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This Deliverable is a report on the case-specific
insights into European stakeholder’s needs for
data tools to utilise data regarding animal
health and welfare management. It provides
insights into potential data tools that meet
stakeholders’ needs within the scope of the DE-
CIDE project.

Objectives of the Deliverable

The objective of this deliverable is to identify
important features of data tools that facilitate
decision-making and health and welfare man-
agement targeting species-specific stakehold-
ers (i.e., farmers, veterinarians, other decision
makers). This can be used to provide guidance
for future data tools being developed or im-
proved by addressing different stakeholder
groups’ needs for health and welfare manage-
ment regarding specific animal species (i.e.,
cattle, pig, poultry, salmon).

Activities

To achieve the objective of this deliverable, a
variety of activities were carried out in close
collaboration with DECIDE partners. Qualita-
tive work (i.e., semi-structured interviews) and
guantitative work (i.e., online surveys) were
conducted to investigate stakeholders’ needs
for data-driven decision-support tools. Key
stakeholders were recruited in various Euro-
pean countries targeting different animal spe-
cies. The results were analysed, discussed and
summarised together with project partners in
regular meetings. Dissemination workshops
were held for all DECIDE project partners to dis-
cuss about the report findings and implications
for the development of data tools. Two scien-
tific papers have been accepted. Two work-
shops were organised for the DECIDE project: 1)
a workshop for the cattle group during the
General Assembly meeting held in Copenhagen
to explore stakeholders’ needs and percep-
tions of technology, 2) a workshop focused on

stakeholder judgment and decision making and
data tool design in collaboration with WP3.

Outcome

This deliverable gives an overview of species-
specific finding about:

e Stakeholders’ needs regarding data
tools for animal health and welfare
management.

e Feasibility of potential data tools to be
developed and used by stakeholders.

e Challenges in the development, imple-
mentation and evaluation of data
tools.

Next steps

e Conduct case-specific evaluation stud-
ies of prototypes in pilot implementa-
tions in close collaborations with WP3.

e Evaluate how message framing and un-
certainty impact stakeholders’ percep-
tions and decision-making.

e Explore new opportunities of generat-
ing insights for DECIDE despite chal-
lenges in recruiting stakeholders.
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1 Introduction and objectives

1.1 Introduction

Data-driven strategies hold the potential to enhance the decision-making practices of stakeholders regarding
animal health and welfare management (Sawant & Shah, 2013). The literature review in prior deliverable
D5.1 (Status quo regarding psychological and social preconditions of the use of data tools) reveals that vari-
ous data and technologies have been employed on farms to manage production and collect the information
in relation to animal health (Goller et al., 2021; Hennessy et al., 2016; Mkenda et al., 2021; Schulz et al., 2022;
Soon & Baines, 2012; Zhou et al., 2022). However, the terms “data divide” and “technology divide” are prev-
alent among stakeholders in all four species, which describe a gap between the generation and utilisation of
data with the application of technologies (Doidge et al., 2023b; Hennessy et al., 2016; Marshall et al., 2022).
Previous studies have investigated various factors affecting stakeholders’ adoption of technologies for animal
production, including sociodemographic (Dhraief et al., 2019), farm characteristics (Dhraief et al., 2019), the
investment cost of technology (Kaler & Ruston, 2019), technical skills (Eastwood et al., 2019; Schulz et al.,
2022), and the perceived user-friendliness of technologies (Doidge et al., 2023b). Moreover, stakeholder en-
gagement studies within WP5 have shown that, in some cases, there currently is a gap between the data that
is needed to inform stakeholders about health and welfare of the animals and the data availability (e.g., data
collected too infrequent or delay in the data delivery). For example, developing a data tool that relies on a
stable internet access might not work for an off-the-grid farm or a data tool that updates environmental data
monthly might not meet on-farm requirements, as decisions must be taken on a timely basis. Given that
multiple tools are developed in the DECIDE project (see deliverable D3.1 Requirement analysis for a compre-
hensive list), more social science insights are needed to consider stakeholder needs.

To improve the efficiency and effectiveness of using data for animal health and welfare management, raw
data need to be transformed into useful information in a format that adapts to stakeholders’ information
processing capacity (Ackoff, 1967; Benjelloun et al., 2023; Hoch & Schkade, 1996; Marshall et al., 2022). Ex-
ploring and understanding stakeholders’ needs for the data tool will provide inputs for tool developers and
facilitates the evaluation of data tools in the pilot implementations in collaboration with WP3. Therefore, this
deliverable focuses on stakeholders' perceptions and needs regarding the use of technologies for the man-
agement of animal health and welfare. It draws from insights from prior studies, which have been reviewed
and discussed with DECIDE partners through a series of workshops and meetings.

1.2 Objectives of the deliverable

In comparison to the prior deliverable D5.1 (Status quo regarding psychological and social preconditions of
the use of data tools), this report delves further into stakeholders’ needs for and derives more specific impli-
cations for the data tools currently under development within DECIDE. The deliverable addresses the follow-
ing challenges:

e How do stakeholders view the current technologies for data generation, data collection, data analysis
and interpretation?

e What do stakeholders need regarding the technologies to utilise data for animal health and welfare
management?

e Which kind of functions regarding data tools can facilitate stakeholders’ management of animal
health and welfare and support their decision-making?

e Inwhat way do design choices in data tools support and have wanted and unwanted effects on stake-
holders' judgment and decision making?
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There are 13 studies exploring stakeholders’ needs for data utilisation and technologies regarding health
management of four animal species: cattle, pig, poultry and salmon. These studies are planned and carried
out using either qualitative methods, such as focus group discussions, individual interviews, and qualitative
surveys, or quantitative methods, such as online surveys and experiments. An overview of the involved stud-
ies can be found in Table 1. Some of these studies were already included and discussed in deliverable D5.1
(Status quo regarding psychological and social preconditions of the use of data tools).

Table 1. Lists of species case studies within WP5 in collaboration with DECIDE partners.

Species Stakeholder Country | Study Objective

method

Cattle Beef and dairy farmers UK Focus To explore why data and technolo-

groups gies are, and are not, being used on
cattle farms.
Dairy farmers SE Focus To understand the social, cultural,
groups and ethical implications of data and
technology use on farms.
Beef and dairy farmers BE, FR, Focus To understand farmers’ experiences,
IE, NL, groups values, and perceptions of data use,
NO, SE, technology use, and disease manage-
UK ment to identify their needs.
Veterinarians IE, UK Qualitative To understand cattle veterinarians’
survey experiences, values, and perceptions
of data use, technology use, and dis-
ease management to identify their
needs.

Pig Veterinarians (in-house, independ- | IE, ES, NL | Focus To explore veterinarians’ perceptions
ent and those who work on feed- groups and needs for the data tool in pig
ing, genetics, technology and econ- health and welfare management.
omy)

Pig farmers, producers, and inte- IE, ES, NL | Quantitative | To explore the status quo of data uti-

grators survey lisation with the application of data
tools in pig health and welfare man-
agement; to assess the perceived
usefulness of two mock data tool
dashboards for managing infectious
respiratory and gastrointestinal dis-
eases in pigs.

Farmers SE Focus To understand the social, cultural,

groups and ethical implications of data and

technology use on farms.

Poultry Veterinarians, Farmers PL, NL, Quantitative | To explore the status quo of data uti-

IE, UK online sur- lisation and application of data tools
vey in poultry health and welfare man-
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Health decision makers in the PL Focus To investigate the requirements and
Polish broiler industry (farmers, groups and | capacities of stakeholders in terms of
veterinarians, integrators, veteri- interviews data utilisation and data tools for
nary authorities, diagnostic labora- health management and production
tories and other animal health and management.
welfare managers)
General public, veterinary students | CH Online ex- To investigate the impact of design

periment elements in footpad lesion dashboard

on judgment and decision making.

Salmon Site managers (technical managers, | NO, UK Focus To explore the current state of data
health managers), health experts (GB-SCT), | groups and utilisation and application of data
(veterinarians, biologist), inspec- IE interviews tools in management of salmon
tors health and welfare; to understand

stakeholder’ needs for data tools;
and to evaluate an existing protype
for salmon health management.

General public UK Online ex- To test consumers' views of salmon
periment farming and challenges; to explore
the decisional context and societal

pressure for stakeholders in salmon

farming
General public, veterinary students | UK Online ex- To investigate the impact of design
periment elements in salmon mortality dash-
board on judgment and decision
making

2 Potential of data tools for stakeholders in cattle farming

For the cattle case, a Living Lab approach is being taken (Stahlbrést & Holst, 2012). This deliverable describes
the results of the exploratory phase of the concept stage of the Living Lab, in which users’ needs were inves-
tigated prior to the development of any tools. Farmers and veterinarians are identified as key users of data
tools on farms. Therefore, we conducted focus groups with dairy and beef farmers and a qualitative survey
with cattle veterinarians. In total, 18 focus groups were conducted with 80 dairy farmers in Belgium, Ireland,
the Netherlands, Norway, Sweden, and the UK and 10 focus groups were also conducted with beef farmers
in France, Ireland, and the UK. The qualitative survey collected responses from 36 veterinarians in the UK and
24 in Ireland.

2.1 Focus group discussion with cattle farmers (UK and Sweden)

The following section include results from the farmer focus groups conducted in the UK and Sweden (UoN,
IfA, SVA). Data has also been collected in Belgium (UGent), France (INRAE, IDELE), Ireland (AHI), the Nether-
lands (GD, UU), and Norway (NVI), and is in the process of being analysed. The results showed that farmers
often did not make use of their data because data preparation and interpretation could generate states of
displeasure (Doidge et al., 2023b). Farmers also thought that technologies were only suitable for certain
farming systems (e.g., large dairy farms). This suggests that we need to change the meanings of using data
and technologies by (1) providing a more positive emotional experience when using our tools and (2) ensuring
different farming systems are represented in communications related to the tools.

Page 8 of 19



D E C I D E D5.2 - Case-specific reports on potential
of different data tools from WP3
Version 1.0

Farmers also suggested that they did not have the competencies to turn their data into meaningful infor-
mation and interpret their data. There were some farmers who used technologies in combination with their
observational instincts. However, some farmers mentioned that they found it difficult to use technologies
and they preferred to use their own experiential knowledge. Therefore, when we develop the data tools, we
should ensure that farmers test the prototypes at various stages so that the design can be adapted to align
with their existing technological competencies.

The presence of appropriate social structures was important for improving data use on farms. Whilst farmers
appeared open to sharing their data with their veterinarian, some farmers discussed how they did not have
access to a veterinarian who was interested in looking at their data. Similarly, some farmers mentioned how
they found discussion groups valuable because they could receive feedback on their practices, but other
farmers did not have access to discussion groups. Therefore, for successful technology adoption, we need to
provide opportunities for farmers to discuss their data and technologies.

The analyses showed how technologies and data were important in the management of farm staff. For ex-
ample, farmers could use technology to track their workers’ daily activities on the farm and help to increase
standardisation of farm tasks. Technologies facilitated communication and collaboration between farmers
and workers, which can make their shifts easier by providing consistency to routines. Thus, we need to con-
sider if and how multiple users will be using our data tools on farms.

The results also indicated that technologies and data can change the identities of farmers, workers, and their
animals (Doidge et al., 2023a). Data and technologies can also generate new norms for farmers and their
animals to follow. Emotions played a key role in the way animals were managed and technologies were used
by farmers. Overall, it is important to consider changes to identity, emotions, and norms as potential conse-
guences of adoption of the data tools that we are developing.

2.2 Needs for the cattle data tool
The following needs for the cattle data tool were uncovered:

e A positive emotional experience when using the tool.

e Aligns with farmers existing technology competencies.

e Provides opportunities for feedback and discussion of data.
e  Multiple stakeholders on the farm can use the tool.

3 Potential of data tools for stakeholders in pig farming

A total of three studies were conducted to explore pig stakeholders’ needs for the data tool (ETHZ, UoN, UU,
GD, SVA, AHI, IRTA). The first study (3.1) comprised focus group interviews targeting pig veterinarians (i.e.,
in-house, independent veterinarians and those who work on feeding, genetics, technology use and economic
assessment) in Ireland, the Netherlands, and Spain. The second study (3.2) is an online survey targeting pig
industry stakeholders (i.e., pig farmers, producers, and integrators) in Ireland, the Netherlands, and Spain,
which is still ongoing. The third study (3.3) targets pig farmers in Sweden. Design, data collection, analysis
and interpretation are conducted in close collaboration with other WPs (WP3, WP4) and the pig data leaders
and data tool developers.

3.1 Focus group discussion with pig veterinarians (Ireland, Netherlands, Spain)

Six focus group discussions were conducted with pig veterinarians, including seven Dutch participants, eight
Irish participants, and twelve Spanish participants. Most veterinarians stressed that a variety of data are be-
ing collected on pig farms, but that these data are currently not used well to manage the pig health and
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welfare. Specifically, the veterinarians delineated two types of technologies tasked with the generation, col-
lection, recording, analysis, and sharing of data.

One type of technology comprises digital tools employed on pig farms, mainly including sensors (measuring
and collecting data, e.g., feed/water consumption, environment, weight, cough, treatment, relocation), cam-
eras (e.g., recording pig behaviours), alarm system (e.g., generating alarms when detecting abnormal data
e.g., unexpected changes of mortality rates, feed and water consumption, weight, manure score, or farm
temperature) and production management system (e.g., recording the information of production and fi-
nance). However, veterinarians emphasised that these digital tools were not extensively adopted by pig
farms or companies, and there exists a “technology divide” characterised by unequal access to digital tech-
nologies (Doidge et al., 2023b; Hennessy et al., 2016). Firstly, farms with old infrastructure were generally
less prone to invest in technology compared to modern farms or integrated companies. Likewise, old farmer
might be less interested in using technology than young farmers. Secondly, lack of a perceived benefits and
farmers’ concerns about investment cost of technology may hinder them from applying digital tools. Thirdly,
the absence of an internet connection impeded the employment of digital tools on pig farms. While certain
digital tools have been implemented on pig farms, veterinarians mentioned that these technologies were not
effectively utilised for the management of pig health and welfare. For instance, it required time, labour, and
skill to maintain these digital tools and to analyse and interpret the data, which were beyond of pig farmers’
routine work.

Another type of technology encompasses the data tools utilised by the veterinarians, including data manage-
ment software or online platforms (e.g., processing, analysing, and visualising data), and communication
platforms for telemedicine (e.g., WhatsApp). Moreover, some veterinarians used online platform or mobile
device to receive alerts from farms when detecting abnormal data such as mortality or getting a reminder
for planned actions such as update of antibiogram and schedule the vaccination. In general, veterinarians
used software applications, which were not specifically designed for pig farming data, such as Excel or Power
B, for data analysis and data interpretation. Data were often utilised for benchmarking against other farms
and for identifying potential risks when abnormal data were detected. A few important limitations of these
data tools were mentioned by veterinarians, which could potentially inform the development of tools specif-
ically designed for managing and analysing pig farming data. Firstly, veterinarians often collected data from
different data sources and then transferred the data into their own software to analyse and visualise data,
which was labour-intensive and time-consuming. Some Spanish veterinarians were concerned about the lim-
itation of using these software programs such as Excel to manage and analyse data. Secondly, these data
tools did not facilitate continuously tracking and monitoring the data. Spanish veterinarians perceived the
disease visualisation system was useful as it shows the prevalence of infectious respiratory and digestive
problems by regions, but such a data tool seemed not be widely implemented. While some alarm systems
have been employed to detect abnormal data, such as particularly low or high water consumption, some
veterinarians mentioned it lacked decision-support information to address the potential health problems
connected with abnormal data.

3.2 Online survey with pig industry stakeholders (Ireland, Netherlands, Spain)

An online survey was conducted in collaboration with WP4 to investigate how pig industry stakeholders uti-
lise data and data tools for pig health and welfare management. The second part of this survey evaluated the
perceived usefulness of two mock dashboards that facilitated the management of infectious respiratory and
gastrointestinal diseases. The first mock dashboard (Figure 1) visualises pig mortality on a specific farm at
different time intervals, as well as the regional and national average in pig mortality. Pig farmers can use this
dashboard for benchmarking against other farmers or against the regional and national average level. Also,
they can use it to check pig mortality by cause of death. The second mock dashboard (Figure 2) is an early
warning dashboard that visualises cough counts per pen on a specific farm in real time. This dashboard can
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generate an alert when the count exceeds a pre-defined value. Data collection is still ongoing, but first in-
sights are reported below. The following section will present results regarding the data collected from 30
participants in Ireland, 111 participants in Spain and 11 participants (who completed the survey) in the Neth-

erlands.
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Figure 1. Mock dashboard visualising pig mortality over time for benchmarking.
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Figure 2. Mock early warning dashboard visualising cough counts per pen on a specific farm in real time.

Status quo of data collection and data tool use. The participating pig industry stakeholders reported differ-
ent levels of using data tools to collect and record data. Most data were currently recorded on paper or
manually collected and then transferred into a data management system. For example, most stakeholders (n
=73, 48%) reported that mortality data were manually collected and then were transferred into a data man-
agement system, followed by those (n = 53, 35%) who reported that mortality were recorded on paper. An-
other 13% (n = 19) of the stakeholders utilised digital tools for automated data collection and recording and
the remaining 4% (n = 7) of the stakeholders did not collect or record mortality data. Most stakeholders
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reported that they did not collect/record data about indoor air quality (e.g., ammonia level) (n = 112, 74%),
followed by humidity (n = 102, 67%), water intake (n = 67, 44%), slaughterhouse data (n = 65, 43%), clinical
signs (n = 64, 42%), outcome of therapeutic treatment (n = 59, 39%), and behaviours (n = 53, 35%). Stake-
holders expressed different beliefs about the role of technology, with n = 110 (72%) (strongly) disagreeing
that technology will replace their role in pig farming, with n =94 (62%) (strongly) disagreeing that technology
is useless for controlling disease and n = 104 (68%) (strongly) disagreeing that technology will reduce the
contact with pigs and with n = 128 (strongly) agreeing (84%) that they have confidence in using technology
to assist in their daily job for pig health management.

Mortality dashboard. Most stakeholders rated the benchmarking tools as somewhat useful (n = 65, 43%),
whereas 49 stakeholders (32%) rated it as useful. The remaining stakeholders either rated it as not useful or
were unable to determine its usefulness (n = 38, 25%). For stakeholders who perceived this dashboard was
useful or somewhat useful, a total of 93 stakeholders (82%) reported to be willing (somewhat) to upload the
mortality data for this purpose. Most participants preferred to upload the mortality data weekly (n =44, 39%),
followed by monthly (n =40, 35%), daily (n =15, 13%), quarterly (n = 10, 9%) and yearly (n = 4, 4%). According
to the open responses from 14 stakeholders, Spanish stakeholders mentioned that the dashboard lacked
contextual information to inform the benchmarking (e.g., location of other farms, type of farm system, dif-
ferentiate the cause of mortality), and they would like to see if the change in mortality rate was statistically
significant or not. Some Irish stakeholders relied more on their own judgment to manage pig health and they
are not willing to continuously upload the data. Also, they mentioned that the mock dashboard did not pro-
vide preventative measures or support to prevent the disease outbreak. One Dutch stakeholder unclosed
that the similar kind of dashboard had already been used by some veterinarians.

Early-warning tool. Most stakeholders perceived this dashboard to be somewhat useful (n = 48, 32%), and
useful (n =59, 39%), to manage infectious respiratory disease. The remaining stakeholders either rated it as
not useful or were unable to determine its usefulness (n = 45, 29%). However, some Spanish stakeholders
thought it was labour-intensive and costly to apply such a tool in a big pig farm. Some Irish stakeholders
stressed that received alarms from the dashboard for respiratory diseases might come too late for effective
treatment. Additionally, they pointed out that this dashboard could not replace manual observations of pigs
and it lacked contextual information, such as environmental parameters or pathogen infection status. One
Dutch stakeholder who owns a small farm was adept at visually observing pigs and didn't necessitate a data
tool for cough counting.

3.3 Focus group discussion with pig farmers (Sweden)

The Swedish case is following a Living Lab approach similar to the approach in the cattle group. For the ex-
plore phase of the concept stage of the Living Lab, farmers’ needs were investigated through focus groups.
The results of the Swedish pig farmer focus groups were reported in combination with the Swedish dairy
farmer groups, and therefore can be found in section 2.

3.4 Needs for the pig data tool
The following needs for the pig data tool were uncovered:

e General needs for the data tool:
o Target group: farmers and veterinarians.
o Linking of different data sources and standardisation of collection and reporting.
o User-friendly, intuitive interface.
o Aligns with farmers existing technology competencies.
o Provides opportunities for feedback and communication of the data.
e Needs regarding the functionality of data tool:
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o Remote monitoring of the farm data and slaughterhouse data for stakeholders who have
limited chances for in-person farm visits (particularly for independent veterinarians).

o Visualisation of historical data with time series e.g., weekly and/or monthly (need contextual
information such as the location of farm, mortality reason, production system).

o Visualisation of endemic disease maps including the cause of disease (particularly for Spanish
veterinarians).
Anonymous benchmarking against other farms (particularly for Irish users).
Early-warning tool for detecting infectious respiratory and digestive diseases (e.g., cough
count, environmental parameters, weight, feed and water consumption, mortality) with cus-
tomisable reference levels based on the farm-specific context (the distribution of alarm
should depend on stakeholders’ specific needs and responsibilities. E.g., farmers may check
the alarm first and then forward it to veterinarians; alarms about productive data may go to
farmers and health alarms may be forwarded to veterinarians).

o Support in interpretation and decision-making through Artificial Intelligence (Al) through
prediction of potential risk and solutions.

4 Potential of data tools for stakeholders in poultry farming

Several studies were conducted and are currently ongoing to investigate stakeholders' needs regarding poul-
try farming (ETHZ, GD, UU, SLW, AHI).

An anonymous online survey was shared with European stakeholders from the broiler industry (i.e., farm-
ers/producers, veterinarians, retailers/buyers, managers of slaughterhouses, regulators, feed producers).
The survey explored the status quo of data collection and decision making on broiler farms and the needs
and challenges of stakeholders in decision making about broiler health and welfare. Unfortunately, the re-
cruitment efforts did not lead to a satisfactory sample size that would allow for inferences and comparisons
across stakeholders. In total, n = 23 producers, n = 66 veterinarians and n = 19 other stakeholders took part
in the survey. Reasons for the low participation rate were manifold, among the most likely reasons were the
length of the questionnaire, lack of incentive for participation, and environmental factors (i.e., Avian Influ-
enza outbreak in Europe). For this reason, only limited insights could be drawn from the open response fields
at the end of the survey.

Due to the low response rate in the survey, other means of collecting data on stakeholder needs are currently
pursued. Namely, semi-structured interviews are currently planned and being conducted in Poland (health
decision makers in the broiler industry). The objective of these interviews is to investigate the requirements
and capacities of stakeholders in terms of data utilisation and data tools for health management and produc-
tion management. The data collection is currently planned and no data is available yet.

Design, data collection, analysis and interpretation of the reviews are conducted in close collaboration with
other WPs (WP1, WP3) and the poultry data leaders and data tool developers.

4.1 Online survey with stakeholders from the broiler industry in Europe

As stated above, only limited insights could be generated from the online survey due to the low response
rate. Solely, from the open response fields, some useful data on the stakeholders' needs could be extracted.
Some stakeholders explained that the data from the processors or slaughterhouses are available but are
currently not used to inform and improve decision making at the farm level. Particularly, continuous environ-
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mental data (i.e., temperature, humidity, noise, thermography) and on bird behaviour (i.e., sound and move-
ment) were seen as potentially helpful for decision making. Other stakeholders were concerned that already
there is an overreliance on technology on broiler farms and requested more observation.

4.2 Needs for the poultry data tool

The following needs for the data tool were uncovered (more insights are expected to emerge from follow-up
studies):

e General needs for the data tool:
o Current gap: transforming data into useful and usable information.
o Prevalent health challenges: respiratory and gastrointestinal diseases.
o Prevalent welfare challenge: footpad lesions.
e Needs regarding the functionality of data tool:
o Continuous data on environment (i.e., temperature, humidity, noise, thermography).
o Continuous data on bird behaviour (i.e., sound and movement).
o Continuous data and feedback from the slaughterhouse

5 Potential of data tools for stakeholders in salmon farming

Fourteen focus group discussions and three interviews were conducted to explore stakeholders’ status quo
of data utilisation and their needs for data tools regarding salmon health management (ETHZ, NVI, SRUC,
AHI). A total of 44 participants were recruited in Norway, Scotland and Ireland. Specifically, three types of
stakeholders were included: health experts (i.e., veterinarians and biologist), health inspectors (i.e., stake-
holders associated with government institutions and certification bodies), and salmon industry stakeholders
(i.e., technical managers and health managers from the salmon industry). Publications on the insights gener-
ated in these focus groups (Zhou et al., 2023a) and a public survey on various sea lice management in the UK
are under development (Zhou et al., 2023b).

5.1 Focus group discussions and interviews with salmon health and welfare stakeholders (Nor-
way, Scotland, Ireland)

Stakeholders acknowledged the important role of data in salmon health management. The subsequent sec-
tions summarise the key insights into stakeholders’ data utilisation.

(1) Timeliness of data updating is crucial to monitor salmon health. For instance, compared to in-house health
experts and industry stakeholders, independent health experts and inspectors faced a delay of at least 1
month because they did not have access to company data directly but instead rely on open-source databases
that all salmon producers in Norway and Scotland contribute to.

(2) “Reasons for mortality” data provide important information in addition to salmon mortality data. While
there are many challenges in standardising “reasons for mortality” across companies, steps have been set in
Norway and Scotland to collect and provide this data in open-source databases alongside mortality quanti-
ties, making mortality more transparent.

(3) Standardised case definitions serve as foundation for the quality of shared data. Independent health ex-
perts and health inspectors highlighted the necessity of standardised data collection and recording proce-
dures before sharing and using data among multiple parties.

(4) Within-company inefficient data access and management is time-consuming and labour intensive for
those needing it. This is perceived as barrier to the efficient utilisation of data for salmon health management.
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(5) Independent health experts and inspectors have no direct access to data held by industry. In general, they
acquired data through methods such as email, online open-source data platforms, or in-person data requests.
This was a time-consuming process that was being perceived as making their jobs more difficult.

(6) Lack of a user-friendly and intuitive tool to analyse and interpret data. Stakeholders exhibited diverse
opinions when using data tools for analysing and interpreting data. Health experts often use their own soft-
ware to manually analyse and visualise data with time series for benchmarking and identifying the potential
risk, but the majority of them perceived these tools as not being user-friendly. Some health inspectors lacked
a user-friendly tool for efficiently and effectively visualising and analysing data. While industry stakeholders
mentioned the use of data tools to visualise data for benchmarking and predicting mortality, there is cur-
rently no tool available that enables flexible data selection for specific purposes and prediction for environ-
mental parameters.

(7) Data sharing between companies or between company and other stakeholders is not an easy process.
Salmon industry stakeholders are hesitant towards sharing data although producers mentioned that relevant
data and information (e.g., salmon mortality, environmental parameters, and plan for coordinate activities)
were often shared within other salmon farms/companies or externally with neighbouring farms/companies.
Most stakeholders expressed concern about sharing data, such as mortality, publicly available. Firstly, they
mentioned that data is often considered a trade secret. Secondly, they noted that data without contextual
information could be misinterpreted by the public and misused by non-governmental organisations (NGO)
and interest groups. A constraint on sharing data from the salmon industry with governmental authorities is
the presence of legislations and regulations. Freedom of Information legislations allow the public to request
the officially recorded information.

5.2 Needs for the salmon data tool

The following needs for salmon decision support tools were among those uncovered (may not be universally
applicable to all individuals or every country):

e General needs for data tools:

o Linking of data from different sources and distributing such information through reports in a
standardised way will be essential for ensuring data consistency and accessibility (particu-
larly for health experts and health inspectors).

o User-friendliness, intuitive interface.

o Alignment with users’ preference for data searching and data analysis.

o Timely updates of data (e.g., mortality, environmental parameters, sea lice treatment).

e Needs regarding the functionality of data tool:

o Remote and continuous monitoring of farm data, particularly for independent health experts
and health inspectors).

o Visualisation of historical data with time series, which requires contextual information such
as the sea lice treatment, mortality causes (particularly for health experts and health inspec-
tors).

o Early-warning tool for detecting the potential risks when the mortality rate exceeded a pre-
defined reference level (e.g., the reference level can be customised, particularly for health
inspectors).

o Supportinreliable interpretation and decision-making through advanced data-science meth-
ods including Artificial Intelligence (Al), multiple health indicators should be considered such
as environmental parameters.
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6 General insights and conclusions

6.1 Variability in stakeholders’ needs for data tools

This deliverable encompasses the views of multiple stakeholders originating from varying professional back-
grounds and countries, manifesting diverse requirements regarding data tools for animal health and welfare
management. To facilitate the development of prototypes targeting different users, it is required that WP5
discusses the potentials of data tools with data leaders from species case-studies, DECIDE partners involved
in the tool development, and partners from other WPs. Workshops and meeting have been held by WP5 to
share the social science insights into the stakeholders’ needs for data tools with project partners, contributing
the development of prototypes fitting countries, species and stakeholders. WP5 will continue to collaborate
closely, as tools are developed, designed, evaluated and implemented.

6.2 User experience

The results of the Living Lab studies highlight the importance of the emotional responses to using technology
and data. Therefore, it is important to investigate the user experience when using the developed data tools.
Also, the potential unintended consequences of adopting data tools (e.g., unpleasant use experience, not
adaptable to farm system) should be considered. Applying a Responsible Innovation approach to tool devel-
opment (Rose and Chilvers, 2018) e.g., by including users throughout the development process and respond-
ing to their concerns, may address these issues.

6.3 Challenges of the recruitment of stakeholders

One prominent challenge of WP5 is the recruitment of participants, highlighting the difficulties in securing a
diverse and representative sample in different countries. Tackling these recruitment challenges has proven
to be a pivotal challenge for WP5, prompting the search for solutions to reach stakeholders (e.g., events,
workshops), augment participation rates (e.g., providing incentives and through collaborations with partners
outside of DECIDE) or find alternative avenues to collect data. Future studies in relation to the evaluations of
the data tools will place more emphasis on smaller scale data collection (i.e., interviews, workshops) or on
stakeholders, such as veterinary students and the public. Understanding how humans in general make deci-
sions will provide valuable insights into the development of data tools for animal health and welfare man-
agement.

7 Next steps - evaluation of case-specific data tools

7.1 Next steps

Data collection for further stakeholder engagement studies are underway for all species. Next step of WP5
will be to conduct studies evaluating how data tools, choice framing and design choices impact stakeholders’
risk perception, behaviours and decision-making for animal health and welfare management in collaboration
with WP3 and other partners for species case-studies. Articles for salmon focus groups, pig veterinarian focus
groups and pig farmer surveys will be prepared for publication in peer-reviewed journals based on the up-
coming collected data. In addition, results of pig veterinarian focus groups and pig farmer surveys will be
presented at international conferences (ESPHM & IPVS Congress 2024). The plan for forthcoming studies for
specific species is shown in the following sections.

7.2 Cattle

The next stage of the cattle Living Labs was a researcher workshop. The workshop involved the researchers
who are developing the cattle data tools and aimed to immerse them in the user needs that were generated
from the farmer focus groups and qualitative survey with vets. Following on from this, workshops will be
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conducted with stakeholders (e.g., farmers and vets) in Sweden, Ireland, and the UK to evaluate the concepts
for the data tools and explore specific requirements.

7.3 Pig

An online survey with follow-up interviews is currently designed to evaluate the usefulness and usability of
the Pig HealthCheck by current and prospective users (i.e., pig stakeholders) in Ireland, in collaboration with
AHI and WP3 (SVA). The Pig HealthCheck programme is an Animal Health Ireland (AHI)-led programme co-
funded by pig producers and Department of Agriculture Food and Marine (DAFM), seeks to enhance the
profitability and sustainability of the Irish pig industry by improving animal health and welfare. Data will be
analysed and discussed with AHI to improve the data tool for pig health and welfare management. The in-
sights generated from this survey will be used to inform future evaluation studies of other data tools. The
next stage of the Swedish pig Living Lab will focus on tool evaluation and feedback from stakeholders such
as pig farmers and veterinarians. Evaluation studies for other data tools will be planned in collaboration with
pig data tool developers within DECIDE.

7.4 Poultry

Evaluation studies for the developed data tools will be planned in collaboration with poultry data tool devel-
opers within DECIDE.

7.5 Salmon

An online experiment is planned with the public and veterinary students to investigate the impact of design
elements in a mortality dashboard on judgment and decision making. Specifically, the experiment allows to
explore how colour schemes (traffic light vs. gradient colour) for different levels of mortality (low vs. high)
impacts people's risk perception and conclusions drawn from these visualisations. A sample from the public
will be recruited, assuming similar mechanisms in judgment and decision making among humans. The sample
of veterinary students allows to test for differences based on experience and knowledge about salmon health
and welfare. Evaluation studies for other data tools will be planned in collaboration with salmon data tool
developers within DECIDE.

Page 17 of 19



D E C I D E D5.2 - Case-specific reports on potential
of different data tools from WP3
Version 1.0

8. Literature References

Ackoff, R. L. (1967). Management Misinformation Systems. Management Science, 14(4), B-147-B-156.
https://doi.org/10.1287/mnsc.14.4.b147.

Benjelloun, S., El Aissi, M. E. M., Lakhrissi, Y., & El Haj Ben Ali, S. (2023). Data Lake Architecture for Smart Fish
Farming Data-Driven Strategy. Applied System Innovation, 6(1), 8. https://doi.org/10.3390/asi6010008.

Dhraief, M. Z., Bedhiaf, S., Dhehibi, B., Oueslati-Zlaoui, M., Jebali, O., & Ben-Youssef, S. (2019). Factors
affecting innovative technologies adoption by livestock holders in arid area of Tunisia. New Medit, 18(4),
3-18. https://doi.org/10.30682/nm1904a.

Doidge, C., J. Frossling, F. C. Dorea, A. Ordell, G. Vidal, and J. Kaler. (2023a). Social and ethical implications of
data and technology use on farms: a qualitative study of Swedish dairy and pig farmers. Frontiers in
Veterinary Science, 10.

Doidge, C., Palczynski, L., Zhou, X., Bearth, A., van Schaik, G., & Kaler, J. (2023b). Exploring the data divide
through a social practice lens: A qualitative study of UK cattle farmers. Preventive Veterinary Medicine,
220, 106030. https://doi.org/10.1016/j.prevetmed.2023.106030.

Eastwood, C., Ayre, M., Nettle, R., & Dela Rue, B. (2019). Making sense in the cloud: Farm advisory services
in a smart farming future. NJAS - Wageningen Journal of Life Sciences, 90-91.
https://doi.org/10.1016/j.njas.2019.04.004.

Goller, M., Caruso, C., & Harteis, C. (2021). Digitalisation in agriculture: Knowledge and learning requirements
of German dairy farmers. International journal for research in vocational education and training, 8(2),
208-223.

Hennessy, T., Lapple, D., & Moran, B. (2016). The digital divide in farming: A problem of access or
engagement? Applied Economic Perspectives and Policy, 38(3), 474-491.
https://doi.org/10.1093/aepp/ppw015.

Hoch, S. J., & Schkade, D. A. (1996). A psychological approach to decision support systems. Management
Science, 42(1), 51-64. https://doi.org/10.1287/mnsc.42.1.51.

Kaler, J., & Ruston, A. (2019). Technology adoption on farms: Using Normalisation Process Theory to
understand sheep farmers’ attitudes and behaviours in relation to using precision technology in flock
management. Preventive Veterinary Medicine, 170, 104715.
https://doi.org/10.1016/j.prevetmed.2019.104715.

Marshall, A., Turner, K., Richards, C., Foth, M., & Dezuanni, M. (2022). Critical factors of digital AgTech
adoption on Australian farms: from digital to data divide. Information Communication and Society,
25(6), 868—886. https://doi.org/10.1080/1369118X.2022.2056712.

Mkenda, V. F., Buller, H., & Bruce, A. (2021). Exploring the willingness to adopt rapid diagnostic tests to im-
prove antimicrobial medicine use amongst Tanzanian livestock farmers. International Journal of tech-
nology management & sustainable development, 20(1), 3-19. Rose, D. C. and J. Chilvers. 2018.
Agriculture 4.0: Broadening responsible innovation in an era of smart farming. Frontiers in Sustainable
Food Systems 2:87.

Rose, D. C., & Chilvers J. 2018. Agriculture 4.0: Broadening responsible innovation in an era of smart farming.
Frontiers in Sustainable Food Systems 2:87.

Sawant, N., & Shah, H. (2013). Big Data Application Architecture. In Big Data Application Architecture Q & A.
Apress: Berkeley, CA, USA. https://doi.org/10.1007/978-1-4302-6293-0 2.

Page 18 of 19



D E C I D E D5.2 - Case-specific reports on potential
of different data tools from WP3
Version 1.0

Schulz, P., Prior, J., Kahn, L., & Hinch, G. (2022). Exploring the role of smartphone apps for livestock farmers:
data management, extension and informed decision making. Journal of Agricultural Education and
Extension, 28(1), 93—-114. https://doi.org/10.1080/1389224X.2021.1910524.

Soon, J. M., & Baines, R. N. (2012). Aquaculture Farm Food Safety and Diseases Risk Assessment (AquaFRAM):
Development of a spreadsheet tool for salmon farms. Aquacultural Engineering, 49, 35-45.
doi:10.1016/j.aquaeng.2012.02.002.

Stahlbrost, A., & Holst, M. (2012). The Living Lab Methodology Handbook.

Zhou, X., Bearth, A., & Doidge, C. K. J. (2022). DECIDE Deliverable 5.1 Status quo regarding psychological and
social preconditions of the use of data tools.

Zhou, X., Bearth, A., Bang Jensen, B., Boerlage, A., Burrell, A., Doidge, C., Gismervik, K., Graham, D.,
Hutchinson, 1., Kaler, J., Oliveira, V.H.S., van Schaik, G., & Siegrist, M. (2023a). The status quo of using
data and data tools for health and welfare management of salmon in Norway, Scotland, and Ireland.
Manuscript in preparation.

Zhou, X., Bearth, A., & Siegrist, M. (2023b). Sea lice management in marine-based salmon farming: Public
perceptions and acceptance in England and Scotland. Manuscript submitted for publication.

Page 19 of 19



	Revision History
	Abbreviations
	Partner short names
	Executive Summary
	1 Introduction and objectives
	1.1 Introduction
	1.2 Objectives of the deliverable
	1.3 Overview of prior and ongoing species-specific case studies

	2 Potential of data tools for stakeholders in cattle farming
	2.1 Focus group discussion with cattle farmers (UK and Sweden)
	2.2 Needs for the cattle data tool

	3 Potential of data tools for stakeholders in pig farming
	3.1 Focus group discussion with pig veterinarians (Ireland, Netherlands, Spain)
	3.2 Online survey with pig industry stakeholders (Ireland, Netherlands, Spain)
	3.3 Focus group discussion with pig farmers (Sweden)
	3.4 Needs for the pig data tool

	4 Potential of data tools for stakeholders in poultry farming
	4.1 Online survey with stakeholders from the broiler industry in Europe
	4.2 Needs for the poultry data tool

	5 Potential of data tools for stakeholders in salmon farming
	5.1 Focus group discussions and interviews with salmon health and welfare stakeholders (Norway, Scotland, Ireland)
	5.2 Needs for the salmon data tool

	6 General insights and conclusions
	6.1 Variability in stakeholders’ needs for data tools
	6.2 User experience
	6.3 Challenges of the recruitment of stakeholders

	7 Next steps - evaluation of case-specific data tools
	7.1 Next steps
	7.2 Cattle
	7.3 Pig
	7.4 Poultry
	7.5 Salmon

	8. Literature References

