci. 2008, 110, 24–41. [CrossRef]
86. Lupoli, B.; Johansson, B.; Uvnäs-Moberg, K.; Svennersten-Sjaunja, K. Effect of Suckling on the Release of Oxytocin, Prolactin,

Cortisol, Gastrin, Cholecystokinin, Somatostatin and Insulin in Dairy Cows and Their Calves. J. Dairy Res. 2001, 68, 175–187.
[CrossRef]

87. Winslow, J.T.; Hearn, E.F.; Ferguson, J.; Young, L.J.; Matzuk, M.M.; Insel, T.R. Infant Vocalization, Adult Aggression, and Fear
Behavior of an Oxytocin Null Mutant Mouse. Horm. Behav. 2000, 37, 145–155. [CrossRef] [PubMed]

88. Moritz, D.; Wang, C.; Nelson, G.; Lin, H.; Smith, A.M.; Howe, B.; Heer, J. Formalizing Visualization Design Knowledge as
Constraints: Actionable and Extensible Models in Draco. IEEE Trans. Vis. Comput. Graph. 2019, 25, 438–448. [CrossRef] [PubMed]

89. Yoshikawa, M.; Tani, F.; Ashucaga, T.; Yoshimura, T.; Chiba, H. Purification and Characterization of an Opioid Antagonist from a
Peptic Digest of Bovine κ-Casein. Agric. Biol. Chem. 1986, 50, 2951–2954. [CrossRef]

90. De Passillé, A.M.B.; Christopherson, R.; Rushen, J. Nonnutritive Sucking by the Calf and Postprandial Secretion of Insulin, CCK,
and Gastrin. Physiol. Behav. 1993, 54, 1069–1073. [CrossRef]

91. Daros, R.R.; Costa, J.H.C.; von Keyserlingk, M.A.G.; Hötzel, M.J.; Weary, D.M. Separation from the Dam Causes Negative
Judgement Bias in Dairy Calves. PLoS ONE 2014, 9, e98429. [CrossRef] [PubMed]

92. Costa, J.H.C.; Daros, R.R.; von Keyserlingk, M.A.G.; Weary, D.M. Complex Social Housing Reduces Food Neophobia in Dairy
Calves. J. Dairy Sci. 2014, 97, 7804–7810. [CrossRef]

93. Meagher, R.K.; Daros, R.R.; Costa, J.H.C.; von Keyserlingk, M.A.G.; Hötzel, M.J.; Weary, D.M. Effects of Degree and Timing of
Social Housing on Reversal Learning and Response to Novel Objects in Dairy Calves. PLoS ONE 2015, 10, e0132828. [CrossRef]

94. Latham, N.R.; Mason, G.J. Maternal Deprivation and the Development of Stereotypic Behaviour. Appl. Anim. Behav. Sci. 2008,
110, 84–108. [CrossRef]

95. Gaillard, C.; Meagher, R.K.; von Keyserlingk, M.A.G.; Weary, D.M. Social Housing Improves Dairy Calves’ Performance in Two
Cognitive Tests. PLoS ONE 2014, 9, e90205. [CrossRef]

96. Duve, L.R.; Jensen, M.B. Social Behavior of Young Dairy Calves Housed with Limited or Full Social Contact with a Peer1. J. Dairy
Sci. 2012, 95, 5936–5945. [CrossRef]

97. Kälber, T.; Barth, K. Practical Implications of Suckling Systems for Dairy Calves in Organic Production Systems—A Review.
Landbauforsch. Volkenrode 2014, 64, 45–58. [CrossRef]

http://doi.org/10.1016/j.applanim.2007.12.001
http://doi.org/10.1016/j.yhbeh.2007.03.015
http://doi.org/10.1016/0168-1591(96)01053-2
http://doi.org/10.1016/0168-1591(95)00581-C
http://doi.org/10.1016/j.applanim.2007.03.028
http://doi.org/10.1016/S0168-1591(00)00128-3
http://doi.org/10.1016/j.applanim.2007.08.004
http://doi.org/10.3168/jds.2009-2516
http://doi.org/10.1016/j.applanim.2007.06.011
http://doi.org/10.2527/2005.8392205x
http://doi.org/10.1016/j.applanim.2012.08.011
http://doi.org/10.1016/j.applanim.2013.04.010
http://doi.org/10.3168/jds.2010-3733
http://doi.org/10.1016/S0168-1591(00)00164-7
http://doi.org/10.1016/S0168-1591(00)00164-7
http://doi.org/10.1016/j.applanim.2013.05.002
http://doi.org/10.1016/j.applanim.2007.03.025
http://doi.org/10.1017/S0022029901004721
http://doi.org/10.1006/hbeh.1999.1566
http://www.ncbi.nlm.nih.gov/pubmed/10753584
http://doi.org/10.1109/TVCG.2018.2865240
http://www.ncbi.nlm.nih.gov/pubmed/30137004
http://doi.org/10.1271/bbb1961.50.2951
http://doi.org/10.1016/0031-9384(93)90326-B
http://doi.org/10.1371/journal.pone.0098429
http://www.ncbi.nlm.nih.gov/pubmed/24848635
http://doi.org/10.3168/jds.2014-8392
http://doi.org/10.1371/journal.pone.0132828
http://doi.org/10.1016/j.applanim.2007.03.026
http://doi.org/10.1371/journal.pone.0090205
http://doi.org/10.3168/jds.2012-5428
http://doi.org/10.3220/LBF-2014-45-58


Animals 2022, 12, 2540 22 of 26

98. Wagenaar, J.P.T.M.; Langhout, J. Practical Implications of Increasing ‘Natural Living’ through Suckling Systems in Organic Dairy
Calf Rearing. NJAS-Wagening J. Life Sci. 2007, 54, 375–386. [CrossRef]

99. De Passillé, A.M. Sucking Motivation and Related Problems in Calves. Appl. Anim. Behav. Sci. 2001, 72, 175–187. [CrossRef]
100. Le Neindre, P. Influence of Cattle Rearing Conditions and Breed on Social Relationships of Mother and Young. Appl. Anim. Behav.

Sci. 1989, 23, 117–127. [CrossRef]
101. Phillips, C.J.C. The Effects of Forage Provision and Group Size on the Behavior of Calves. J. Dairy Sci. 2004, 87, 1380–1388.

[CrossRef]
102. Napolitano, F.; Annicchiarico, G.; Caroprese, M.; De Rosa, G.; Taibi, L.; Sevi, A. Lambs Prevented from Suckling Their Mothers

Display Behavioral, Immune and Endocrine Disturbances. Physiol. Behav. 2003, 78, 81–89. [CrossRef]
103. Thomas, T.J.; Weary, D.M.; Appleby, M.C. Newborn and 5-Week-Old Calves Vocalize in Response to Milk Deprivation. Appl.

Anim. Behav. Sci. 2001, 74, 165–173. [CrossRef]
104. Jasper, J.; Budzynska, M.; Weary, D. Weaning Distress in Dairy Calves: Acute Behavioural Responses by Limit-Fed Calves. Appl.

Anim. Behav. Sci. 2008, 110, 136–143. [CrossRef]
105. McCall, C.A.; Potter, G.D.; Kreider, J.L. Locomotor, Vocal and Other Behavioral Responses to Varying Methods of Weaning Foals.

Appl. Anim. Behav. Sci. 1985, 14, 27–35. [CrossRef]
106. Main, R.G.; Dritz, S.S.; Tokach, M.D.; Goodband, R.D.; Nelssen, J.L. Increasing Weaning Age Improves Pig Performance in a

Multisite Production System1. J. Anim. Sci. 2004, 82, 1499–1507. [CrossRef]
107. Grøndahl, A.M.; Skancke, E.M.; Mejdell, C.M.; Jansen, J.H. Growth Rate, Health and Welfare in a Dairy Herd with Natural

Suckling until 6–8 Weeks of Age: A Case Report. Acta Vet. Scand. 2007, 49, 16. [CrossRef]
108. Roth, B.A.; Barth, K.; Gygax, L.; Hillmann, E. Influence of Artificial vs. Mother-Bonded Rearing on Sucking Behaviour, Health

and Weight Gain in Calves. Appl. Anim. Behav. Sci. 2009, 119, 143–150. [CrossRef]
109. Fröberg, S.; Lidfors, L.; Svennersten-Sjaunja, K.; Olsson, I. Performance of Free Suckling Dairy Calves in an Automatic Milking

System and Their Behaviour at Weaning. Acta Agric. Scand. Sect.-Anim. Sci. 2011, 61, 145–156. [CrossRef]
110. Johnsen, J.F.; Ellingsen, K.; Grøndahl, A.M.; Bøe, K.E.; Lidfors, L.; Mejdell, C.M. The Effect of Physical Contact between Dairy

Cows and Calves during Separation on Their Post-Separation Behavioural Response. Appl. Anim. Behav. Sci. 2015, 166, 11–19.
[CrossRef]

111. Junqueira, F.S.; Madalena, F.E.; Reis, G.L. Production and Economic Comparison of Milking F1 Holstein×Gir Cows with and
without the Stimulus of the Calf. Livest. Prod. Sci. 2005, 97, 241–252. [CrossRef]

112. Kaskous, S.H.; Weiss, D.; Massri, Y.; Al-Daker, A.-M.B.; Nouh, A.-D.; Bruckmaier, R.M. Oxytocin Release and Lactation
Performance in Syrian Shami Cattle Milked with and without Suckling. J. Dairy Res. 2006, 73, 28–32. [CrossRef] [PubMed]

113. De Passillé, A.M.; Marnet, P.-G.; Lapierre, H.; Rushen, J. Effects of Twice-Daily Nursing on Milk Ejection and Milk Yield During
Nursing and Milking in Dairy Cows. J. Dairy Sci. 2008, 91, 1416–1422. [CrossRef]

114. Mendoza, A.; Cavestany, D.; Roig, G.; Ariztia, J.; Pereira, C.; La Manna, A.; Contreras, D.A.; Galina, C.S. Effect of Restricted
Suckling on Milk Yield, Composition and Flow, Udder Health, and Postpartum Anoestrus in Grazing Holstein Cows. Livest. Sci.
2010, 127, 60–66. [CrossRef]

115. Tournadre, H.; Veissier, I.; Martin, B.; Garel, J.P. Influence of cow-calf contact before milking and mother-young relationship on
yield and composition of milk in Salers cows. In 15èmes Recontres Autour Rech. Sur Rumin. Paris 3 4 Déc. 2008; Institut National de
la Recherche Agronomique (INRA): Paris, France, 2008; pp. 159–162.

116. Zipp, K.A.; Barth, K.; Knierim, U. Milchleistung, Milchfluss und Milchinhaltsstoffe von Kühen Mit und Ohne Kalbkontakt in Abhängigkeit
von Verschiedenen Stimulationsverfahren Beim Melken; Rheinische Friedrich-Wilhelms-Universität: Bonn, Germany, 2013.

117. Barth, K.; Rademacher, C.; Georg, H. Melken und Kälber Säugen—Geht Das? Institut für ökologischen Landbau: Westerau,
Germany, 2007.

118. Barth, K.; Roth, B.; Hillmann, E. Muttergebundene Kälberaufzucht—Eine Alternative im Ökologischen Landbau? In Ressort-
forschung für den Ökologischen Landbau 2008; Rahmann, G., Ed.; Johann Heinrich von Thünen-Institut—Bundesforschungsinstitut
für Ländliche Räume, Wald und Fischerei (vTI): Braunschweig, German, 2009; pp. 11–20, ISBN 978-3-86576-051-7.

119. Krohn, C.C. Effects of Different Suckling Systems on Milk Production, Udder Health, Reproduction, Calf Growth and Some
Behavioural Aspects in High Producing Dairy Cows—A Review. Appl. Anim. Behav. Sci. 2001, 72, 271–280. [CrossRef]

120. Cozma, A.; Martin, B.; Guiadeur, M.; Pradel, P.; Tixier, E.; Ferlay, A. Influence of Calf Presence during Milking on Yield,
Composition, Fatty Acid Profile and Lipolytic System of Milk in Prim’Holstein and Salers Cow Breeds. Dairy Sci. Technol. 2013,
93, 99–113. [CrossRef]

121. Metz, J. Productivity Aspects of Keeping Dairy Cow and Calf Together in the Post-Partum Period. Livest. Prod. Sci. 1987, 16,
385–394. [CrossRef]
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