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1. Summary of the impact (indicative maximum 100 words)

Farming is the UK’s most dangerous occupation with an average fatality rate 18 times higher than
any other industry. A team at Aberdeen, led by Dr Irwin addressed this challenge by applying the
principles identified in her research to define the non-technical skills (NTS) necessary for safe farm
practice. The findings were used to develop a range of practical resources, educational tools
encompassing online training, a checklist tool and safety and mental health guides, which have
been adopted by key agricultural stakeholders. The research has influenced organisations,
businesses and practitioners in the farming industry, through the adoption of new learning
provision, and new guidance and tools, resulting in the introduction of non-technical skills for safety
in the farming industry.

2. Underpinning research (indicative maximum 500 words)

Non-technical skills (NTS) at work fall into two categories — cognitive (such as decision-making
and situation awareness), and social (including leadership, teamwork and communication) — both
of which are key to ensuring safe and effective job performance. Originally identified as crucial for
safety in aviation (where NTS training is now mandated), training on NTS awareness and NTS
improvement is applied across a range of high-risk industries with the aim of reducing work-place
injuries and fatalities. Farming is the UK’s most dangerous occupation with an average fatality rate
18 times higher than any other industry and 14,000 non-fatal injuries in 2018/19. The aim of the
Aberdeen research was to apply NTS principles to farming for the first time, to bring
understanding of these skills to farmers and change risky behaviours.

Dr Irwin’s research focused on understanding NTS in aviation and healthcare [R1; R2] prior to
turning her focus to farming — an industry with little previous understanding of the importance of
NTS and no training provision on NTS. Drawing on expertise in behavioural research assessing
NTS from both a social and cognitive perspective, Aberdeen researchers (the NTSAg research
group) conducted mixed-methods research (both qualitative and quantitative elements)
investigating NTS in agriculture.

The first step was the evaluation of skills used during safety-critical incidents in farming. Interviews
were conducted with 32 Scottish and Irish farmers to examine skill use and lapses during incidents.
Analysis revealed NTS were important for safety, and that failure to share information and lack of
awareness of surroundings were particularly linked to farm accidents [R3]. These findings formed
the basis for an agriculture non-technical skills framework which informed further research and the
development of practical tools.
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The next stage of research involved considering the relationship between psycho-social context
and attitudes towards NTS, specifically the impact of stress, safety climate and safety motivation.
A questionnaire study [R4] surveying 170 farmers from the UK and Ireland indicated a link between
a work climate prioritising safety and a positive attitude towards NTS. It was apparent that NTS
culture and practice was highly variable across different farms and highlighted the importance of
specific individual and environmental characteristics to feed into developing NTS training for
agriculture. This study revealed a knowledge-gap in agriculture about the link between stress and
safety which directly influenced the development of a new mental health practitioner guide.

A subsequent study evaluated tractor driver decision-making by 148 farmers [R5] across various
risk scenarios such as illness or equipment failures. Results indicated that safety messaging
around tractors would be better accepted if framed in the context of positive financial outcomes or
effectiveness of work practice. This has been incorporated in the interventions developed by the
team including the pocket guide - see Section 4. A final qualitative study [R6] surveyed 57 UK and
Irish farmers specifically on situation awareness requirements for tractor driving. Key situation
awareness skills needed while driving a tractor include a mental map of their surroundings, the
locations of other workers, the status of the machine and environmental conditions. Factors that
can lead to situation awareness lapses included fatigue, distraction, and stress. This research
was used to create a tractor checklist tool to support farmer situation awareness.

Results from these studies have led to the widespread development and dissemination of
resources and training for NTS to improve farm safety, which have been adopted by key
agricultural stakeholders around the UK and internationally.
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4. Details of the impact (indicative maximum 750 words)

Impact has been achieved through the development of freely available online courses; tractor
safety checklist; a smartphone safety app; leaflets; videos; and a pocket guide. Adoption of these
resources by key agricultural stakeholders has led to benefits to organisations, businesses and
practitioners in the farming industry, bringing a recognition of the importance of non-technical skills
for safety in the farming industry.

Training for farmers

The research outlined in Section 2 led directly to provision of NTS training for farmers, for the first
time. To achieve this, the Aberdeen team initiated a collaboration with Lantra, a leading
educational provider for UK and Ireland offering training and certification across farming tasks,
including eLearning. They produced two new eLearning modules on NTS [S1i]. The training offers
practical advice and guidelines to implement NTS in farming. Since the first module launched in
June 2018, 474 farmers have completed the training, making it the 3rd most popular eLearning
course at Lantra, with post-study surveys indicating improved understanding and awareness [S1i].
Resources developed from the research have been adopted by the Royal Agricultural University
to embed health, safety and mental health awareness in their induction programme and curriculum
for circa 400 agricultural students [S1ii].

Safety for tractor drivers

The Aberdeen team developed a tractor checklist — a practical tool for daily practice - focusing on
situation awareness; checking and preparation; vigilance and anticipation whilst driving [S2i],
based on their research [R5; R6]. The checklist is available for farmers from the research team as
a free laminated hard copy, can be downloaded from the team’s website, and has been developed
into a free smartphone app. Its creation was led by the Aberdeen research group in association
with Teagasc (Irish Agriculture and Food Development Authority), Lantra, and Elizabeth Creed
Consulting; and supported by the Institute of Safety and Health (IOSH) and Women in Agriculture
(Scottish Government) - all of whom were brought together to an NTS event organised by Dr lrwin
in 2018, and have since been regular collaborators [S1i; S2ii; S2iii; S3]. Chief executive of NFU
Scotland (NFUS), speaking on behalf of Farm Safety Partnership Scotland said: “Practical
measures that help to improve safety on farm is welcome. The tractor checklist helps farmers and
crofters be aware of the potential risks they face as they go about their work. This has the potential
to reduce accidents and | would encourage all to adopt it as part of their routine” [S4i]. Lantra
provide the checklist alongside existing eLearning courses [S1i]. The laminated checklist was
issued to 1000 UK farmers by 2020. The smartphone app [S2iv] was launched in June 2020 for
use within the tractor cab, where the majority of farmers have a smart phone or tablet. The app
webpage had 231 views in the first 7 months with the response overwhelmingly positive: an NFU
policy advisor reported ” have just got off the phone with a farmer who employs a range of tractor
drivers- predominantly from the Czech Republic or Poland. He has downloaded the app and is
delighted with it — already discussing it with his H&S manager about how to use it in their H&S
toolbox” [S4ii; S4iii].

New wellbeing guidance for farmers

The research on stress impacting farmer’s wellbeing and safety [R4] highlighted mental health
issues in farming. To tackle this, the Aberdeen team developed a free downloadable guide [S5i] -
promoted by the NFU since September 2018 [S5ii] - focusing on stress management for safety in
farming. The Lincolnshire Rural Support Network adopted the guide for presentations about their
services and for use by their nurses at health screening and outreach clinics [S5iii]. The guide
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was promoted in the Farmers Weekly Fit2Farm campaign [S5iv]. Content from the guide was
included in The little Book of Minding Your Head released in 2019 in collaboration with the Farm
Safety Foundation charity, on farmer mental health [S5v-vii]. As a result of this work, Dr Irwin was
invited to join the National Rural Mental Health Forum [S6], a group of public, private and third
sector organisations, supported by the Scottish Government, brought together to tackle rural
mental health issues.

Raising awareness of the importance of NTS for safe farm practice

In order to ensure widespread reach and uptake of NTS training and support in agriculture, the
Aberdeen team has engaged extensively in dissemination of their research findings. The research
team’s website [S7i] and twitter page [S7ii] host project outputs, tools and videos. Information on
the research and resources developed by the team have been disseminated widely through TV,
radio, print and blogs; including BBC Landward; and Farmers Weekly - a major industry publication
[S8]. These activities led to invitations for Dr Irwin to present at 3 industry events since 2019 and
to lead NTS events for attendees from the Scottish Government; IOSH; Health & Safety Executive;
Scottish Rural Colleges; Young Farmers Association; NFU; Lantra; with stakeholders attending
from Australia, USA, Canada and Europe [S7iii].

National and international reach of NTS resources for farmers

As a result of the extensive engagement of the Aberdeen team with key stakeholders within and
outside the UK, resources developed from the research have been adopted by agriculture
organisations around the UK and internationally. A user-friendly Farmer Resource Management
pocket guide [S7iv] was developed by the Aberdeen team to make use of the research findings
and provide practical tips to farmers for implementing NTS. The pocket guide was provided free
to 1300 members and clients of: Farmers Union of Wales; Scottish Young Farmers Association;
Scottish Rural Network; safety consultants in New Zealand [S9i] and Canadian Centre for Health
and Safety in Agriculture [S9ii]. The UK Farming Forum, representing 40,000 members, hosts the
Farmer Resource Management pocket guide along with six other leaflets produced by the
Aberdeen team on its safety page, which has been viewed 24,000 times [S10i-ii].

The Aberdeen resources are endorsed by other major agricultural partners: IOSH; NFUS; Royal
Environmental Health Institute of Scotland; and Teagasc [S10iii-vi]. The Chair of IOSH Rural
Industries Group said of Dr Irwin’s NTS research and resources: “As a consequence of its
relevance, usefulness, novelty and extensive promotion, | am aware that the advice and
techniques are already being used by Occupational Safety and Health (OHS) consultants
providing advice and training, and others managing health and safety in the industry” [S11]. The
NFUS Vice-President said: “Undoubtedly, early engagement with the agricultural community
through the “conducted with farmers, for farmers” approach from Dr Irwin’s team and has enabled
the final tools to be more impactful. Industry engagement with the outputs has been far reaching,
and uptake of the various NTSAg tools has been seen across Scotland and the wider UK” [S4iii].

5. Sources to corroborate the impact (indicative maximum of 10 references)
S1. Training material: (i) Lantra Testimonial letter; (ii) Royal Agricultural University email

S2. Tractor Checklist: (i) The checklist; (ii) Teagasc link to checklist; (iii) Lantra link to checklist (iv)
App link

S3. Teagasc Testimonial letter

S4. NFUS: (i) Scotsman article quoting NFSU Chief executive; (ii) email from NFUS Rural Business
Policy Advisor; (iii) Testimonial letter NFUS Vice-President

S5. Stress Management Leaflet: (i) the leaflet; (i) NFUS hosting of leaflet (iii) Lincoln Rural Support
Network emails; (iv) web link Fit2Farm; (v) web link yellow wellies thanking Al for help in creating
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https://www.teagasc.ie/media/website/rural-economy/farm-management/farm-safety/Tractor-Driver-Situation-Awareness-Checksheet---User-Guide.pdf
https://www.lantra.co.uk/news/flight-field-new-tractor-checklist-help-reduce-fatalities-agriculture
https://research.abdn.ac.uk/applied-psych-hf/app/
https://www.scotsman.com/country-and-farming/airline-pilot-checklist-cut-farm-dangers-1419257
https://www.nfuonline.com/nfu-online/science-and-environment/science/farm-stress-management-booklet/
https://www.fwi.co.uk/farm-life/health-and-wellbeing/fit2farm-fw-campaign-to-improve-farmers-health-and-wellbeing
https://www.yellowwellies.org/the-little-book-of-minding-your-head-download-your-copy-here/
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“Little Book of Minding Your Head”; (vi) email Farm Safety Foundation Manager; (vii) youtube citing
Abdn

S6. Email from Convener of National Rural Mental Health Forum & Director of Policy and Public
Affairs, Support in Mind Scotland

S7. Aberdeen-hosted resources: (i) NTSAg website; (i) NTSAg Twitter; (i) NTS Event Programme,
2018; (iv) Pocket guide link

S8. Media collection: (TV, radio, Press, Blogs): BBC article on Landward show; Landward BBC -
checklist requests; Podcast Farmers Weekly; STV News article; Farmers Weekly news article;
Farmers Guardian news article; Scottish Farmer news article; Aberdeen Chamber of Commerce
article; Courier news article; Blog NFUS

S9. International stakeholder emails: (i) New Zealand, H&S consultant; (i) Canadian Centre for
Health and Safety in Agriculture, Knowledge Translation Specialist

S10. Organisations hosting the Aberdeen resources: (i) Farming Forum; (i) Farming Forum -
screenshot of views for Aberdeen materials; (i) IOSH ; (iv) NEUS; (v) Royal Environmental Health
Institute of Scotland; (vi) Teagasc

S11. IOSH Chair of Rural Industries Group — Testimonial letter
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https://www.youtube.com/watch?v=3FMpMrDbsyQ
https://www.bbc.co.uk/news/uk-scotland-north-east-orkney-shetland-50318921
https://www.facebook.com/bbclandward/posts/2517032321863221
https://open.spotify.com/episode/603iEYU5juhxJN0ayQpnn4?si=tHzcmevuRYC75d-jQ9JmAg
https://news.stv.tv/north/1417883-financial-pressures-lead-to-farmers-risking-their-safety?top
https://www.fwi.co.uk/business/business-management/health-and-safety/apps-help-lone-workers-stay-safe-on-the-farm
https://www.fginsight.com/news/news/pilot-like-checklist-could-help-to-better-farm-safety-researchers-say-97713
https://www.thescottishfarmer.co.uk/news/18036238.aviation-industry-inspires-farm-safety-model/
https://www.agcc.co.uk/news-article/huge-demand-for-safety-guide
https://www.pressreader.com/uk/the-courier-advertiser-angus-and-the-mearns-edition/20200627/282419876521247
https://www.nfus.org.uk/news/blog/farm-safety-week-guest-blog-dr-amy-irwin-ntsag-research-group-university-of-aberdeen
https://thefarmingforum.co.uk/index.php?pages/safety/
https://iosh.com/media/4719/dr-amy-irwin.pdf
https://www.nfus.org.uk/policy/campaigns/farm-safety.aspx
https://www.rehis.com/story/safety-guide-created-farmers
https://www.teagasc.ie/media/website/rural-economy/rural-economy/farm-health-safety/Ms-Illinca-Tone.pdf

