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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 devel-
oped using a participatory approach where farmer’s recommendations were integrated into a sci-
entific 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 scientific literature, and trialled a participatory ap-
proach 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 remu-
nerated (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 qual-
ity of lives for farm animals.

Keywords: dairy cattle; animal welfare; positive welfare; quality of life; animal welfare assessment;
animal welfare policy

Animals 2021, 11, x. https://doi.org/10.3390/xxxxx

www.mdpi.com/journal/animals

17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
44
45



Animals 2021, 11, x FOR PEER REVIEW 2 of 33

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 prod-
ucts. 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 com-
munity to advance the investigation of positive welfare [7] and a decade since the aspira-
tion 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 pol-
icy [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]. How-
ever, 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 atti-
tudes and perspectives of positive welfare [13,14].

Several approaches for recognising positive welfare have been proposed by the sci-
entific community; for example: grading resources which provide opportunities for posi-
tive 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. 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 re-
search 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 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
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uptake of research outcomes. It also gives farmers an opportunity to showcase best prac- 99
tice and be in the driving seat of research. Therefore, use of a facilitation process in farmer 100
focus groups was hypothesized to engage farmers with the concept of the research and 101
embed their ideas and practices within the positive welfare framework, which would be 102
taken forward to trial on a representative sample of UK dairy farms. 103
The aim of this study was five-fold: 1) to develop a framework for providing positive 104
welfare opportunities for dairy cows, basing resource provisions on a review of the scien- 105
tific literature; 2) to trial a novel participatory approach to consulting farmers on the pos- 106
itive welfare framework; 3) to refine the framework based on farmers recommendations; 107
4) to investigate farmers attitudes towards positive welfare and use of the framework; and 108
5) to pilot the positive welfare framework as an on-farm assessment tool, and seek farmer 109
feedback on its value and potential uses, as well as any barriers to and potential incentives 110
for farmers providing positive welfare opportunities for dairy cows. 111
112
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2. Materials and Methods 113

This paper presents the development of a positive welfare framework for dairy cattle 114
(Table S1) using the policy develop process and outcomes represented in four steps: liter- 115
ature review, farmer consultation development; farmer consultation; and engagement 116

with veterinary practitioners to pilot positive welfare framework (see Table S2). 117
118
1. Literature review 119

At the beginning of this study, a literature review was carried out to develop the 120
evidence-base and good life resources for each opportunity proposed in the framework. 121
In addition, each potential good life opportunity of comfort, pleasure, interest, confidence 122
and a healthy life was evaluated with regards to its validity and reliability in increasing 123
cow welfare, and the feasibility of providing the necessary resources required to fulfill 124

each opportunity was assessed (see Table S1). 125
126
2. Developing a collaborative participatory approach 127

A team workshop including all research institutes collaborating on this project (Royal 128
Agricultural University, University of Bristol and Scotland's Rural College) was held in 129
May 2016 to adapt and apply an existing participatory approach for the purpose of con- 130
sulting with dairy farmers on the positive welfare framework [29]. The authors set the 131
intention to use a series of in-depth focus group meetings with two core groups in the 132
surrounding dairy producing areas of each research institute (South West and South East 133
of England, and Scotland). The size of the focus group (2-10 farmers) was agreed to facil- 134
itate a variety of views emerging from the group while ensuring discussion and group 135
exercises were feasible, and each farmer had an opportunity to contribute fully. Questions 136
and exercises to capture the views and practices of farmers and facilitate discussion were 137
drafted by the team, and finalised by the first author who was responsible for facilitating 138
the series of focus group meetings. The policy process steps to develop a positive welfare 139

framework in practice are outlined in Table S2. 140
141
3. Recruitment of dairy farmers 142

The main focus group of dairy farmers was recruited in September 2016 via the lead- 143
ing industry consultant delivering discussion group meetings throughout the South West 144
and East of England. An email was sent out to existing meeting members outlining the 145
aims of the project and requesting participation. Eight farmers volunteered to participate: 146
four women and four men managing one small rare breed herd, one free range dairy 147
(guaranteed 180 days access to pasture), two organic (on average 215 days at pasture), two 148
traditional systems (access to pasture during the summer grazing season and housed dur- 149
ing the winter), two restrictive grazing systems (access to pasture 2-4 hours a day from 150
spring through to late autumn ) and one continuously housed (no access to pasture) herd 151

across Somerset and Gloucestershire. 152
153
4. Dairy farmer focus group 154

The main focus group participated in three in-depth meetings (2-3 hours) between 155
November 2016 and February 2017, to develop the framework. Participants were guaran- 156
teed anonymity and agreed to be audio recorded (using a Dictaphone) at each meeting. A 157
further two dairy farmers in the Scottish Borders were consulted in September 2017 dur- 158
ing one meeting where the recommendations of the main focus group were shared and 159

they were invited to provide additional input. 160
161
4.1 Meeting one — positive welfare definitions, values and motivations 162

Following a general introduction, farmers took part in two exercises in turn, submit- 163
ting written ideas in relation to the following questions for subsequent discussion, consol- 164
idation and write up by the facilitator (see Table S1): 165
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J What is the value of positive welfare? What are the benefits of a good life for 166

your dairy cows? 167
o How do you define positive welfare? What is a good life for your cows? 168

169

4.2 Meetings two and three — developing the positive welfare framework 170

Between meetings one and two, the facilitator collated the farmers’ ideas alongside 171
the previously drafted framework (see Table S1). At meetings two and three, the group’s 172
ideas, practices and aspirations for positive welfare assessment gathered during meeting 173
one were presented back to the group alongside the relevant opportunity in the frame- 174
work. The facilitator then led a discussion to hone down and embed the farmer’s ideas 175
one by one, into the relevant opportunity, until the content and levels of criteria was 176
broadly agreed by the group. This involved an iterative discussion around the value of 177
each opportunity as well as the perceived practicality, acceptability, uptake by other dairy 178
farmers, and the costs and benefits of opportunities which opposed existing conventional 179
practices. Where the group deemed it necessary, the criteria for achieving an entry level 180
(Welfare +) was adapted to make it as accessible as possible, while ensuring there was a 181
distinct step up from the existing baseline legislation and welfare codes. To thisend, ina 182
few cases, the group recommended making the entry level harder than originally stated 183
in the preliminarily scientific draft. After agreeing the content for each positive welfare 184

opportunity, the facilitator finally asked the group to discuss the following question: 185
. What would incentivise you, other farmers and the sector to deliver positive 186
welfare? 187
188

4.3 Meeting four with Scottish dairy farmers 189

A 4t meeting was arranged by Scotland's Rural College (SRUC) with Scottish dairy 190
farmers to present and discuss the input gained from the focus group. The framework was 191
sent to the participants in advance. The meeting was facilitated by members of the re- 192
search team (JS + MH) and was recorded and transcribed verbatim. Any amends and ideas 193
in terms of value and use of the framework from this group were then integrated into the =~ 194

working draft and results. 195
196
On-farm pilots 197

XLVets (https://www.xlvets.co.uk/), a community of independent veterinary prac- 198
tices, partnered with the research team to carry out this final stage of the project. All par- 199
ticipating veterinary practices contributed their time free of charge due to the practice 200
valuing engagement in, and advancement of, on farm welfare standards. A member of the 201
research team (DM) conducted a training session with participating vets on the Royal Ag- 202
ricultural University’s (RAU) farm, to demonstrate how to assess dairy farms against the 203
positive welfare framework. Veterinary practices nominated dairy farmer clients as par- 204
ticipants for the research, and were sent participant information sheets explaining the re- 205
search by the vet collecting the on farm data. Farmers who volunteered to participate in =~ 206
the study signed a consent form, and were informed that they could withdraw from the 207
research at any time. The study methodology was reviewed and approved by the RAU 208
Ethics Research Committee (Approval number 2019.0004). 209

210

Thirty-four farmers were recruited to the study. Farms were visited by a vet froma 211
participating veterinary practice between March and August 2019. Each visit lasted ap- 212
proximately 1 hour. Half of this time was allocated for the farm assessment conducted by = 213
the vet using the positive welfare framework. This entailed the vet using the framework 214
to record the presence or absence of each resource requirement for each welfare level (wel- 215
fare +, welfare ++, welfare +++) for each positive welfare opportunity. The other half of the 216
visit was allocated for a farmer interview, conducted by the vet using a questionnaire that 217
asked about the farmer’s views on the framework; these were: 218
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J Which good life opportunity(s) or resource(s) they valued, and those they 219

didn’t consider valuable 220
. How the framework should/could be used 221
222

The following questions were asked pertaining to four of the good life opportunities 223
in the framework: comfort by physical environment, interest by pasture choices, pleasure 224
by play and positive social interactions, and pleasure by maintenance of the cow-calf 225
bond. These four opportunities were chosen because during the initial consultation with 226
farmers through focus groups, these opportunities were either the most valued (comfort 227
by physical environment and pleasure by play and positive social interactions) or the 228
cause of most debate due to the differentiation they posed between dairy systems (interest 229
by pasture choices and pleasure by maintenance of the cow-calf bond). Questions asked 230

about these four opportunities were: 231
J If these opportunities for positive welfare were not being achieved on their 232
farm, the reasons why 233
o The estimated monetary cost of achieving these opportunities for positive wel- 234

fare on their farm 235
o Minimum annual government payments they would accept to implement 236
changes required to achieve these opportunities for positive welfare on their farm 237
o How likely they would be to provide these opportunities for positive welfare 238

if given government funding to cover the full costs of implementing changes required 239
240

The following descriptive data about the farms were also collected via the question- 241
naire: 242
o Farm location; 243

. Herd size; 244

o Calving interval; 245

. Milk sold; 246

. Days grazed; 247

. System type (conventional, organic, pasture fed); 248

. Farm assurance status. 249

The questionnaire was a mixture of open questions, multiple choice questions and 250
rating scales. A copy of the questionnaire can be obtained from the corresponding author. 251
252

Data analysis 253

The audio recordings from the farmer focus groups were transcribed verbatim. The 254
transcripts and written exercises were analysed using NVivo 11 to draw out themes asso- 255
ciated with the farmer’s values, definitions and practices of positive welfare. The focus 256
group participants’ motivations to take part are summarised using quotes, and their value 257
of positive welfare are consolidated using a word cloud created via NVivo 11. Changesto 258
the content or levels of criteria for each positive welfare opportunity are summarised, in 259
order to demonstrate the outcomes of the consultation process (Table S1). Descriptive data 260
and qualitative responses to the questionnaire are given for the on-farm piloting of the 261
framework by XLVets. For each positive welfare opportunity, the percentage of farmers 262
achieving at least one resource requirement was calculated for each welfare level (welfare 263
+, welfare ++, welfare +++), expressed as a percentage of the maximum possible achieve- 264
ment of meeting all resource requirements for all welfare levels in that positive welfare 265
opportunity. This equation is given below: 266
% farmers achieving at least one resource requirement for the given welfare level in the given — 267
positive welfare opportunity = Sum of farmers achieving any resource requirement in the given 268
welfare level / (total number of farmers x total number of resource requirements in the given posi- 269
tive welfare opportunity) 270
271
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3. Results 272
273
3.1 Thematic analysis of focus groups 274

The major themes which emerged from the focus groups are presented. Dairy 275
farmer’s motivations to engage in developing positive welfare policy, as well as their val- 276
ues of positive dairy welfare is summarised and supported using indicative quotes. Dairy 277
farmer’s definitions and practices were integrated into the positive welfare framework 278
(see Table S1). Finally, themes on how to incentivise other farmers to engage in the posi- 279

tive welfare framework is presented and consolidated using indicative quotes. 280
281

3.2 Motivation to engage in positive welfare policy development 282

All dairy farmers reported three main drivers for taking part in the focus groups: 283
Their attitude towards providing positive welfare for their livestock; 284

“It’s mainly my husband and me who does all the work and we have always been 285
interested in positive welfare and taking that extra time and detail with our cows.” 286
To have a say in the future; 287

“I feel you can’t complain about standards being imposed if you don’t take the chance 288

to have an input.” 289
A desire to fulfil public perception; 290

“We milk 200 cross breeds and we’ve also joined Neil Derwent’s free-range dairying 291
brand. I think the public perception is that cows do graze and they’d be surprised to hear 292

that some cows don’t graze. I'm interested in that.” 293
One further motivation was highlighted by a member of the focus group: 294
“I'have a particular responsibility within our supply chain for managing and improv- 295

ing animal health and welfare.” 296

297
3.3 Farmers values of positive dairy cattle welfare 298

Understanding farmers’ values and farmers taking ownership over policy develop- 299
ment is pertinent if that policy is going to reflect what is happening on the ground and is 300
to be adopted more widely. Values reflect what people think is important to them and are 301
a rationale for why actions are taken. The values of positive welfare reported by the dairy 302
farmers in focus group meeting one is illustrated in Figure 1 as a visual representation of 303
the number of times they were articulated by farmers. The bigger the word, the more times 304

it was voiced by farmers in the group. These values are expanded upon below. 305
306

10ngev1ty 307

ehaviour 308

profltablhty

310

productivity

312

naturalyrr::':men :
1d e
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316

perceptmn
quality

320
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Figure 1 Word cloud representing farmer focus group values of positive welfare 322
323

324
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3.3.1 Value one: Farmer pride and wellbeing 325

One of the most expressly reported values and motivation for delivering positive an- 326
imal welfare was the farmers’ pride and wellbeing. The main drivers that were reported 327
to be behind this value were empathy, their sense of responsibility to rear happy, healthy 328
animals which have more positive than negative welfare experiences, and the feeling of 329
wanting to protect their cows. Farmers valued animals being in a positive state of welfare 330
because it is inextricably linked to their own wellbeing;: 331

“I was so upset about those cows because someone had upset them. Do you know it 332
affected me for the rest of the day? There is something about being protective of your 333
cows. That relationship between you and your cows, that when they have a negative ex- 334

perience, you have a negative experience.” 335
“I think the cows know. I think they sense a lot of what we feel. When they are 336
stressed you are stressed. And I think we can stress them by being stressed ourselves.” 337
338

Related to the farmer’s wellbeing, their farm staff morale and job satisfaction was 339
deemed an important driver for providing positive welfare: 340

“Staff morale is key. Staff don’t like it if you have a non-content cow, and if something 341
happens to a cow it really knocks them. It’s just easier and more satisfying if it never hap- 342

pens in the first place. Happy and healthy animals are easier to manage.” 343
344
3.3.2 Value two: Quality of life for dairy cattle 345

All dairy farmers during the focus group meetings reported and agreed on the im- 346
portance of positive welfare for the cow’s own quality of life. The main reported drivers 347
were wanting happy cows, the perception that happier cows live a longer life; that it is 348
inherently good for a cow to be able to express her natural behaviour, and that valuing 349
and delivering positive welfare assures that cattle are comfortable. In one farmer’s words 350
summarising the group’s ideas: 351

“You value positive welfare for the cows themselves very highly, in terms of health, 352
happiness, comfort and behaviour but also the fact that happy cows live longer. It's good 353

for cows’ quality of life.” 354
355
3.3.3 Value three: Health and productivity of dairy cattle 356

All dairy farmers in the focus group reported valuing positive welfare for the cow’s 357
own health and productivity (see figure 1). The main drivers behind this were: less illness 358
in contented cows, improved quality and quantity of milk, better immunity, improved 359
productivity and improved overall performance. Two farmers summed this up in their 360

own words: 361
“Positive welfare means better immunity and less illness in contented cows. Positive 362
welfare means better quality and quantity of milk.” 363

“As much as we appear to love our cows we are all business people. We are milking 364
cows to earn a living and if the cows aren’t healthy they are not productive, and we don’t 365

earn a living, so we won’t be doing it for very long.” 366
367
3.3.4 Value four: Consumer perception and market premium 368

Finally, the focus group suggested that positive welfare was highly valuable as a 369
marketing and communication tool to improve consumer perception, demand and return 370

for higher welfare products. For example: 371
“You've got basic productivity and then you’ve got the value of that product and 372

what the consumer will pay for it and positive welfare feeds into that.” 373
“Positive welfare is really important for customers, consumers and the public per- 374
ception of dairying.” 375

“I think the other thing we haven’t put in there is costs, because you know negative 376
welfare experiences cost more. There may also be a cost implication for positive welfare. 377
There is a positive cost where you might get more for your milk.” 378
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379

3.4 Defining positive welfare 380

All suggestions given by the farmer focus group on how to define positive welfare 381
under each of the positive welfare opportunities are given in Table S1. In summary, when 382
farmers were asked how they define a good life for cows, they came up with resources 383
and opportunities that all related to the same opportunities that were highlighted by re- 384
viewing the scientific literature, with two exceptions as follows. Firstly, farmers did not 385
include keeping dairy cows and calves together in their unprompted suggestions for de- 386
fining positive dairy cattle welfare. Secondly, farmers suggested the additional oppor- 387
tunity of providing cows with comfort by the opportunity for milking choices, which had 388

not been included following the literature review. 389
390
3.5 Collaborative development of the positive welfare framework 391

During meeting 2 and 3, the focus group reviewed the previously drafted positive 392
welfare framework (Table S1) and proposed amendments that are described in detail for 393
each opportunity in the supplementary table (Table S1). There were also several generic 394
changes proposed to make the framework more ‘user-friendly’ by streamlining and sim- 395
plifying the original draft based on the feedback from the group. Therefore, the wording 3%

for law and code were removed, along with the scientific references. 397
398
3.6 Incentivising engagement in positive dairy welfare 399

The farmer focus groups suggested that incentivising engagement of other farmers 400
with the positive welfare framework would depend on costing out the benefits of deliv- 401
ering each of the positive welfare opportunities and communicating this to farmers and 402
policy makers. This would add value to the farmers, and provide evidence to policy mak- 403
ers of the value of paying farmers to employ the more expensive opportunities as public =~ 404
goods: 405

“Costing it out financially is the way we need to go - costing out the cost benefits of 406
animal welfare. It's really policy makers you have to convince with this because they are 407

the ones to decide how the taxes are used.” 408
A consultation with consumers in the market place to establish which positive wel- 409
fare opportunities were valued by society was also recommended: 410
“The positive publicity of welfare and public perception is key. We need to consult 411
the public on what matters to them.” 412

This could feed into a market or government incentive scheme which could support 413
farmers to transition towards the most highly valued opportunities that require substan- 414
tial investment and/or a substantial change in mind-set. 415

The main incentives highlighted by farmers were to stay ahead of the game with re- 416
gards to animal welfare and use an evidence-base like this framework in order to make 417

valid animal welfare claims to their customers. 418
“Evidence base is absolutely. It is fundamental. Just to defend yourself in the future 419

if you are going to make claims.” 420
421

3.7 On-farm piloting of the positive welfare framework 422

423

3.7.1 Farm Descriptive Data 424

For the piloting of the positive welfare framework by XLVets, there were missing 425
descriptive data for five of the 34 farms (15%) in the study. Descriptive figures are ex- 426
pressed as percentages of the 29 farms for which data were available. 427

Most farms (n = 20, 69%) were in the South West of England: five in Somerset, four 428
in Devon, four in Dorset, four in Gloucestershire and three in Wiltshire. Outside the South 429
West, four farms (14%) were in Derbyshire, two (7%) in Oxfordshire, two in Worcester- 430
shire, and one (3%) in Nottinghamshire. The majority of farms (n =23, 79%) were conven- 431
tional, four (14%) were organic, and four described themselves as Pasture-Fed (grazing- 432
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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 Arlagarden, 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 re-
quires 100% of the cows’ diet to be grass/forage for Pasture-Fed systems.

Herd size ranged from 80 to 2,100 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 4,300 — 12,000 litres (median = 9000 litres); one farmer gave this fig-
ure 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 x 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 wel-

fare opportunity.
Positive Welfare Opportunity Percentage Percentage Percentage Total
Welfare + Welfare ++ Welfare +++
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
L 41 33 0 74
minimising harms
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,
43 35 0 78
including familiar routines an/processes
Confidence by positive learning, resilience and social
. . 21 40 5 66
experiences within the herd
Interest by a positively enriched environment 28 7 0 34
Interest by pasture choices 23 18 16 57

433
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440
441
442
443
444
445
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447
448
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Interest by food choices 20 18 0 38
Healthy Life by the stockperson’s knowledge of
72 10 0 82

individual cows’ habits and preferences
Healthy life by effective management of day to da

y e by 8 y " 34 5 83
health and welfare
Healthy Life by positive genetic selection for long-term

yLEe by p 8 5 31 2 21 76

health and welfare

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
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Interest by pasture choices

Comfort by choice of physical environment: loose housing/covered yards

Interest by food choices

Interest

Pleasure

14

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 question-
naire (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 mul-
tiple choice in the questionnaire.

Table 4. Reasons reported by farmers for not achieving each welfare level for each positive welfare opportunity.
Positive Capital Running  Time Contractual =~ Unaware No Other
welfare investment costs constraints  of benefit  welfare

opportunity benefit
Comfort by
physical 9/12 3/12 712
. 0 0 0 0
environment, (75%) (25%) (58%)
welfare +
Comfort by
physical 4/15 10/15 7/15 1/15 1/15 2/15 11/14
environment, (27%) (67%) (47%) (7%) (7%) (13%) (79%)
welfare ++
Comfort by
physical 9/14 3/14 . . . 2/14 5/14
environment, (64%) (21%) (14%) (36%)
welfare +++
Interest by
pasture 2/5 2/5 1/5 5/5

. 0 0 1/5 (20%)

choices, (40%) (40%) (20%) (100%)
welfare +
Interest by

pasture 2/6 1/6 1/6 6/6

. 2/6 (33%) 0 2/6 (33%)
choices, (33%) (17%) (17%) (100%)

welfare ++
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Interest by
pasture
choices,

welfare +++

Pleasure by
play and
positive social 0
interactions,

welfare +

Pleasure by
play and

o . 2/5
positive social
interactions, (40%)

welfare ++

Pleasure by
play and

. . 2/5
positive social
interactions, (40%)

welfare +++

Pleasure
maintenance 2/20
cow-calf bond (10%)

+

Pleasure
maintenance 2/10
cow-calf bond (10%)

++

Pleasure
maintenance 3/7
cow-calf bond (43%)

+++

1/7

(14%)

1/5 (20%)

1/5 (20%)

2/20 (10%)

2/10 (10%)

3/7 (43%)

1/7
(14%)

3/20
(15%)

3/10
(30%)

2/7
(29%)

1/5

(20%)

1/10

(10%)

2/7

(29%)

1/7
17 (7%) 0
(7%)
1/1 (100%) 0 0
0 0 0
1/5
0 0
(20%)
8/20
0 0
(40%)
0aowy 0
7 (60%)
0 2/7(29%) 0

6/7
(86%)

1/1
(100%)

3/5
(60%)

3/5
(60%)

17/20
(85%)

5/10
(50%)

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. 495

496

Other reasons given

Comfort by
physical
environment,

welfare +

Comfort by
physical
environment,

welfare ++

Comfort by
physical
environment,

welfare +++

Interest by
pasture choices,

welfare +

Interest by
pasture choices,

welfare ++

Interest by
pasture choices,

welfare +++

Pleasure by
play and
positive social
interactions,

welfare +

Pleasure by
play and
positive social
interactions,

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.

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.

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.

Issue with ease of access; issue with management due to robotic milking system; not profitable.

Production concern; practicality of providing shade; weather, ground condition and grass availability

concerns; high yielders better managed inside.

Increased poaching around trees and hedges; decreased cleanliness and increased flies, increased

infection risk; impractical and uneconomic; not best for health, welfare or production.

Disease risk

Insufficient space; unrealistic for herd size.
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Pleasure by
play and
positive social
interactions,

welfare +++

Pleasure
maintenance
cow-calf bond
Welfare +

Pleasure
maintenance
cow-calf bond

Welfare ++

Pleasure
maintenance
cow-calf bond

Welfare +++

Insufficient space; impractical.

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.

Impractical; uneconomic; increased labour needed; negative welfare for cow and calf; increased

disease risk; do not agree with opportunity.

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 7 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 7. Likelihood reported by farmers of achieving positive welfare opportunities given government funding.

If the full cost and time was compensated by the government, how likely would you be

to deliver the next resource tier?

. L Somewhat .
Very likely Quite likely . Not likely
unlikely
Comfort by physical
. 3/9 (33%) 1/9 (11%) 2/9 (22%) 3/9 (33%)
environment, welfare +
Comfort by physical
3/11 (27%) 0 3/11 (27%) 5/11 (45%)

environment, welfare ++
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498
499
500
501
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504
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Comfort by physical
environment, welfare
+++

Interest by pasture

choices, welfare +

Interest by pasture

choices, welfare ++

Interest by pasture

choices, welfare +++

Pleasure by play and
positive social

interactions, welfare +

Pleasure by play and
positive social

interactions, welfare ++

Pleasure by play and
positive social

interactions, welfare +++

Pleasure maintenance

cow-calf bond Welfare +

Pleasure maintenance
cow-calf bond Welfare

++

Pleasure maintenance
cow-calf bond Welfare

+++

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

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

0 0 0 4/4 (100%)
0 1/5 (20%) 1/5 (20%) 3/5 (60%)

0 0 1/1 (100%) 0

3/4 (75%) 0 0 1/4 (25%)
3/4 (75%) 0 0 1/4 (25%)
1/16 (6%) 1/16 (6%) 2/16 (13%) 12/16 (75%)
0 0 2/9 (22%) 7/9 (78%)
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 frame-
work used for one farm. Of the 26 dairy farmers for which data are available, 32% recom-
mended the framework to justify national and global marketing claims of UK higher ani-
mal 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 ap-
peared 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
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508
509
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511
512
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515
516
517
518
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520
521
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for their animals whilst enabling payment for farmers that go beyond this; in addition one 522
farmer believed that such a scheme could enable grants for buildings and infrastructure 523
required to increase positive welfare opportunities. Another supported this suggestionby 524
arguing that providing resources for positive welfare would affect profitability, therefore 525
such provisions would need to have monetary value through payments from a govern- 526
ment scheme. However two farmers reported that they were wary of government sanc- 527
tions and involvement. 528

One farmer argued against mandatory introduction of the framework in any form 529
because this would deny farmers the opportunity to develop their own markets for posi- 530
tive welfare products. Conversely, one farmer who was against all suggested uses of the 531
framework argued that before any more standards are introduced, their benefits to farm- 532
ers including contribution towards profitability need to be demonstrated; this farmer did 533
not feel there was a value to the assurance scheme she/he was already audited to. A fur- 534
ther concern about the use of the framework voiced by one farmer was that it would be 535
very difficult to ‘police’” positive welfare provisions across a whole year. 536

4. Discussion 537

The primary purpose of this study was to trial a novel participatory approach to de- 538
veloping positive welfare policy in collaboration with farmers. All farmers recruited ac- 539
tively engaged in the process from start to finish and dedicated up to a day of their time 540
to do so free of charge. At the end of the three initial meetings, a framework was agreed 541
for an on farm trial and the farmers involved were willing to commit more time by hosting 542
meetings to carry out the trialing process. We suggest this level of engagement and out- 543
come provides support for developing a co-design approach to animal welfare policy de- 544
velopment going forward. 545

With regards to positive welfare, this study provides evidence that these farmers 546
place value here and are motivated to deliver this, because they recognise having healthy 547
and happy cows is intrinsically valuable and motivating in itself, enabling pride, improv- 548
ing their own wellbeing, as well as receiving business benefits through improved produc- 549
tivity, and being able to market positive welfare to consumers. 550

Communicating pride is crucial at a time when the dairy industry is coming under 551
increasing scrutiny for welfare-negative practices that are perceived to be out of step with ~ 552
changing societal expectations. Public awareness and demand for higher dairy cattle wel- 553
fare products is increasing [1], and although consumers are willing to pay for increasingly = 554
higher welfare, they cannot satisfy their preferences for these products currently because 555
of a lack of information [30]. A standardised and evidence-based means of assessing and 556
communicating the positive welfare opportunities farmers are delivering for dairy cattle 557
(and other farm species) is greatly needed [14] . This framework provides an evidence- 558
based mechanism, described by farmers as “fundamental” - to defend themselves in 559
claims they make, and any made against them. 560

During the on-farm piloting phase conducted by their vets, it was shown that 34% of 561
farms achieved a Welfare +, 22% of farms achieved a Welfare ++, and 4% of farms achieved 562
a Welfare +++. This suggests that a considerable proportion of farmers in this study may 563
be going above and beyond legislation and codes of recommendations for dairy cattle 564
welfare. This is an initially promising result, in view of the applicability of such a frame- 565
work as a national benchmark for higher animal welfare. Far fewer farmers provided any 566
resources required to achieve the highest level of welfare (‘welfare +++'). Together these 567
results indicate that this framework is attainable at the lower end and aspirational at the 568
upper end, providing scope for a continuous improvement mechanism for positive wel- 569
fare opportunities within the UK dairy herd, either for example within existing farm as- 570
surance schemes, and as part of a government led grants and payments by results scheme 571
for animal welfare enhancements that are valued by the public and not delivered suffi- 572
ciently by the market [31]. However further research and data collection is needed ata 573
national level to demonstrate to what extent this is reflective of the UK dairy herd as a 574
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whole. In addition, further work is needed to train assessors and standardise the assess- 575
ment protocol and enable valid comparisons to be made. 576

The positive welfare opportunity valued by the highest proportion of farmers during 577
the on-farm piloting phase was ‘comfort’ (46%), with an additional two (8%) specifying 578
physical comfort and a further two specifying thermal comfort. This was followed by 579
‘healthy life’ (42%), and then interest by pasture choices (31%). However, over a quarter 580
of the farmers (27%) said that they valued all of the good life opportunities. Overall, this 581
indicates a relatively positive attitude to the concept amongst farmers who were part of 582
the wider pilot phase, especially with respect to comfort, health, and pasture access. Sig- 583
nificantly, these results mirror findings from a recent survey which reported that the top 584
three welfare attributes that concerned 2,054 UK dairy consumers were: access to grazing, 585
health and welfare, and cow comfort [32]. 586

One of the most valuable opportunities by farmers is not attainable without major 587
infrastructure changes. In the UK, the majority of cows are kept in cubicles, and above 588
level “welfare +' for comfort by physical environment specifies straw yards. Farmers re- 589
ported favouring cubicles compared to straw yards in reducing the risk of mastitis, pre- 590
sumably through improved udder hygiene. There is scientific evidence to support this:a 591
review revealed that the use of cubicles was associated with lower somatic cell counts in 592
dairy cows [33]. However, the husbandry practices with the most consistent associations 593
with mastitis were related to milking procedures, rather than housing or bedding [33]. 594
Nonetheless, cow hygiene in loose housing remains a legitimate concern, as labour and 595
bedding costs required to maintain cleanliness may be increased in this system. However, 5%
these barriers are not apparently insurmountable, as farmers reported they would be ‘very = 597
likely” to achieve the opportunity for comfort if remunerated by the government for the 598
cost of implementing straw yard systems (see table 7). This demonstrates a willingness by =~ 599
these farmers to change major infrastructure where government and society perceive this 600
as a public good. 601

Not all positive welfare opportunities were equally valued by farmers, both within 602
the focus groups and the on farm pilot. For example, during the development phase, farm- 603
ers in the focus group agreed with the value and inclusion of the aspirational positive 604
welfare opportunity for pleasure, by maintaining the cow-calf bond. However, when it 605
came to on farm piloting, some of these farmers questioned the value and merit of includ- 606
ing an opportunity which goes above and beyond the current management strategies of 607
conventional dairy farms in the UK. Over half the farmers during the on farm pilot phase 608
(for which data were available) reported not to value this opportunity. This divergence 609
between the focus group and pilot farmers may be explained by different attitudes and 610
perceptions, as well as levels of engagement in the development process. For example, the 611
focus group volunteered to take part, and despite not practicing it themselves, felt that 612
farmers who were achieving this opportunity should be recognised and rewarded due to 613
both the significant benefit to dairy cow and calf welfare, and value to consumers and the 614
public. Furthermore, the focus group had the opportunity to discuss the frameworks phi- 615
losophy over a series of meetings: “something for everyone, not everything for everyone.” 616

In contrast, after being scored on the framework by their vet, farmers during the pilot 617
phase had 30 minutes to be introduced to the concept of positive welfare. In addition, it 618
may not have been made clear that this framework is being proposed as a voluntary rather 619
than a sanctioning mechanism. Nonetheless, these farmers reported concern that keeping 620
calves with their dams will reduce their welfare by increasing the risk of injury and dis- 621
ease, and increasing distress at eventual separation. Farmers perceived that distress to 622
both calf and dam is reduced by immediate removal, for which there is scientific support. 623
A recent review comparing separation at 6-24 hours of age with separation at 4-14 days of 624
age concluded that almost immediate separation (within the first day of life) is less dis- 625
tressing to both dam and calf than separating after the first few days to two of weeks of 626
life [34]. However, a study comparing separation at 25 days with 45 days of age [34] found 627
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increased indicators of distress in both cows and calves following earlier separation. Sev- 628
eral studies have shown that total suckling duration per day decreases with age [35] as 629
calves become less nutritionally dependent on the dam. In addition, behavioural observa- 630
tions demonstrated greater social independence at the older age, suggesting the earliest 631
age to begin separation to avoid acute distress is 6-7 weeks [36]. 632

The perception of farmers during the on farm pilot phase that near-immediate sepa- 633
ration of calves from dams reduces the risk of injury and disease for both calf and cow is 634
not supported by scientific evidence: “the scientific peer-reviewed literature on cow and 635
calf health provides no consistent evidence in support of early separation” and therefore 636
“does not support a recommendation of early dairy cow-calf separation on the basis of 637
calf or cow health” [37]. The authors found that studies on calf immunity, mortality, 638
scours and pneumonia did not find that early separation confers health or survival bene- 639
fits, or controls Johne’s disease, and that suckling is protective against mastitis, indicating 640
a health benefit to keeping calves with dams. 641

Furthermore, prolonged cow—calf contact beyond the first day of life benefited calf 642
welfare in the long term [34]. Over 80% of relevant papers report beneficial effects of ex- 643
tended cow—calf contact on social behaviour, such as increased social interaction, and 75% 644
report reduced abnormal oral behaviours in calves, both during and after the suckling 645
period [34]. In addition, 71% of papers report reduced stress and/or fear responses in 646
calves experiencing prolonged contact with the dam. Thus, there are multiple positive 647
welfare benefits to keeping cows and calves together (for at least 6 weeks to avoid acute 648
distress), compared to removing calves within the first day. 649

In light of this review of the evidence and the farmer feedback, the requirements for 650
‘welfare + in the opportunity for pleasure by maintenance of the cow-calf bond were 651
changed to separation within the first 24 hours of birth, whilst emphasising the need for 652
calves to be kept in stable groups. The requirement for keeping dams and calves together 653
for two weeks in level ‘welfare ++ (added following the focus group consultation) was 654
changed to 6 weeks to reflect the evidence base. This illustrates the iterative process of the 655
development of a positive welfare framework, through collaboration between stakehold- 656
ers, as well as incorporating evidence from new studies and literature reviews as they 657
become available. 658

For level ‘welfare +++, which prescribes keeping the calf with its dam until natural 659
weaning, cost and time became the overriding hinderance. Farmers who were part of the 660
on farm pilot did see the benefit of keeping calves with mothers until naturally weaned, 661
but stated this is completely impractical and uneconomic within the current conventional 662
system. Dairy farmers have come up against most criticism by animal welfare advocates 663
for separating calves from cows, and 15% of UK consumers reported wanting calves to 664
stay with cows for longer in a recent survey [32]. Consumer confidence in dairy has been 665
found to decline having visited a University farm mostly because of cow-calf separation 666
[38] Furthermore, a study in Germany identified that a 1/3* of consumers following a 667
vegan diet may be open to forms of animal agriculture guaranteeing animal welfare stand- 668
ards going beyond current practices [39]. 669

It is encouraging that only one farmer reported that opportunities for positive wel- 670
fare was a new idea to them. Given that the concept of positive welfare in farm animals 671
only began to receive academic attention relatively recently [40], it is interesting to find 672
that it is not a new concept to dairy farmers. Farmers in the focus group consultation de- 673
fined a good life for dairy cows in terms of opportunities that all related to the same op- 674
portunities developed within the scientific literature [14] . A group of self-selecting dairy 675
farmers and welfare scientists broadly agree on what positive welfare means in practice 676
for dairy cattle. There were only two exceptions to this. Farmers did not freely include 677
keeping cows and calves together when defining positive welfare before this opportunity 678
was introduced to them. 679

There was a new suggestion from farmers that had not been considered by the re- 680
search team while drafting the framework using the literature. Robotic milking gives cows 681
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the opportunity to choose their own milking interval, and this can also enhance comfort 682
by minimising time standing on hard surfaces in the collecting yard and milking parlour, 683
and maximise the cow’s time to express natural behaviours [41]. This opportunity was 684
consequently added to the framework, and is another example of how collaboration with 685
farmers to interpret concepts of welfare can integrate emerging practice. 686
The on farm pilot demonstrated that farmers would be willing to make changes nec- 687
essary to provide some opportunities for their animals with government funding. How- 688
ever, not all opportunities were valued by all farmers. In order for positive welfare oppor- 689
tunities to be delivered in practice, payments alone will not encourage all farmers. Partic- 690
ularly around more controversial or aspirational system changes, understanding the 691
value of change, as well as experiencing the management changes required to facilitate 692
substantive shifts in management is required. Further participatory engagement between 693
the research and farming community is required to employ research and innovation that 694
bridges practical unknown steps and husbandry gaps. Using communities of practice to 695
bring farmers together to facilitate discussion, learning and knowledge exchange can sup- 69
port innovation across the sector [29,42]. 697
One farmer highlighted that making changes is not only dependent on government 698
payments, but also on public perception and value of milk: if consumers paid more for 699
milk, farmers could afford to make investments to improve opportunities for positive wel- 700
fare. This calls not only for consumer education on dairy cow welfare, but also for policies 701
to price food in a way that reflects its true production costs, including externalities, known 702
as “true cost accounting’ [43]. 703
The authors would like to acknowledge that the intention of this framework is not 704

that every dairy farm will ultimately be able to achieve every welfare level for every pos- 705
itive welfare opportunity. The purpose is that the framework reflects attainable and aspi- 706
rational positive welfare opportunities for the spectrum of dairy farmers and systems in 707
operation. Our goal is that there is something for everyone within the framework and that 708
where positive welfare is provided, there is a mechanism for recognition and reward. For =~ 709
example farmers who are already able to manage their cattle in straw yards, which pro- 710
vides cows with the positive comfort opportunity of choice to lie in any orientation and 711
location on a deep bedded soft and dry surface [44], without compromising cow health. 712
The total sample size of farmers in the focus groups (n =10) was small. Therefore, 713
caution must be taken in generalising results to the wider dairy farming community. Alt- 714
hough there were only one or two farmers representing each type of system, the dairy 715
farmers who participated represent the full cross section of systems in the UK. 716
Dairy farmers self-selected to participate in the focus groups, therefore it is likely that 717

bias is inherent through the participants” willingness to engage in positive welfare discus- 718
sions. As such, it should be recognized that the views of this engaged group may differto 719
those who did not come forward to participate. The views expressed by the focus group 720
are not necessarily representative of the UK dairy farmer population as a whole. However, 721
this work demonstrates the potential for policy to be co-created with farmer focus groups, = 722
increasing ownership, relevance and palatability of the end result [29]. We therefore sup- 723
port research scientists, industry and policy makers to use participatory approaches in 724

future policy development [31]. 725
726
5. Conclusions 727

This study has demonstrated that welfare scientists can utilize farmer focus groups 728
to collaboratively develop a positive welfare framework for dairy cattle. Furthermore, the 729
on farm pilot phase indicates that dairy farmers appear to be providing additional re- 730
sources beyond that required by either legislation or certification requirements for which 731
they are currently not receiving recognition or reward for in the market place. Further- 732
more, all dairy farmers surveyed value some of the positive welfare opportunities pre- 733
sented and stated that they would be willing to implement changes on their farms to 734
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achieve these opportunities for dairy cows, as part of a payments by results scheme. Ani-
mal welfare is a public good and we are now at a unique opportunity to adapt to con-
sumer/societal demands and progress world leading standards which incorporate exist-
ing and emerging positive welfare opportunities to deliver a good life for dairy cattle.

Supplementary Materials: The following are available online at www.mdpi.com/xxx/s1, Table S1:
Development of positive welfare opportunities using scientific evidence, farmer expertise and vet-
erinary assessment. Table S2: Policy development process (Adapted from [29]).
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