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Executive summary

Authors : Risto Rautiainert, Jarkko Leppal®, John McNamara and Pat Griffin®

Y Natural Resources Institute Finland/University of Nebraska Medical Center
2 Natural Resources Institute Finland (Luke)

¥ Teagasc, Ireland

Y Health and Safety Authority, Ireland

Agriculture is one of the most hazardous industries in the European Union (EU. Statistics and
studies show great differences in national injury and illness rates, as well as approaches and sup-
port systemsfor the prevention of these adverse outcomes. Only a few successful interventions
have been found in systematic reviews. Understanding the determinants of safety culture is gen-
erally poor and consequently there is generally a lack of well-informed actions to improve health,
safety and risk management. ThisCOST Action exploral the reasons why agriculture lags behind
other sectors, and why some countries have been more successful than others in reducing agri-
cultural injuries and ilinesses.

The Sacurima COST Action had five active Working Groups (WGsdb), eight short term scientific

missions, several conference presentationsand one training school to address different aspects
of the topic. WGL1 explored health and safety programmes and approaches on the national level.
WG2 identified knowledge, attitudes, behaviours and priorities among farmers in relation to

safety, health and risk management. WG3 identified vulnerable populations and measures for
training and integrating vulnerable workers safely into the agricultural workforce. WG4 explored

EU and national statistics and the means & indicators for monitoring progress. WG5 produced

policy recommendations to inform and guide EU and national initiatives and efforts. The policy
recommendations were discussed at meetings with various stakeholders and communicated to

policy makers, the scientific community, administrative and insurance personnel, farmers and
practitioners working towards better social sustainability and safety culture in agriculture. The
policy recommendations presented by the Sacurima COST Actionwere to 1. Integrate Occupa-
tional Safety and Health (OSH) into current and future agricultural policies, 2. Establish a European
Network for agriculture safety and health, 3. Allocate specific funding for Agriculture OSH research
in Horizon 2020/Horizon Europe, 4. Develop and implement OSH education and skills pro-
grammes for farmers and workers in the agriculture sector and 5. Improve statistics to reflect the
true levels of agricultural workplace fatal and non -fatal injury and ill health.

Keywords : Agriculture, Safety, Health, Safety Culture, Risk Management



Natural resources and bioeconomy studies 63/2021

Content s

EXECULIVE SUMIMAIY ..ottt ettt a e e e e e e e e e e e e ama s 3
1. Need for safety culture and risk management in agriculture ..., 5
1.1 Objectives in the Sacurima COST ACtion NetWOrK..........cccoeeiiiiiiiiiiiciieeee e 6
1.2 Safety culture and risk management: ACtion approach.............ccceeeeeiiiiiieenee i 7..
RETEIEICES. ...ttt e e a e e s st e e st e e e e e e a et e e e s 9.
2. Activities to advance safety culture in agriculture — .........oooviiiiiiiiiiiiire e, 10
2.1 Identify and evaluate health and safety programmes and approaches
0N the NALIONAI TEVEL ... e 10.
= 1= (=] 1 =SSR 14...
2.2 Tools and measuresfor safety culture in agriCulture .............cccoeveiiiiniieie e 16
RETEIEINCES. ...ttt e e s e e s s e e s e s e e e 32..
2.3 Vulnerable WOrkers in AQHCUITUIE ...........uuuiiiiiiiiiii e e e 34
REFEIENCES.......eiii i snneesnnneesnneesnnnee e B0
2.4 Health and safety risk management indicators in agriculture............ccccccccciiiniiiineeeennnn, 41
L C] (=] 1] 1= PP 55..

Disseminating the measures and tools of safety culture and risk management
to agriculture stakeholders ..o 57

L LY (=T (o1 F 65...

Effects of COVID -19 on agriculture and preparedness for future pandemics 66

RETEIENCES. ... ettt e oo e et e et e e e e e e s bbbt et e e e e e e e e anbbeaeeaeaaaaaans 71..
Future safety culture and risk management work in agriculture .................. 72
Y o] 0 1= o o1 3 SOOI 74



Natural resources and bioeconomy studies 63/2021

1. Need for safety culture and risk management in
agriculture

Authors: Risto Rautiainen,Jarkko Leppaldand Pat Griffin

EU statistics show decreasing farm numbers, increasing farm sizes, increasing ages of farmers, and
reducing agricultural labour force overall as mechanization and new technologies replace manual
labour (Rural Development in the European Union, Statistical and Economic Information, Report
2013). Farm growth requires hiring workers beyond the farm family, but recruiting young people
has become difficult, and agriculture relies increasingly on migrant and immigrant labor. In the
past years, Europehasexperienced an influx of refugees who should be integrated into the society

to avoid social exclusion and poverty (Kingsley, 2016). Many refugees are young without special
education or work skills. With training and support, agriculture could offer suitable employment
and contribute to the integration of refugees and young people in rural areas. However, agricul-
ture is one of the mo st hazardous industries in Europe. A report of the European Communities
(2004) described high rates of injury, occupational disease and exposure in agriculture. Each year
there are about 6 reported accidents per 100 workers and 12reported fatal accidents per 100,000
workers in agriculture. Over 40% of agricultural workers feel unsafe at work. More than half report
exposure to musculoskeletal conditions. Over 15% report exposure to skin and respiratory dis-
eases. About 4% suffer from work-induced respiratory illnesses. Over 20% suffer from noise ex-
posure, and more than 40% suffer from too rapid pace of work. Foreign workers have a higher
risk for occupational injuries than native workers (Ahonen et al., 2007) and employees?d
culture affects their safety-related perceptions and compliance (Casey et al., 2015).

A European Agency for Safety and Health at Work report (2007) recognizes working in highrisk
sectors (incl. agriculture), as well as language, cultural background and time lived in the country
as issues of concern for foreign workers. Young people are also less experienced and more likely
to suffer injuries and illnesses at work. Many new workers lack agricultural background, and they
are unfamiliar with modern machinery and equipment. Mechanization and size of farms also differ,
and many COST target countries in particular, suffer from safety, health and environmental prob-
lems. Knowledge of risks and safety measures is often lower on family farms compared to larger
industrial operations.
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Figure 1. Agricultural work settings differ within and between EU countries ranging from working
with old dangerous machinery to using robots and automation of arduous work. Photos: Risto
Rautiainen.
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This COST Action investigatel why agriculture lags behind other sectors in terms of occupational
safety and health (OSH), and why some countries appear to be more successful than others in
reducing injuries, illnesses and deaths in agriculture. The focuswas on safety culture, which has
been the single greatest indicator for reducing injuries, illnesses and deaths inprevious studies
(Zohar, 2010; Colémont and Van den Broucke 2007). It involves norms, beliefs, attitudes, values,
myths, motivations, buy-in, priorities, policies, procedures, training, responsibilities, actions/inac-
tion and accountability. It includes the behaviors of everyone in the organization and it is strongly
influenced by top-level management (EUOSHA 2016). While these principles have been applied
effectively in other industries, it has beenunclear how they can be applied on family farms where
similar regulations, organization structures and lines of command do not exist. New research is
needed on the opportunities to influence safety culture on farms by the efforts of governmental,
research, education, health care, agribusiness,
as other formal and informal influencers in rural communities.

This Action aimed to produce evidence-based recommendations that inform and guide new ini-
tiatives and actions to improve education and training, and strategies to improve health, safety
and risk management, including indicators for measuring their success. A successful response to
this OSHchallenge will over time reduce the societal burden caused by injury and illness, improve
the working conditions on farms, attract younger generations to work in agriculture, integrate
migrant and immigrant populations into the workforce, and thereby enhance the future outlook
and viability of agriculture and rural areas.

1.1 Objectives in the Sacurima COST Action Network

Thelong-term goal of this COST Actionwasto reduce the burden of work -related deaths, injuries
and illnesses in agriculture. This Action hal five objectives that contribute to achieving the main
goal:

1. lIdentify and evaluate health and safety programmes and approaches on the national
level,

2. Identify knowledge, attitudes, behaviours and priorities among farmers regarding safety,
health and risk management;

3. ldentify effective models for training and integrating vulnerable populations (including
refugees and young workers) into the agricultural workforce;

4. Develop means and indicators for monitoring progress and evaluating impact of
interventions on injuries and illnesses in agriculture; and

5. Disseminate results to stakeholders and the agricultural community.

This COST Action vas coordinated at three levels; Action Chair (AC), Management Committee
(MC) and Working Groups (W& )sAction Chairwith Vice-Chair and Scientific Representativewere
responsible for administration and coordination. The Management Committee with members
from 32 countries were responsible for planning and monitoring work in this Action. Five Working
Groups planned and conducted work in the five objective areas. The specific research coordination
objectives were as follows:



Natural resources and bioeconomy studies 63/2021

1. Identifying and evaluating health and safety programmes and approaches on the

national level. WG1 of interested expertswase st ab |l i s hed ioff meetingto MC3 s

coordinate work in this area. WG1 reviewed preliminary data, gathered and analyzed new
information and report ed progress at the MC meetings. Short-Term Scientific Missions
(STSM) were used to collect data from participating countries.

2. Identifying knowledge, attitudes, behaviours and priorities among farmers regarding
safety, health and risk management. Interested membersjoined WG2 to coordinate
research in this area. The work included developing uniform data collection methods,
coordinating data collection, and analyzing results. STSM were utilized for data
collection, synthesis and reporting to the MC.

3. ldentifying effective models for training and int egration of vulnerable populations
(including refugees and young workers) into the agricultural workforce. WG3 was
established in the MC kick-off meeting to coordinate research in this area. Investigations
included identifying five categories of vulnerable workers in agriculture, specific risks
they are facing and possibilities to train and integrate vulnerable workersinto the
agricultural workforce.

4. Developing means and indicators for monitoring progress and evaluating the impact of
interventions in agriculture. WG4 was establishedto coordinate work in this area, which
involved evaluating Eurostat statistics of agricultural enterprises, labour force, and
accidents and occupational diseases in EU agriculture.rifformation on national data
sourcesand challenges in data collection, and suggestions for further action were
developed.

5. Disseminate results to stakeholders and the agricultural community. WG5 included
Action Chair, Vice-Chair, Communication managers andrepresentatives from each
working group. WG5S developed a communications plan, including content, target
audiences, media selections and timeline. WG5 developed and managed the Sacurima
website, Facebook content and general communications. WG5 in consultation with the
Action members developed and delivered policy recommendations at the EU and
national level.

1.2 Safety culture and risk management: Action approach

The Sacurima COST Action investigated contributing factors and strategies to enhance Safety Cul-
ture and Risk Management at three different levels: EU level, National level and farm and worker
level. EU policies and financial support for risk management play an important role in guiding
national policies and efforts and funding research for the development of evidence -based inter-
ventions. National organizational structures and policies for regulations, agriculture, health ser-
vices, education, social insurance, research etc. provide a framework for supporting the develop-
ment of safety culture on farms. On the farm level, safety culture is influence by the existing fi-
nancial, natural and human resources, regulations, influencers, agricultural support policies, and
models and expectations set by neighbors, agricultural community, and society.

The Sacurima COST action explored existing policies and @ports and potential ways the EU
could take a stronger role in guiding policies that improve the health, safety and wellbeing of
farmers and agricultural workers. This Action also explored differences between national ap-
proaches to health, safety and risk management in agriculture; organizations involved, actions
taken; and examples of potentially effective approaches that could be considered for wider dis-
semination across borders This Action also studied cultural and sociological aspects that hinder
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or motivate farmers and workers to apply good safety and health practices and reasons for reluc-
tance to change working conditions on farms.

Previous studies show that farmers often blame themselves for accidents while the underlying
causes could be prevented by systematic risk management (Lepgila, 2016).

This COST Actionaimed to produce new evidence-based knowledge and recommendations to

support social sustainability and safe working conditions in agriculture. Information collected and

generated by Action members and WGsaimed to generate new strategies and a framework for
promoting national policy development. The WG5 and Action members disseminated information

to stakeholders at the EU and national level in member countries, aiming to make measurable

progress in reducing the burden of injury and illness in agriculture. WG3 focused on vulnerable

workers, including refugees, and the special challenges in COST Target countries. Action members
engagedwi t h policy stakehol der s andwpbleyandentedentionr gan i
initiatives that can be implemented to create safer workplaces for all workers in agriculture.

At farm level, it is important to consider how new tools and methods for farm health and safety
management are linked with the general farm business risk management. A novel Farm Risk Map
tool (Figure 2) wasused for putting safety and health risks in perspective, considering all risk areas
on and off the farm . While the EU and national agricultural risk management policies have focused
on assets, finances, production, and environmental risks, this Action aimed to strengthen the man-
agement of human risks as part of a comprehensive approach for managing all risks that are
critical for sustainability in agriculture (Leppdalg 2015).
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Figure 2. The Farm Risk Map (Lepp&l&2016).




Natural resources and bioeconomy studies 63/2021

Ref erences

Ahonen EQ, Benavides F& Benach J. Immigrant populations, work and healthi a systematic lit-
erature review. Scand J Work Environ Health 2007;33(2265104.

A report of the European Communities. 2004. THE MAGNITUDRND SPECTRUM OF FARM INJU-
RIES IN THE EUROPEAN UNION COUNTRIES. FINAL REPORT. Prepared for the European
Commission, DG SANCO. Athens University Medical School. Greece: 146 p.

Casey, T., Riseborough, K& Krauss, A. 2015. Do you see what | see? Effects of tianal culture on
emp | oy e e gefated perEeptions and behavior. Accident Analysis & Prevention. Vol-
ume 78, May 2015,pp. 17356184.

Colémont, A. & Van den Broucke, S. 2007Measuring determinants of occupational health related
behavior in Flemish farmers: An application of the Theory of Planned Behavior. Journal of
Safety Research 39(1)55864. doi: 10.1016/j.jsr.2007.12.001

EU OSHA. 2016 http://osha.europa.eu.

EU OSHA Annual report. 2007: Bringing safety and health closer to European workers. European
agency for occupational safety and health. EBOSHA.

Kingsley, P. 2016. The New Odyssey: The Story of Europe's Refugee Crisis. Guardian books.

Leppéala, J. 2016. Systematic Risk Management on Farms. Doctoral Dissertation. Department of
Industrial Engineering and Management. Aalto University publication series 17/2016.

Rural Development in the EU. 2013. Statistical and Economic Information

Report 2013. European Commission. Directorate- General for Agriculture and Rural Development.
December 2013. Publishedin internet: http://ec.europa.eu/agriculture/statistics/rural -de-
velopment/2013/full -text en.pdf.

Zohar D. 2010. Thirty years of safety climate research: Reflections and future directions. Accident
Analysis and Prevention 42 (2010)151791522.


http://ec.europa.eu/agriculture/statistics/rural-development/2013/full-text_en.pdf
http://ec.europa.eu/agriculture/statistics/rural-development/2013/full-text_en.pdf

Natural resources and bioeconomy studies 63/2021

2. Activities to advance safety culture in agriculture

2.1 Identify and evaluate health and safety program mes and
approaches on the national level

Authors: Martina Jakob, Peter Lundqvist, Kari Anne Holte, Dinsca Santa, Catherine Laurent, Inger
Johanne Sikkelandand Bjorn Hilt

This chapterfocuses on national occupational safety and health approaches and programmes and
practicesin Europeanagriculture. Reviews of the literature and asurvey among Sacurima member
countries were conducted to identify and compare agricultural safety and health organisations,
programmes and practices in participating countries.

Available Eurostat and national statistics indicate that agriculture is among the most hazardous
industry sectors in Europe. The Sacurima COST Action aimed to gain a better understanding of
the countermeasures taken to reduce the high rates of injuries and illnesses in agriculture among
Action member countries. The Working Group (WG1) conducted a survey of national agricultural

safety and health programmes and approaches in 2018 where 25network countries replied to the

online questionnaire. The responsesincluded information on descriptive statistics in agriculture,

authorities and regulations dealing with agricultural safety and health, inspections and controls

on farms, occupational accident and socialinsurance schemes, acupational health services, farm
relief services, pension schemes, as well as extension, education, and other programs to promote
occupational safety and health in agriculture (OSHA).

Regulatory authorities, regulations and enforcement

The EU directives constitute the legal framework for all EU members aml associates. The most
important directive 89/391 obliges all employers to carry out risk assessments, document risks
and inform workers to prevent accidents and diseases resulting from work activity. Several other
directives are also relevant for the agricultural sector as farm workers are exposed to a wide range
of hazards.

Authorities and regulations applying to the agricultural industry are organized and operated in
different ways throughout Europe. The primary responsibility for safety and health at work at the
national level is commonly delegated to a ministry of labor or a labor inspectorate. Specific de-
scriptions of these bodies are given onthe EU OSHA webpage for each member countryEUOSHA
2021). The WG1survey showed that large European countries with a large agricultural sector, such
as Germany, Poland, France, Italy and Spaihave a number of national and regional regulatory
bodies, regulations and organizations dealing with health and safety. Smaller countries in general
have lessfragmented national systems, legislation and control bodies governing the OSH issues
in the agricultural sector.

Implementation of regulations requires enforcement through inspections, audits and controls.
One of the survey questions addressed whether there are inspections on farms both with and
without employees. All countries reported having systems for inspections on farms with employ-
ees, but selfemployed farmers are excluded from inspections in most countries. The administra-
tive authorities, and extent and frequency of such inspections differ widely. One critical issue
where member states differ is if sel-employed farmers are covered by OSH regulations, and if
these regulations are enforced on small family farms. This is important asself-employed family
labour represents a major proportion of the annual work units (AWU) in EU agriculture: 75% on

10
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average with a wide range from 27% to 97% in member countries (Merisalu et al., 2020) Exclusion
of farmers from regulatory compliance has many reasons, including resistance to regulation
among farmers, and the significant administrative resource required for enforcement on large
numbers of small enterprises in wide geographic areas. Inspections can be effective in ensuring
that appropriate OSH rulesand practices are followed on farms. However, in the absence of reg-
ulatory authority enforcement or resources for inspections, voluntary consultation services are
offered to farmers in some countries, conducted by farm advisory or occupational health service
personnel (e.g., Finland). Selfadministered risk assessment programmes have also been devel-
oped for farmers in some countries (e.g., Ireland).

Injury data collection

The availability and reliability of data concerning agricultural working populations, accidents and

ill health is a persistent concern in European agriculture. Eurostat statistics provide estimates of

the agricultural workforce including the regul ar
labour force. Estimates are provided for numbers of workers and numbers of annual work units

(AWU). However, there are concerns thathe Eurostat data doesnot provide accurate information

on casual workerswho do not have contracts of employment .

European Statistics on Accidents at Work (ESAWprovide guidelines for data collection for work-

place accidents and illnesses, but implementation of these guidelines is limited due to lack of
national reporting systems in relation to agriculture in most member countries. Relatively com-

plete reporting is achieved in countries where regulatory and accident insurance functions are
combined (e.g., Germany), or where accident insurance is compulsory for sefemployed farmers
and for hired workers (e.g., Austria, Finland). In the absence of strong regulatory or insurance
systems, there are great difficulties in establishing accident reporting systems at the national level.

Occupational health services

A specific occupational health service for agriculture is not common; 14 out of the 25 responding
countries do not have specialized preventive health services for people working in the agricultural
sector. Seven countries have a specificoccupational health service,and three respondents did not
answer this question. Germany, France, Poland, Finland, Austria and Greeaeported having spe-
cific social insurancesystemsdealing with health, pensions, workplace accidents and occupational
illnesses. Sweden used to havespecific occupational health service clinics for farmers, but this
system ceased due to elimination of government support for the system . North Macedonia has a
preventive program aimed at health and work ability assessment of agricultural workers. It covers
preventive medical examinations and questionnaires to collect data on health status and occupa-
tional hazards in order to plan and implement preventive activities. Only four countries have some
kind of specialized preventive health service for people working in the agricultural industry. Three
of them are in the Nordic countries, Denmark, Finland and Norway.

11
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NSTRATIC

Figure 3. Agriculture health and safety programs aim to support farmers dwell-being and produc-
tivity. Photo: Pat Griffin.

Extension programs

Extension/advisory services are widely available tdfarmers in Europe, and most extension services
include advising on safety and health issues(Figure 3). There are numerous kinds of extension
programs;in many casesthese initiatives are offered for limited period s of time with limited budg-

ets. Some major longer running pr ogr ams wer e identified such as
Common Sensed and a comprehensive Norwegian appr
dation (in Norwegian called o0Mat mer ko), i's resp

System (KSL, 2019), offering a quality system that all registered farmers have access to. In Ireland
the food quality assurance system has integrated farm safety into their programs and the Agri-
culture and Food Development Authority (Teagasg has a strong focus on health and safety. The
leading agricultural knowledge and innovation center in Denmark, SEGES, offes consultancy ser-
vices for farmers, which include Health and Safety topics. Farmers own SEGES and it provides
professional knowledge to the benefit of all farmers and the farming industry, and it is part of the
Danish Agriculture & Food Council.

Discussion and conclusions

The WG1 survey shows great variability in regulatory frameworks, social insurance systemsand
prevention programmes for farmers in Europe. The survey also showed a variety of practices re-
garding the existence of occupational health services and extension programs across countries,
although very few of these initiatives were permanent. This variety adds to the large differences
found across Europe (EU) in regulatoryfframeworks and supports. A key finding is that the majority

12
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of farmers are not covered by OSHregulation and enforcement. Accident insurance schemes that
provide medical care, lost time benefit, and other benefits and statistics of accidents and occupa-

tional diseases for selfemployed farmers are also lacking inmost countries. Specific occupational

health services designed for farmers are only provided in a few countries. The lackof these basic
regulatory protections, social insurance and occupational health services results in the lack of re-

liable statistics and preventive services that could contribute to better safety culture and better

safety performance in the agriculture sector. Farmers primarily rely on voluntary prevention pro-
grammes to help with questions and needs regarding OSH. Future developments and good prac-

tice examples have been discussed inao Revi ew of the future of agri
safety and health (OSH)- For esi ght on new and emerging risks
perts were co-authors.

Information box:

Review of the future of agriculture and occupational safety and health (OSH)

- Foresight on new and emerging risks in OSH

The report has been commissioned by the European Agency for Safety and Health at Work
(EU-OSHA) with the objectives of, first, examining future developments in the agriculture sec-
tor and, second, considering the implications of these trends for occupational safety and
health (OSH). It is available for download here:https://osha.europa.eu/en/publications/future -
agriculture-and-forestry-implications -managing-worker-safety-and-health/view.

This report addressesfuture trends in agricul-
ture and forestry, such as new technologies
and climate change, identifies the resulting
technological and organisational changes in
the sector and defines the implications for
OSH among farmers, foresters and other
workers in this sector. The report looks at a
Review of the future of agriculture and number of potential emerging risks, particu-
occupational safety angiiESEEEE larly those that are most imminent : risks
linked to digital evolution in the agriculture
sector and risks related to climate change.
The review aims toinform policy makers at
the European and national levels in their op-
tions for strategies, regulations, enforcement,
guidance and support measures.

European Agancy for Safety and Health at Work

Authors: Alun Jonesd CIHEAM (International Centre for Advanced Agronomic Studies), Martina Jakob
PhD & Leibniz Institute for Agricultural Engineering and Bioeconomy e.V. (ATB) (Sacurima member),
John McNamara PhDd Teagasc (Irish Agriculture and Food Devéopment Authority) (Sacurima Vice
Chair), with contributions from Dr Andrea Teutenberg (Kuratorium fiir Waldarbeit und Forsttechnik
e.V.)and Sacurima COST Action network
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Information Box:

Working Group meeting in Montenegro

On January 22, 2020, a workshop meeting o
EU member countriesdé was held in Podgoric
from different countries participated. The meeting was opened by a representative of the
Ministry of Science and the Deputy Director of the Institute of Public Health in Montenegro
(IPHMNE). They welcomed the participants and emphasized the importance of this work-
shop and the need to strengthen the scientific cooperation between the CO ST Action
countries. The workshop was structured to include presentations in which different WG1
members and guests presented their results. OSH activities, structures and OSH legislation
of Montenegro and North Macedonia were presented by the representati ves Zlatko Popo-
vic and Dr. Dushica Sant a. Eni sa Kuj undHi
course programs for persons who use plant protection agents. Dr Kari Kjestveit gave a
presentation on Norwegian agriculture and OHS through a system lens. Senior Researcher
Kari-Anne Holte from Norway presented her research on OSH training to farmers. Dr. John
McNamara from Ireland led the group discussion on H&S advisory systems and their inte-
gration into country policies. The workshop provided a forum f or fruitful discussions on the
main challenges for OSH in agriculture and the identification for further activities for WG1
and the full COST action. The meeting participants were: Zlatko Popovic (ME), Dushica
Santa (MK), Eni sa Ku ijt(@)dKErAnne HMENQ), Jeha r i Kj
McNamara (IE), Catherine Laurent (FR), Stephan Van den Broucke (BE), Martina Jakob (DE
Jarkko Leppala (FI), Inger Johanne Sikkeland (NO), Born Hilt (NO), Kristin Svendsen (NO),
Sonja Srbinovska (MK), Milena Milonjic(ME) , Senad Begi L ( ME) ,
Dijana Djurovic (ME) (Figure4).

Figure 4. Meeting participants in Podgorica, Montenegro. Photo: Martina Jakob.
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2.2 Tools and measure s for safety culture in agriculture

Authors: Stephan Van Den BrouckeJarkko Leppéald, ishica Santaand John McNamara

Objective

The second objective of COST Action16123 Sacurima was to dentify the knowledge, beliefs, at-
titudes, norms, competencies and perceptions of farmers regarding safety, health and risk man-
agement, to investigate the factors that determine their safety behaviours and practices. To
achieve that objective, it was considered important to develop an adequate tool to measure these
concepts in a reliable and valid way. While indeed previous research has addressed some of these
factors in specific geographic areas using different methodologies, the unique contribution of

Sacurima was todevelop and use a uniform method to measure these attributes among farm

operators, family members and employees, based on welltested conceptual models of health and
safety behaviour. A validated quantified measure of safety culture can be used for benchmarking
national performances and informing interventions to guide farmers to act in a safe and healthy
way. Within the Sacurima COST Action network there is a wide understanding that the develop-
ment of safety culture on farms increases the potential for more effective overall management
and better safety practices.

Background

Agriculture is one of the most dangerous occupations. At least 170,000 agricultural workers are
killed worldwide each year (ILO, 2015).0f the nearly 3,500 workplace fatalities that are recorded
annually within the European Union, approximately 20825% are related to agriculture (Eurostat,
2021). The non-fatal accident rate is approximately 1500 accidentsper 100 000 workers (Merisalu
et al., 2019).More detailed statistics for farm accidents in the EU are given in Information Box 1.

Figure 5. Machinery maintenance reduces the risk of accidents and property damage. Photo:
Jarkko Leppéala
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Information Box:

Statistics for farm accidents in the EU

9 Agriculture has the worst fatal accident record of all major employment sectors
1 Over 550 fatal accidents inthe agricultural sector occur across the EU each yeaand many
go unreported
1 The stated fatal accident rate for the EU15 in 2000 was12.6 /100,000 workers
i The rate for non-fatal accidents with more than 3 days absence is more than
6,000/100,000 workers
1 30% of injuries in agriculture happen during machinery maintenance and repair
T The average compensation cost for farm
lost work time is 32.6 days
Tractor accidents arethe most common cause of machine-related injuries on farms. A third of
the tractor injuries are the result of jumping, slipping or falling from the tractor

To tackle these accidents and injuries on farms, there are two basic approaches. One is to ddress
the consequencesof accidents through organising r apid emergency intervention s to save livesand
adequate follow-up to help the victims cope with the medical and psychological consequences of
the injuries. The other is to address theroot causesof the accidents, by identifying and acting on
the behavioural and environmental determinants of health and safety problems through preven-
tive interventions (Figure 5).

In general, there are two kinds of factors that can cause accidents (Figure 6). structural and be-
havioural ones (Gielen and Sleet, 2003). Structural factors are those that exist in the environment
in which one works. They include the work environment, equipment and technology, the wor k
processes and volumes, etc.Behavioural factors refer to unsafe practices performed by workers
that can lead to an accident, such as unsafe handling of machines or animals, not wearing protec-
tive gear, or not adhering to safety guidelines. To improve the safety of farmers and reduce the
incidence of accidents, both types of causes need to be addressed(Leppéala 2016; Reason 1997).
While over the past decades risk management practices have made great progress in addressing
the structural risks, by increasing the safety of equipment through engineering and improving the
conditions of work through organizational or legal measures unsafe behaviour remains a chal-
lenge, as the decision to perform a behaviour ultimately resides with the individual. Nevertheless,
prevention science has demonstrated that unsafe behaviour can also be influenced. This can be
achieved in three ways t hat3EG& eofc ohmrenmeolntl hy adneds csrai fbe
ing, Enforcement and Education
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Figure 6. Structural and behavioural factors that cause accidents (Gielen& Sleet, 2003).

Of the teMrueatkEds, i s the most widely applied stre
and the most underestimated one. Systematic reviews (De Roo & Rautiainen, 2000; Burke & Ng,

2006; Coman et al., 2020) have shown that farm safety eduaation programs can be effective in
promoting safety -enhancing behaviour, but only if they meet certain quality conditions. One of

these conditions is that they need to go beyond mere information giving and skills training and

address the whole range of fact or s t hat i nfluence farmersd deci
safer and avoids risks, such as attitudes, perceived norms, perceived competence, habits, or the
safety culture of the farmersd community.dinfThese
health behaviour models. Yet it turns out that only very few farm safety education programmes

are based on such models (Colemont & Van den Broucke, 2006). This lack of theoretical grounding

reduces the effectiveness of farm safety education.

To address this issue, the Sacurima COST network decided to develop a questionnaire to measure

the determinants of farmers® s af-thetaycomceptua maded ur as
and apply this questionnaire in a uniform way in the participating countr ies, so as to obtain a

mapping of the main factors that influence health and safety related behaviour of farmers. The

results of this mapping can provide a basis for the development of more effective educational
interventions promoting occupational health and safety among farmers.

Theoretical models of farmersd safety behaviour

Behavioural (or theories) have been developed to explain behaviours of people in specific situa-
tions. One of the most well-known and widely used of these models is the Theory of Planned
Behaviour (TPB), developed by Ajzen (1991). As an example of the broader group of expectaney
value theories of psychology, the model has been proposed to explain intentional behaviour, i.e.,
behaviours which a person chooses to perform, based on a cognitive reflection process involving
various beliefs. Specifically, the theory states
on their intention to perform that behaviour. This intention is in turn influenced by attitudes to-
wards the behaviour (based on the expected outcomes and their subjective value), subjective
norms (or the belief of what other people think about the behaviour or d o themselves), and sub-
jective control (or the subjective belief whether or not one is capable of performing the behaviour).
The TPB has been widely used to explain various types of behaviours and found effective in ex-
plaining and predicting health related behaviours such as smoking, healthy eating, engaging in
physical activity, or participating in health screening. A small number of studies have also applied
the model to safety behaviour in agriculture (Colemont & Van den Broucke, 2006), leading to the
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conclusion that the use of this model allows better predictions of intentions and/or of the safety
behaviours of interest and thus can contribute to a better understanding of the determinants of
health and safety related behaviour of farmers.

However, the TPBonly considers individual determinants of safety behaviour, it does not take
account of influences of the social and physical environment that can also influence safety behav-

iour. Some authors have therefore suggested extending the model by adding other v ariables such

as habits, moral norms or contextualized knowledge (Rezaeia et al., 2018). Others have pointed to

the importance of physical or social barriers that may impede the performance of safe behaviours,

even when the person has the intention to act safely. In addition, safe behavior can be stimulated

by O0nudgesé6 or ocues to actioné, i.e., elements
on an intended behaviour.

Information Box :

Definitions of Safety Culture

0The way i n mdnagedhnasvarkplace.ytis thescombination of beliefs, perceptions
and attitudes of employees toward the safety of workers and the overall safety of the work
environment. Cultivating a safety culture i

0 Apositive safety culture is the culture of a workplace in which all the employees think of safety
as an important thing and behave in a way that prioritizes their own safety as well as the safety
of those around them. This includes using proper personal equipment, following the safety laws
and just generally being conscious of safet

(Source: Safeopedia)

Photo: Risto Rautiainen.
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An important potential contributor contributor to safety behaviour that is often neglected in ef-

forts to prevent injuries in agriculture is safety culture (McNamara et al., 2018).As a quality of the
social environment, safety culture refers to the way in which safety is managed in a workplace. It
represents the combination of beliefs, perceptions and attitudes of employees toward safety and

the overall safety of the work environment (Edwards et al., 2013) and is considered to include
values, perceptions, competencies, and patterns of behaviour that are stable over time (Cox and
Flin, 1998). Organisations with a positive safety culture are characterized by communications
founded on mutual trust , shared perceptions of the importance of safety, and confidence in the
efficacy of preventive measures While the concept of safety culture is typically applied to well -

structured and regulated working environments like industry or commercial companies and seems
less obvious for smaller semiindependent entitie s like farms, a applied to farms it could refer to

the behaviour, attitudes, norms and practices of the community of farmers, which can influence
an individual f ar nHaving agoadadfety cuturebor dafarm alsow brings about
a more positive and attractive image, a better understanding of the value of farm work in food

production, better farmer welfare, better farm business value, better farm management and better

risk management (Figure 7).

Figure 7. Good safety culture is part of good farm man agement. Photo: Luke.

Measuring the determinants of farmersé6 safety be

A first step towards enhancing safety behaviour among farmers is to identify the behaviours that
are unsafe, as well as the factors that determine their safety behaviours and practices. To that
effect, there is a need for empirical data (Coman et al., 2020; Colemont & Van Den Broucke, 2005;
2008), and this requires having an adequate tool to measure these concepts in a reliable and valid
way. Working Group 2 of the COST Action of Safety Culture and Risk Management in Agriculture
(Sacurima) took on this task and developed a uniform measure of safety behaviour and its deter-
minants among farmers, based on a state-of-the-art integrated conceptual model of health and
safety behaviour.
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Specifically, the measure was a selfeport questionnaire measuringf ar mer sé safety pr
regard to four key risk behaviours which, according to international re search Rautiainen et al.,

2010; Karttunen et al., 2015;Leppala et al.,2013, 2016; Donham et al., 2016;Moradhaseli et al.

2020) are the main causes for accidents, injuries and health problems among farmers (i.e.falls
prevention, machinery handling, handling chemicals and pesticides, and animal handling),and the
socio-cognitive and contextual determinants underlying these practices. For the latter, use was

made of an extended version of the Theory of Planned Behaviour, where in addition to constructs

of attitudes (based on the expected outcomes and their subjective value), subjective norms pased

on normative beliefs and motivation to comply) and subjective control (based onbeliefsof one 6 s
own capacity to perform the behaviour) the dimensions of physi cal barriers, cues to action and

safety culture were added (Figure 8).

PO, M behiavics to action Culture
evaluations
Normative Subjective \l
beliefs and norm Behavioral :
pa A : e 3 ( —p{ Behavior
motivation (social Intentions
to comply pressures)
Beliefs Percerved /
about ease/ | Behavioral Other psychol
difficulty Control variables (habits, Bamers Rewards
of behavior compensatory beliefs,
self-image, ...)

Figure 8. An extended model of determinants of farm safety behaviour.

Photo: Risto Rautiainen.
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Preliminary s tudy of farm safety behaviour and its determinantsi n 12 European countries

The survey instrument consisted of 81 questions, 8 of which measure demographic characteristics,
3 on the respondentds injury history, 17 on
key risk behaviours (fall prevention, machinery handling, handling chemicals and pesticides, and
animal handling), 35 on the socio-cognitive determinants underlying these practices (expectancy
based attitudes, perceived norms, perceived control, behavioural intentions), 5 on the perceived
safety culture, and 7 on the importance of physical obstacles to safety practices. The questions
regarding behaviour and their determinants had to be answered using Likert-type scales (1 =
never, 5 = always for the behaviours, and1 = strongly disagree, 5 = strongly agree for the socio-
cognitive and safety culture items). For three of the four safety practices and their socio-cognitive
determinants, the questions were preceded by a filter question (Do you work with ma-
chines/chemicals and pesticides/animals on your farm 8 yes/no), which allowed farmers for whom
these questions are not relevant to skip parts of the questionnaire and thus save time.

The questionnaire was developed in English standard format and was translated into the national
languages of the participating countries. This translation process involved three stages. First, a
forward translation into the national language(s) was performed by the Sacurima member who
was responsible for performing the survey. In a second stage, he translated version(s) was back-
translated into English. In case of differences in translation, a consensus process decided on the
most appropriate translation. In a third stage, a focus group was organised to check the compre-
hensibility of the translated version of the questions. In case of severe translation or comprehen-
sibility problems, the WG2 leaders were contacted to help decide on any changes in wording of
the questions considered necessary, to ensure comparability of the questions across countries

The resulting questionnaire was applied in a pilot study involving participants from twelve coun-
tries: Belgium, Croatia, Finland, Germany, Greece, Ireland, North Macedonia, Portugal, Romania,
Serbia, Sweden and TurkeyData were collected and analysed during the years 2019 62021. Par-
ticipants were recruited by the Sacurima member using convenience sampling, and, following
informed consent, were asked to complete the questionnaire in their own language . The data
collection procedure varied between countries and could be either online survey (via an online
survey software), on paper, by telephone, or faceto-face. In the case of telephone or faceto-face
interviews, the interviewers underwent a training prior to starting the data collection.

In countries where national regulations foresee a review of ethical conduct requirement (e.g.
through ethics committee within universities), it was ensured that these countries met the require-
ments. Where such requirements and ethics committees were not in place, national ethical guide-
lines concerning population surveys were followed and the protocol was submitted to a relevant
board at national level. Furthermore, each country participating in the survey ensured compliance
with the applicable national data pr otection legislation. EU-Member States additionally ensured
compliance with the EU General Data Protection Regulation (GDPR) (Regulation (EU) 2016/679,
2016). Furthermore, it was guaranteed that all participants were fully informed about the research
and procedures in place to enable them to withdraw from the study if requested, were informed
of the ways in which confidentiality and anonymity was assured and given details with regard to
who can access the data and how it is stored and used. At the beginningof the survey, participants
were informed that they could decide whether or not to participate and that they did not have to
answer questions if they preferred not to. The actual data collection was preceded by a field test
of the (translated version) survey questionnaire in each country on 5 participants, using purposeful
sampling for the field -testing to ensure equal distribution of participants in terms of age, gender
and region.
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Results of the survey study*

A total of 1.642 valid questionnaires were returned. Table 1 gives the characteristics of the study
participants, showing that the number of participants per country varied widely, between n=16
for Romania to n=599 for Finland. Roughly one third of the respondents (31%) were female. The
majority (69%) were full-time farmers, the remaining third worked part -time as a farmer. Farm
owners accounted for 77% of the respondents, the remaining 23% were farm workers. The most
common farm production types in the sample were live stock production (34%), dairy production
(832%), and commercial grain farming (29%), whereas commercial plantations (15%), subsistence
farming (14%), pig or sheep farming (13%), and horticulture (8%) were less represented.

Table 1. Participantsdcharacteristics and experience with accidents.

per o B ~ DIO g| Persona Othe
0, ‘-Ol C 0/ 5 ar % 0 .- 0/ O'.‘ 0 ‘:. 0, ‘l'.
Belgium 55 69/31 73 84 53 33 26
Croatia 202 57/43 63 32 10 16 19
Finland 599 59/41 81 91 22 47 35
Germany 107 88/19 77 85 39 29 42
Greece 36 89/11 58 81 58 42 19
Ireland 226 85/15 46 74 17 23 13
I’:'A‘;rég donia 47 77123 53 79 49 34 17
Romania 16 63/37 75 63 44 13 0
Serbia 79 92/8 54 84 22 27 9
Sweden 26 62/38 54 73 54 35 31
Turkey 224 75/25 70 75 25 25 22
Portugal 27 89/11 63 85 74 4 30
Total 1,642 69/31 69 77 25 32 26

Involvement in farm accidents

A third of the participants (32.3%) declared having been personally involved in a farm accident
causing an injury, and a quarter (25.%%6) had seenothers on their farm get involved in an accident,
of which 11 had a fatal outcome (Table 1). Approximately 28% of the accidents caused more than
four lost days in work. The incidence of farm accidents differed significantly between countries,
with the highest percentages of personal involvement in farm accidents reported for Finland (47%)
and Greece (42%), and the lowest for Portugal (4%), Romania (13%) and Croatia (16%). For wit-
nessing others involved in an accident on the farm, the highest incidences were reported for Ger-
many (42%) and Finland (35%), and the lowest for Romania (0%) and Serbia (9%
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Table 2. Accident rates by type of farming.

% accident B Wald OR p
Personally involved in an
accident with injury
dairy farming 43.9% 0.616 28.529 1.852 <0.001
livestock 30.1% -0.167 2.067 0.846 0.150
pigs or sheeffiarming 28.4% -0.113 0434 0.893 0.510
subsistence farming 31.8% -0.167 0.808 0.860 0.369
commercial plantations 34.2% 0.176 1.226 1192 0.268
horticulture 15.0% -0.992 15.355 0.371 <0.001
commercial grain farming 25.3% -0.380 53285 0.488 <0.001
Othersinvolved in an
accident with injury
dairyfarming 39.3% 0.951 60.970 2.587 <0.001
livestock 25.1% -0.030 0.058 0.970 0.810
pigs or sheeffiarming 31.3% 0.448 6.702 1.565 0.010
subsistence farming 21.5% -0.542 7.729 0.582 0.005
commercial plantations 28.3% 0.277 2.650 1.319 0.104
horticulture 20.3% -0.140 0371 0.870 0.542
commercial grain farming 21.7% -0.229 2.757 0.796 0.097

Table 2 shows the probability of being involved in an accident by the type of farming. As the table

shows, the risk of being involved in an accident with injury is nearly twice ashigh for dairy farmers
(OR=1.852, p<0.001) than for other types of farming, whereas farmers working in horticulture

(OR=0.371, p<0.001) or commercial grain farming (OR=0.488, p<0.001) are less likely to be in-
volved in an accident. The probability of others on the farm getting involved in an accident is also

by far the highest for dairy farming (OR=2.587, p<.001), followed by pigs or sheep farming
(OR=1.565, p<0.010), and the lowest for subsistence farming (OR=.582, p<0.005). Furthermore,
for the whole sample, farm accidents leading to an injury are significantly more likely to happen
to farmers who received training in agriculture (OR=1.369, p<0.001) and who employ others
(OR=1.372, p=0.023), but less likely to those who are full time farmers (OR=0.518, p<0.001) (not
in the Table). Age, gender, or farm ownership did not influence the probability of having an acci-

dent.
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Safety behaviour

To measure the safety behaviours of the farmers who participated in the study, four scales were
constructed fromthe 17items measuring the farmero6s safety pra
behaviours, using reliability analyses (Cronbach
ter removing the items that reduced the internal consistency, fall prevention was measured with

4 items (Cronbacha =0.74), machinery handling with three items (Cronbach a =0.53), handling

chemicals and pesticides with five items (Cronbacha =0.72), and animal handling with three

items (Cronbach a =370). The latter scale needs to be interpreted with caution, given the low

reliability.

The mean scores on the safety behaviour variables for each of the participating countries are
presented in Table 3. It is noted that on average the scores are relatively high (all scores3.37 on
a 5-point scale), but there are differences between the countries. Belgium, Croatia, Germany,
North Macedonia, Romania, Serbia and Turkey score higher than the overall averagdor fall pre-
vention. For safe machines handling, North Macedonia, Portugal, Romania and Turkey score the
highest, and for chemicals and pesticides handling Croatia, Germany, Ireland, North Macedonia,
Portugal, Romania, and Serbia. Safe handling of animalgets comparatively higher scores in Bel-
gium, Germany, Ireland, Portugal and Sweden. Across countries, safety measures in the handling
of chemicals and pesticides and of animals are best adhered to, and in machines handling the
least.

Photo: Risto Rautianen.
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Table 3. Mean scores on four farm safety behaviours per country.

Country Fall. Mach.ine Che.m.icals and Animal handling
prevention handling pesticides han-
dling

Belgium 4.07 3.67 3.93 4.30
Croatia 4.24 3.37 441 3.67
Finland 3.63 3.79 427 4.25
Germany 4.06 3.98 4.38 4.44
Greece 3.92 3.67 3.77 3.79
Ireland 3.90 3.76 431 457
North Macedonia 401 403 4.30 3.98
Portugal 3.92 4.37 4.62 442
Romania 4.39 414 493 4.04
Serbia 4.25 4.04 4.34 413
Sweden 3.70 3.54 4.09 432
Turkey 424 3.93 3.93 4.16
Total 3.93 3.80 4.23 4.23

Table 4 shows the contribution of the four safety behaviours to the prevention of farm accidents
leading to an injury. For three of the four behaviours, a higher mean score is obtained by those
respondents who were not involved in a personal accident, although the difference is not signifi-
cant for machine handling. For animal handling, the scores for those who did or did not have an
accident are similar. A orward discriminant function analysis including falls prevention, machine
handling, chemicals and pesticides handlingas predictor variables produced a significant discrim-
i nation bet ween farmers wh o di d or di d n
lambda=0.979, T )=4.%44, p=0.006, R2=0.144). The structure matrix showed falls prevention
(0.847) and chemicals ard pesticide handling (0.605) to be the two behaviours that contributed
mostly to this discrimination.
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Table 4. Contribution of safety behaviours to the occurrence of a farm injury.

INJURY NO INJURY DISCRIMI-

NANT
FUNC-
TION

t'?g"ripre"e”' 378 0727 399 0722 30174 <0001 0847

Machine

handling 377 0797 381 0823 1.100 0294 0229

Chemicals

and pesti- 413 0.804 427 0.690 8836 0003 0.605

cides han-

dling

Qﬁ:gal hany 425 0664 422 0715 0526 0468 0024

Similar results were found for the contribution of the behaviours for the prediction of other people

on the farmds involvement i n aiscrimimad futcgon (Wi | wistdh
lambda=0.978, I ==5.564, p=0.004, R2=0.149). The structure matrix showed fall prevention

(0.951) to be the main predictor of an accident involving others on the farm, with machine han-

dling (0.381) and chemicals and pesticides handling 0.248) as additional contribut ors. In contrast,

a discriminant function analysis looking at the impact of the four safety behaviours on the seri-
ousness of accidents produced no significant results.

Determinants of safety behaviour

To measure the socio-cognitive and contextual determinants of the four safety behavioursinves-

tigated in this study, a series of scales were constructedbased on the responses on the 47 ques-

tions on socio-cognitive determinants, perceived safety culture, and physical obgacles to safety

practices contained in the questionnaire. For the creation of these scales, exploratory principle
component analyses with Varimax rotation were used to identify the underlying dimensions of

each set of questi ons ceptionsaandkbeliefs regartinyeach o thatbe-r s 8 p
haviours with the number of factors to be extracted fixed at 4), as well as for the sets of questions

related to safety culture and physical obstacles(with the number of factors to be extracted based

on the eigenvalue = 1 criterium). Items with a low factor loading were discarded. Cr onbac hds al
statistic was used to check the internal consistency of the scales.

As a result, for fall prevention four scales were created (attitudes, perceived social norms, per-
ceived control, and intention) each consisting of 2 items (explained total variance=78.95%); for
machines handling three scales were created (attitudes, perceived social norm and intention) each
consisting of 2 items (explaining 74.90% of the total variance), while perceived control was meas-
ured by a single item; for chemicals and pesticides handling four scales were created, two of which
(attitudes and social norms) consisted of 3 items and two (perceived control and intention) of 2
items (explaining 66.13%of the common variance); and for animal handling three two -item scales
were created (attitudes, perceived social norm and intention, explaining 76.90% of the total
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variance), while perceived control was again measured by a single item. Safety culture was neas-
ured by a scale of 5 items explaining 54.54% of the variance Cronbach a =0.78), and perceived
obstacles by two scales, one measuring personal obstacles (tiredness, stress, unavailability, lack of
time, workload) with 5 items, and one measuring external obstacles (financial constraints, weather)
with 2 items.

These scales were used to test the models explaining each of the four safety behaviours. For each
behaviour, two multiple regressions were performed: one testing the prediction of the intention

to perform the behaviour on the basis of attitudes, perceived social norms and perceived behav-
ioural control, as proposed by the Theory of Planned Behaviour, and one testing the behaviour
on the basis of intention, perceived control, safety climate and personal and external obstacles,
as proposed in the extended model (Figure 2). The results of the regression analyses are shown
in Table 5.

Photo: Risto Rautiainen.
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Table 5. The contribution of attitude, subjective norm, perceived behavioural, safety climate and
perceived obstacles to perform safety related behaviours and intentions.

R d d A 0
Fall prevention
Intention 0.291
Attitude 0.269 12961 | < 0.001
Subjective norm 0.263 11667 | < 0.001
Perceived behaviaural control 0.184 8.316 | < 0.001
Behaviour 0.173
Intention 0.310 12.133 | < 0.001
Safety climate 0.165 6.913 | < 0.001
Personal obstacles -0.112 -4520 | < 0.001
External obstacles 0.100 3976 | < 0.001
Perceived behaviaural control -0.021 -0.877 0.381
Machine handling
Intention 0428
Attitude 0.585 26.584 | < 0.001
Subjective norm 0.153 6.936 | < 0.001
Perceived behaviaural control 0.000 0.015 0.988
Behaviour 0.207
Intention 0.388 15114 | < 0.001
Safety climate 0.142 5565 | < 0.001
Personal obstacles 0.049 1.770 0.077
External obstacles -0.090 -3.242 0.001
Perceived behaviaural control 0.095 3.694 0.381

Photo: Risto Rautiainen.
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Table 5 (continued)

‘ I:azadjusted

Chemicals and pesticides handling

Intention 0.189

Attitude 0.244 8483 | < 0.001
Subjective norm 0.153 5415 | < 0.001
Perceived behaviaural control 0.197 7.010| < 0.001
Behaviour 0.202

Intention 0.225 7.764 | <0.001
Safety climate 0.314 11199 | < 0.001
Personal obstacles 0.085 2.793 0.005
External obstacles -0,012 -0.406 0.685
Perceived behaviaural control 0.082 2815 0.005

Animal handling

Intention 0.253

Attitude 0314 | 12,687 | < 0.001
Subjective norm 0.238 8,833 | <0.,001
Perceived behaviaural control 0.134 4,932 <0.001
Behaviour 0.130

Intention 0.191 6.282 | < 0.001
Safety climate 0.161 5507 | <0.001
Personal obstacles 0.238 7.800 | < 0.001
External obstacles -0.267 -8541 | <0.001
Perceived behaviaural control -0.070 -2.340 0,019

The results show that as assumed by the TPBthe combination of attitude, subjective norm and
perceived behavioural control contribute to the intention to perform safe behaviour. The model
gives the best explanation for machine handling (adjusted R2=0.428) and the least for chemicals
and pesticide handling (adjusted R2=0.189). For fall prevention, chemicals and pesticides handling
and animal handling all three constructs of the model c ontribute significantly to the intention,
whereas for machine handling, perceived control does not contribute significantly.

The results also show that behavioural intention, safety climate and perceived personal and ex-
ternal obstacles contribute to the pe rformance of safe behaviour. This is the strongest for machine
handling and chemicals and pesticides handling, where these factors account for 20% of the var-
iance (adjusted R2=0.207 and 0.202, respectively, less so for animal handling (@adjusted R2=0.130).
Of the contributing variables, intention and safety climate consistently are significant contributors
to all four safety behaviours, whereas for fall prevention and machine handling perceived control
does not contribute significantly to acting on the intentions to perform the actual behaviour; for
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machine handling personal obstacles do not contribute significantly either, and for chemicals and
pesticide handling, this is the case for external obstacles.

Summary and discussion

Working Group 2 of the COST Action Sacurima network aimed to identify the knowledge, atti-
tudes, norms, competencies, and perceptions of farmers regarding safety, health and risk man-
agement, as a way to investigate the factors that determine their safety behaviours and practices.
To achieve that objective, it was considered important to measure the determinants of safe or
unsafe behaviour of farmers. Therefore, a survey questionnaire was developed based on empiri-
cally defined and widely used models of health-related behaviour as applied to farm safety, and
a survey was held among farmers in twelve European countries.

A total of 1,642 farmers participated in the survey. The biggest sample was from Finland (599
respondents) and the smallest sample from Romania (n=16), so the variationbetween respondent
numbers of the participant countries was high. Moreover, the selection of the participants was
done through a convenience sampling method, and different methods were used to collect the
data, namely via internet, phone or personal contact. As such, one should be careful not to com-
pare the findings with regard to the incidence rates of farm accidents in the different countries.
Nevertheless, it is important to note that approximately a third of the respondents had been per-
sonally involved in accidents on a farm causing an occupational injury, and that one out of four
had seen other persons get injured on their farm. This underscores the fact that farming remains
a dangerous profession, and that enhancing farm safety should be a priority.

One of the factors that lead to farm accidents is human behaviour. In the survey we focused on
four specific behaviors that are often linked to (avoidance of) farm accidents: fall prevention, ma-
chine handling, chemicals and pesticides handling, and animal handling. Of these four behaviours,
fall prevention, chemicals and pesticides handling and, to a lesser degree, machine handling were
the most strongly related to farm accidents and injuries in our sample. The study also revealed
that all these behaviours are to a significant extent determined by socio -cognitive factors such as
attitudes, perceived social norms and perceived control, but also by factors in the social and phys-

i cal environment, notably the safety cuveddbstar e
cles.

In conclusion, the results of the survey confirm the hypotheses that behavioural and nonbehav-
ioural factors determine the behaviours of farmers that can lead to, or avoid, the occurrence of
accidents on farms, and that these determinants canbest be understood and explained by relying
on well-evaluated theoretical models of human behaviour. As such, this pilot study offers guid-
ance for improving safety training and education of farmers. Further research along the lines of
this survey, involving more representative samples, could add to the understanding of what drives
farmers to behaving safely, to further improve prevention efforts, and thus help reduce the unac-
ceptably high level of farm injuries and fatalities in Europe.
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2.3 Vulnerable Worker s in Agriculture
Authors: Laur a Gi r dHi Atheha K Ramasamd JSrkka lreppéld

This chapter aims to identify effective models and methods for training and recommendations on
integrating vulnerable populations (including refugees and young workers) into the agricultural
workforce. Activities in the Sacurima Working Group three (WG3)followed steps to achieve this
objective: a literature review on vulnerable population concepts in the EU and surveys related to
vulnerable populations, followed by discussion and recommendations.

Challenges of vulnerable worker groups in agriculture

The literature review was conducted to define, what kind of vulnerable populations are working
in agriculture (Figure 9). The review included a holistic approach of human risk in agriculture. This
Wor ki ng Gr ou p 0 sidentifgirsgkapproaches foruddating with vulnerable populations
in agriculture, exploring the agricultural employersi willingness to hire vulnerable workers, as well
asvulnerable workers willingness to work in agriculture. The assessment includal special cases in
COST target countries.

Figure 9. Foreign-borne migrant and immigrant workers are an essential part of the agricultural
workforce. Photo: Katrine Alexandra Leirmo Heiberg

The existing literature offers programs and models describing good practices when working with
vulnerable populations in agriculture. In the review produced by SACURIMA these vulnerable
worker groups were identified as immigrants, migrants, refugees, young and older persons,
women, persons with disabilities, and minority workers (Ramos et al, 2020; Girdziute, 2020). Ag-
riculture has specific problems related to hiring workers: farm work is not prestigious; shortage of
qualified human resources in rural areas; young and old farm family members and employees
leaving the farm to work in urban areas or foreign countries; farmers have personal or financial
obstacles in hiring employees, employees are not capable or skilful enough for farm work and
stereotypes about agriculture work.

Vulnerable populations may have different meaning in different regio ns (incl. Africa, Europe,
America) and different countries. The European understanding of the vulnerable population
groups in agriculture could be divided as follows (Figure 10):
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Figure 10. Vulnerable populations in agriculture (Sacurima)

Table 6 introduces the main finding s in the literature review. In general, the main difficulties
among vulnerable working groups in agriculture are limitation of information and data, higher
risk of occupational injury because of lack of training and communicatio n problems, ignorance of
pregnancy vulnerabilities and cultural differences. Above all, the lack of the employersdmanage-
ment knowledge is a limitation when dealing with vulnerable worker groups, who have different
abilities than the farm manager or employer. Agriculture involves many types of work tasks that
vulnerable workers are capable of doing; however, the main managerial consideration should be
on ensuring that all tasks are done in a safe manner. Every worker must have knowledge, infor-
mation, training and tools to do their work safely. The goal of the WG3 was working to form a
good understanding of vulnerable populations éworking conditions, work challenges and man-
agement challenges in EU agriculture.
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Table 6. Vulnerable populations in EU agriculture and their main vulnerability challenges.

Vulnerable Vulnerability challenge

populations

A Limited official data

A Work is occasional, depends on weather
Differences in agricultural work practices
Limited safety training

Limited protections

Migrant and seasonal
farmworkers

Limited official data

A
A
A
A
A Communication challenges, language barriers
Foreign-born farmworkers &
A
A
A

(including both immigrants
and refugees)

Cultural differences

Differences in agricultural work practices
Limited formal safety training

Limited reporting of hazardous conditions

Less experience and skills to identify risks

Limited safety training and emergency preparedness skills
Economic pressure with little access tocapital

Limited experience in production, finance, and

labour management

Beginning farmers (those
with | ess tha
experience)

A AAA

Potential higher injury risk
Necessitates the need for assistive technologies,
rehabilitation services, or adapted work practices

Individuals who have
physical or mental
disabilities

= =

1 Lack of health and safety regulations and formal

inspections

1 Presence of children and older adults resulting in age and

developmental differences in physical abilities and

cognitive reasoning

Exposuresto family members whoarenotd wor ki ng

Women may experience reproductive risks due to

chemical, zoonotic and veterinary pharmaceutical

exposures

1 Off-farm employment leading to stress and limited focus
on safety

Farm family members

= =R

A major challenge related to the safety and health of vulnerable agricultural workers in COST
member countries is related to the uncertainty regarding how much the officially reported worker

numbers differ from the actual numbers. While the statistics of fatalities, injuries and occupational

diseases are incomplete for the farmers and workers with an employment contract, even less is
known about the injuries and ilinesses of undocumented seasonal workers

Temporary employment of poorly paid and untrained agricultural workers for temporary jobs,

especially immigrants and refugees who lack work license and insurance poses significant chal-

lenges in Europe. Clear alturally sensitive and linguistically appropriate training for migrantw ork-

ers is needed to educate vulnerable workers regarding OSHrisks. Low level of education may also
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result in literacy problems and lack of knowledge, which may lead to increased safety risks. Lack
of knowledge of labour rights and fear and reluctance to speak up about unfair treatment and
hazardous conditions could lead to problems both for the farm worker and farm manager.

Ageing of the agricultural workforce has been a trend in recent years in Europe. This may cause
problems in the future, if fewer young people are willing to work on farms. Girdziute et al. 2021
found that many youths are unwilling to work in agriculture; they dislike nature and animals and
think that work in agriculture is dangerous. For those that do work in agriculture , the major mo-
tivational factors are associated with skills obtained in agricultural training and loving animals and
the natural environment. Mattila et al. (2020) found that foreign farm workers were motivated by
their social networks, better living conditions, better wor king conditions, proper working tools
and good training and orientation , which provide better working skills. These motivational factors
can be helpful in finding ways to attract young people and other vulnerable population groups to
work in agriculture.

Finding methods and tools to integrate vulnerable populations into the agricultural
workforce

Education is the most typical method to integrate people into the agriculture workforce. Work in
agriculture involves many different activities and various skills are needed. In the survey among
the Sacurima participants, a practical training method for vulnerable workers is to combine theo-
retical and practical training with risk specific information, which have been tested in Finland in
several studies (Leppéla 2Q9; Leppala 2016; Leppala 2011).

Agriculture was traditionally an occupation where skills were handed down from parents to chil-
dren, but current farm work is more demanding and complex, particularly on farms using ad-
vanced technologies. Agricultural tasks such as operating tractors or applying pesticides may re-
quire mandatory courses or certificates. Dedicated safety training for farmers, agricultural em-
ployers and employees and vulnerable worker groups is important for building a good safety
culture and securing sustainability in the agriculture sector. It would be important to have courses
for employers on pertinent re lations and employee management. Safety courses should include
guidance on farm safety and risk management for employers, including tips to support vulnerable
worker groups in agricultur al work. Continuous attention and discussion with the workers about
safety is also needed.According to occupational health and safety management standard all em-
ployees should be oriented to a new job or new activities, which include training for the tasks, but
also safety information and managing the potential risks (ISO 45001)

To establish o60Safety Cultured on far ms, mo r
training courses is needed. Considering the risks to vulnerable worlers on farms, developing short,
instructive agriculture training materials covering the mai n safety issues on farms is essentialSpe-
cific guidance and training may be needed for different vulnerable groups working on farms; for-

eign workers, refugees, old and young family members, workers with disabilities and beginning
farmers. The material mug be simple enough to understand and focus on safety related to the

main work tasks.
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Discussion

Education courses, OSH training and task specific safety training requires expert trainers or insti-
tutions, which need monetary support from governments, foun dations or sponsors to ensure that
high standards are achieved. In general, society and government must understand the importance
of social responsibility in agriculture and how safety and security in food production needs incen-
tives and supports to ensure the quality and sustainability of the food systems. Institutional con-
trols are needed to ensure maintaining an adequate workforce in food production. Vulnerable
groups like foreign agriculture workers and refugees, who like to work in agriculture, may need
collaboration between different authorities and stakeholders. These programs need organized
planning and policy management in collaboration with all stakeholders working for the same goal.
Subsidies and tax reductions motivate employers to hire agriculture workers. Sometimes farms in
some regions may experience a lack of farm workers, which may cause food system disturbance
and food supply problemsinthearea.Usi ng vul nerabl e popul ations?®
some farming tasks, could be an mportant option for agriculture and farms to ensure their pro-
duction in the future. Program mes to increase the attractiveness of farm work ensuring a safe
working culture on farms, particularly among young people and other vulnerable groups, is

needed and should be promoted.

Information box:

SACURIMA COST Action workshop

In SACURIMA COST Action workshop organized on April 2626, 2019 at Vytautas Magnus
University Agriculture Academy, Lithuania aimed to find solutions for improving safety cul-
ture and risk management for vulnerable populations in agriculture. Scientists and experts
from Denmark, Finland, the Netherlands, Portugal, Turkey, Serbia, Estonia, Slovenia, Latvia
Lithuania and USA (Figure 11) attend this meeting and shared their experience and
knowledge in the field s related to agriculture worker vulnerabilities, risk management and
safety in agriculture. In the two-day workshop the five main vulnerable populations groups
were defined and their main OHS risks identified. These were; Migrant and seasonal farm-
workers, Foreign-born farmworkers (including both immigrants and refugees), Beginning
farmers (those with less than five years of experience), Individuals who have physical, men-
tal, or intellectual disabilities and Farm Fanmilies (children, pregnant women, older people).
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Figure 11. Photos from WG 3 workshop: How to improve safety culture and risk management in
vulnerable populations in agriculture ? Fhotos. Laura Girdziute
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2.4 Health and safety risk management indicators in agriculture

Authors : Eda Merisalu, Claudio Colosio, Aurelie Berthet, Gert Van Der Laan, Federica Masci, Jarkko
Leppéaldand Risto Rautiainen

This chapter presents indicators and methods for monitoring progress and evaluating impact s of
interventions on reducing injuries and illnesses in agriculture. Sacurima Working Group 4 (WG4)
participants set out to identify the strengths and weaknesses of existing data collection mecha-
nisms and propose improvements on the national and European level (Figures 16, 18, 19) WG4
also carried out research to find effective surveillance systems and indicators of health & safety
and risk management in the agriculture sector.

Introduction to agri culture health and safety indicators

Agriculture is a dynamic ecosystem where normally very little is structured, in contrast with indus-
trial sector, where work tasksoccur within a relatively stable and structured environment and ob-

jects (Benos et al, 2020; Bechar and Vigeault, 2017). Agriculture sector is vulnerable to inherent
heterogeneity, uncertainty and unforeseeable situations (Figures 12 and 13) (Bechar & Vigneault,
2017). Farming is estimated to be among the most hazardous industries in terms of number of
fatalities, fatality rates, number of non-fatal injuries and non-fatal injury rates (Rautiainen and
Reynolds, 2002; DG SANCO004; Rautiainen et al, 2004; OSHA 2019; Benos et a/2020).In EU
agriculture and forestry there has been over 500 registered deaths over 150,000 nonfatal acci-
dents annually on average (Eurostat, 2017).

Figure 12. Slips and falls from tractors steps is a common source of injuries. Farm visit, Ireland,
2018. Photo: Eda Merisalu.

The incidence of fatal accidents in agriculture and forestry is already the second highest of all
sectors at 6.1 per 100,000 workers, after mining, which is only slightly higher at 6.8 per 100,000
(Eurostat, 2019a). The incidence of fatal accidents in foresy alone is 24.5 per 100,000, making
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forestry work one of the most dangerous professions in Europe. In Ireland too there are twice as
many fatal accidents in agriculture as in construction (15 per 100,000) (Griffin, 2013). A similar
pattern occurs for non-fatal accidents, which number 2,813 per 100,000 for forestry and logging
(second most dangerous sector) and 2,019 for crop and animal production, hunting and related
services (fourth most dangerous as in fatal WA cases).

Figure 13. Safe animal handling requires good fences. Farm visit, Ireland 2018. Photo: Ha
Merisalu.

Terminology and indicators

Eurostat data on accidents at work uses the har ma
(ESAW) 6 met hodol ogy. ESAW uses t he |«Ql@ssifieatior efv . 2

Economic Activities in the European Communityoad,
Changes to sub-groups in economic sectors were made in 2013/14; and the last changes in Euro-

stat statistics categorizations were in 2020/2021.

Eurostat publishes data on fatal accidents (FA) and nonfatal accidents (NFA) by economic sector
using the NACE methodology. Sector A includes agriculture, forestry and fishing (AFF); Sector A.1
includes agriculture alone, consisting of crop and animal production, support activities and hunt-
ing (CAPH).

An accident at work is defined as & discrete occurrence in the course of work which leads to
physical or mental harmd
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A fatal accident at work is defined as an accident which leads to the death of a victim within one
year of the accident.

If the accident does not lead to death of the victim, it is called a &on-fataldaccident. Eurostat data
includes non-fatal work accidents involving 4 or more calendar days of absence from work.

Work related diseases are defined as multi-factorial diseases among a working population, which
are partly caused by work, and/or aggravated, accelerated or exacerbated by occupational expo-
sures, and/or are the cause of impaired work capacity (WHO)

An occupational illness is taken to mean any illness that is exclusively or predominantly due to
harmful substances or certain tasks (which are listed) at work and other illnesses which prove to
have been caused exclusively or predominantly by the exercise of an occupation.

An occupational disease is a long-term medical condition and the main cause of it is a physical,
physiological, chemical or biological hazard related to work. An Occupational Health Physician
diagnoses an occupational disease usually related to an insurance claim.

The variables collected on accidents at work by Eurostat include: Economic activity of the em-
ployer and size of the enterprise, Employment status, occupation, age, sex and nationality of the
victim; Type of injury, body part injured and the severity of the accident (number of full calendar
days during which the victim is unfit for work excluding the day of the accident, permanent inca-
pacity or death within one year of the accident).

Variables on causes and circumstances of the accideninclude: workstation, working environment,
working process, specific physical activity, material agent of the specific physical activity, deviation
and material agent of deviation, contact d mode of injury and material agent of contact.

d'he Eurostat Farm Structure Survey FSS) provides a wide range of information on agricultural
holdings, including data on the farm labour force characteristics. The FSS is carried out in the form
of an agricultural census every 10 years and as a sample survey every 3 or 4 years.

EU INDEX iscalculated as the median of country indexes and is expected to be disseminated
through the O6data navigation treed on Eurostat 0s
pational diseases (OD) dedicated page, as part of Experimental Statistics, on Euroatt 6 s we b si t
The EU INDEX will be complemented by the national country profiles, which will show the national
situation in r¢liatiboonftocthepadbcomal di seases. Th

try profiles is subject to national agreement.

The data on recognized cases of (D § reflect not only the occurrence of such diseases, but also
the way in which the concept of OD has been integrated into the national social security systems.

The existence of different legal systems and procedures fort he recognition of O]
makes a comparative exercise difficult, noting that a low number of recognized cases of an OD in

a given country is neither a sign of the absence of such a disease nor necessarily a clear proof of
successful prevention.

In the same way, wellestablished detection systems and large-scale information campaigns could
explain the high numbers of reported and recognized OD cases in some countries.

Due to the comparability issues, the current dissemination has been limited and consists of one
i ndicator called EU | NDEX that show$ishé eveflut.i
the EU level.
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Overview of work accident statistics  in European Agriculture

In the past decade the incidence rate of non-fatal accidents (NFA)in *agriculture, forestry, and

fishing (AFF) and in *crop and animal production, support activities and hunting (CAPH) showed
a steady increase(Table 7; Appendix 2) In 2010, the highest rate of NFA in CAPH was reported by
Italy (3.943:100,000), with a decreasing trend in later years. In 2013 the highest NFA rate was
reported in Finland at (5,330:100,000) but showed a steady decrease over the following 7 years.
In 2016 the highest NFA rate in CAPH was in France (825:100,000); and even higher in 2019
(5.532:100,000). Potential reporting errors in the zero cases in France in 2012 and extremely high
NFA rate in Czechia in 2019 remain under discussion (Tablg).

Photo: Risto Rautiainen.
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Table 7. Incidence rate (per 100,000 annual work units) of non-fatal accidents in crop and ani-
mal production, support activities and hunting in EU countries 201052019 (Eurostat 2021).

Country ‘ 2010 ‘ 2011‘ 2012 ‘ 2013’ 2014’ 2015 ’ 2016‘ 2017‘ 2018’ 2019
EU28 1169| 1214 | 155 1501 | 1,730| 17% | 1817| 2019| 1,863
Belgium 560| 1914 | 1387 | 1612 1586 58| 1763 | 1,732| 14%8
Bulgaria 67 48 61 54 S7 62 38 43 28 39
Czechia 280 213 | 2034 | 2020 2011| 2126| 1929| 198 | 2343 | 4013
Denmark 1403| 143® | 1561 158 | 155 | 130G | 1266/ 1,08 | 1,608 263
Germany 1838| 2298 2279| 1858| 1,897| 1747 | 1,860| 16% | 158 | 142
Estonia 238 | 138 | 1182] 1914| 2050 22% | 199 | 1115 | 1613| 2175
Ireland 1116 | 408 541| 1848| 1317 1511 | 8% | 711 | 855 726
Greece 11 8 12 5 5 45 17 28 6 7
Spain 154 | 1852 3307| 3524| 3750 3929| 3836| 403 | 4011| 3805
France 1% | 1468 0| 3494| 5114 5153| 53% | 5591| 568 | 5531
Croatia 616, 768 73| 48| 616 53B| 84| 9483| 6% | 1818
Italy 394 | 4058 3614| 362 | 3549| 388 | 3559| 3431 | 3176| 2950
Cyprus 226 349 513| 171 2% 218) 2% | 25| 55 259
Latvia 74| 326 192 28| 29 233] 4% | 31| 615 201
Lithuania 77 92 401 101 | 330 273, 28| 307 326 483
Luxembourg 1,787 1543 | 1553| 2170| 198 | 16%m | 3895 3026| 3056 | 364
Hungary 445| 673 38| 287 | 487 4 | 605 414| 42 457
Malta 912| 943 894 3®| 679 423| 466 558 4& 413
Netherlands 12| 575 147 | 1,892 304 68| 427 | 1488| 2401 860
Austria 304 | 2519| 2172| 2117| 2230| 1912| 4514 | 500 | 2563 | 228
Poland 167 50 52 49 50 49 51| 169| 1% 45
Portugal 60, 60 530 654 998| 12| 1166 984 1111 | 114
Romania 2 67 63 A 49 I I 77 85 5
Slovenia 400| 1,68 147 121 | 148| 1441 1259| 1,318| 12& 647
Slovakia 1,048, 810 791 910| 699 879 88| 970| 114 9%
Finland 678 | 528 74| 5331 | 4931 | 46D | 458 | 47B | 5357
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Sweden 695 68| 685 554 63 715 "¢ | 62| 749 753
Norway 350 44| 719| 324| 61|  478] 646 613| 530 216
Switzerland 897| 2611| 295 3410 2898 33| 4722| 2916 | 3563
UK 1677 18| 1909| 1949 21| 1886 16% | 178 | 1725

Note: EU-28 (201332020)

In the past decade, the incidence of fatal accidents (FA) in AFFand CAPHin EU countries shows a
steady increase.However, several countries regularly report azero rate for CAPH FAG : Belgium
(2012, 2014, 201®2017), Estonia (20132013, 201552016, 201852019), Greecein most years ex-
cept for 2014, 201792018), Croatia (20142016), Lithuania (2018) Luxembourg (2013, 2015, 2017),
Netherlands (2017), Sloveniamost years, Slovakia and Switzerland (both in 2017)At the time of
writing t he data is unavailable for 2019 8 EU total, Belgium, Finland, Switzerlangdand UK. (Table 8;
Appendix 2)

When summarising FA rates through the (201082019) decade, Austria, Luxembourg, Norway, Ire-
land, Czechig and Latvia have reported the highest rates in CAPH (Table 8). The FA rae in CAPH
(cases per100,000 agricultural workers) remains below 10 per year in most EU countries. From
2010to 2016, asharp increase was registered in Luxembourg (695:100,000), Austria (526:100,000)
and Latvia (47.4:100,000) but decreasedagain in 2019 in these countries. In Czechiaan extremely
high FA rate was reported in 2019 (91.2:100,000) (Table 8).

Photo: Risto Rautiainen.
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Table 8. Incidence rate (per 100000 annual work units) of fatal accidents in crop and animal
production, support activities and hunting in EU countries 201062019 (Eurostat 2021).

010 0 C 0 014 0 016 0 018 019
EU28 362 341| 468| 402| 430| 407, 463 450| 491
EU27 361 435| 481 403| 432 410| 466| 451, 492
Belgium 159| 1836 0 512 0 584 0 0| 425

Bulgaria | 1053| 6.86| 1316| 319, 7.74| 9,04 294 578| 619 162
Czechia 691| 917| 1084| 1030 604 764 689 971| 965| 9116
Denmark| 903| 961| 1412 1272 485| 475| 1436| 585| 636 1435
Germany| 237| 294| 336| 233, 250 164| 203| 177 227, 284

Estonia | 847| 1542 0 ol 617 0 0| 1167 0 0
lreland | 2409| 2558 2341 12| 2434 1413| 1987| 2214| 137| 1737
Greece 0 0 0 ol o022 0 ol 101 o022 0
Spain 162| 197 529 438| 403| 486 385 347 424| 381
France 096 3398 o| 867 691| 652/ 1371 808| 968 930
Croatia 580| 395 407 307 0 0 o| 276/ 367/ 581
ltaly 1003| 1172| 1071 1094| 99| 1010 901| 714 814 1042
Latvia 649| 1087 534| 2380 | 1531| 519| 4736 594| 1835 986
Lithuania| 955| 404| 955 419| 1596 501| 1073 794 o| 878
'Bg’ljfén' 1334| 1341| 1425 0| 1506 0| 6546 0| 5875| 3203
Hungary | 521 1499| 391| 353| 357| 082 966 367 573 39
l’:lf]tc'l‘ser' 870| 043 039 185 152| 028 025 ol 127/ o7

Austria 3901 | 2323| 2434| 2614| 3110 | 2745| 5958| 3046| 3160 | 1954
Poland 185| 056 055| 024 042 062 026| 060 109| 015
Portugal 235 201| 345| 259| 220 473 306, 359, 186| 363
Romania| 052| 1036| 1287| 1322 1105| 1758| 1864, 1770 | 1284| 110

Slovenia 0 0 2.10 0 7.07 0 7.36| 1417 0 0
Slovakia | 182 730| 697| 1325 342| 603 214 0| 833 1152
Finland 113| 486| 127 527| 765 645 812 282 497
Sweden | 373 1922| 662 o| 898 1078/ 782| 1013 1713 0
Norway | 831| 647 1106| 1920| 4770| 3001| 2440 1806  3025| 1032
E‘:‘]’gzer' 227 222! 717/ 259| 9s58| 732 1073 ol 271
UK 1049| 1259| 1215  1459| 879| 880! 911| 1254| 1148

Abbreviations: FAJ fatal work accident; CAPHG® crop and animal production and hunting and related service activities.

Countries reporting zero fatalities in CAPHhave also zero as their fatality rate in AFFAFF tables
are seen in Appendices.The highest rates of FA in AFF in 20162019 were reported in Austria,
Romania, Norway, Ireland, Luxembourg, and Latvia. The annual FA ratesihighly variable in AFF
but remains below 10:100,000 in most EU countries (Appendix 2).
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WG4 members carried out farm accident and farm occupational disease surveys in 2019s part
of the Sacurima COST Action. The surveys were sent out to all SACURIMA mdmers and substi-
tutes. After the surveys, WG4 comparedthis national data with Eurostat numbers, to identify dif-
ferences and opportunities for improvement in data registration and reporting. The Sacurimasur-
vey showed significant differences between in Eurostat statistics and national statistics for both
FA and NFA rates in CAPH 2018201562017 (Figures 14 and 15).

Incidence rate of NFA in Eurostat and national statistics 2017

Denmark M Eurostat M National
Germany
Croatia
Italy

Lithuania

i

Romania
Finland*

Netherland

Estonia

=]

1000 2000 3000 4000 5000 6000 7000 8000
Non-fatal accidents per 100 000 workers

Figure 14. Comparison of 2017 non-fatal accident rates reported in Eurostatvs. national statistics
based on a Sacurima sirvey (2019).
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Incidence rate of FA in Eurostat and national statistics
2017
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Figure 15. Comparison of 2017 fatal accident rates reported in Eurostat vs. national statistics
based on a Sacurima survey (2019).

Comparisons of Eurostat and national accident rates indicatea challenge in calculating accurate
accident statistics in agriculture. The differences are partly due to ESAW reporting guidelines re-
garding the inclusion/exclusion of self-employed farmers, irregular or temporary workers, active
retirees and family members. This inaccuracyis a major concern as the majority of the agricultural
and forestry working population is included in these categories. In many instances, national ates
are considerably higher and place agriculture and forestry at or nearly the top among industry
sectors (OSHA, 2019).

Potential accident risk indicators

In micro enterprises i those with no employees (self-employed and unpaid family workers) A

AFF represents12.7% of all non-fatal accidents at work registered in EU-27 in 2018 while about
50% of the AFF information is lacking (Eurostat, 2018) Further, the highest share of fatal accidents
(20.0%) amongindustry sectors was recorded for agriculture, forestry, and fishing (Eurostat, 2020).
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Figure 16. Management Committee participants getting to know the farm ergonomics on a farm
in Croatia. Photo: Risto Rautiainen

Information box

The top eight killers in agriculture are (IAMZ 2011):

Transport accidents (being run over by or overturning of vehicles)

Falls from height (through roofs, from ladders, trees)

Being struck by falling or moving objects (machinery, buildings, bales, tree trunks)
Drowning (in water reservoirs, slurry tanks, grain silos)

Handling livestock (attacked or crushed by animals, zoonotic diseases)

Contact with machinery (unguarded moving parts)

Entrapments (under collapsed structures)

Electricity (electrocutions) (OSHA, 2019).

Much of the agriculture work is still carried out by hand and the stress on hands, shoulders and
upper back is reflected in statistics (Figure 16) Injury analysisin agriculture work by body part
shows that for all activities combined, the most common body parts injured in non -fatal work
accidents in the EU-27 in 2018 were the upper limbs (shoulders, arms and rands) at 39.3% fol-
lowed by 29% for lower limbs. The back accouned for 11.3% of all injuries. Injuries to the torso
and organs were relatively common in agriculture, forestry and fishing (6.4%) compared with an
average for all economic activities of 3.5%. Head injuries made up 94% of non-fatal accidents in
agriculture, forestry and fishing, compared with 6.3% in all sectors combined. The analysis of fatal
work accidents in agriculture, forestry and fishing, highlights that around one third of fatalities in
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the EU-27 in 2018 related to injuries of the whole body or multiple sites (32.9%), and nearly one
quarter (23.9%) were head injuries and(13.4%) were injuries to the torso and organs (Eurostat,
2018).

Statistics on non-fatal accidents in 2018 showed two particularly common types of injuries in the
EU-27, namely, wounds and superficial injuries (29.3%) and dislocations, sprains and strains
(26.4%). The next most common types of injuries were concussion and internal injuries (19.1%)
and bone fractures (10.7%); none of the other types of injury accounted for a double -digit share
of the total number of non -fatal workplace accidents. Bone fractures were relatively common in
agriculture, forestry and fishing (17.0%) compared with the average for all economic activities
(10.7%). The loss of body parts (amputations) vas also relatively common in agriculture, forestry
and fishing (0.7%) compared with the overall average (0.4%). Burns, scalds and fralkite were 3.6
times as common in accommodation and food service activities (6.0%) as the average for all ac-
tivities (1.7%), while poisoning and infections were relatively common in agriculture, forestry and
fishing and in manufacturing (both 0.6%) compared with the average for all economic activities
(0.4%) (Figurel?). (Eurostat, 2020)

Non-fatal accidents at work by type of injury and economic activity,

EU-27, 2018
(% of non-fatal accidents for each activity)

Total (all activities) I I

Agriculture, forestry and fishing (A} I |
Mining and quarrying (B) I ‘
Manufacturing (C) | |

Construction {F) 1 | |
Wholesale and retail trade (G) 1 I |
Transportation and storage (H) 1 | |
Accommodation and food service activities (1) ] | |
Administrative and support service activities (N) 1 | |

Public administration and defence (O

)
Human health and social work activities (Q)

0 20 40 60 80 100

Wounds and superficial injuries Bone fractures Dislocations, sprains and strains
mLoss of body parts (amputations) Concussion and internal injuries Burns, scalds and frostbite
mPoisoning and infections Other Unspecified

Note: non-fatal accidents reported inthe framework of ESAW are accidents that imply at least four full calendar
days of absence from work (serious accidents).

Source: Eurostat (online data code: hsw_n2_07) eurostati@

Figure 17. Non-fatal accidents (%) by type of injury and economic sector in 2018 (Eurostat 2019).

There are two particularly common types of injuries in fatal accidents in the EU-27 in 2018, and
these were different from those observed for non -fatal accidents. Multiple injuries accounted for
almost one quarter (22.9%) of all fatal accidents, while concussion and internal injuries accounted
for one fifth (20.0%) of the total. The next most common fatal injury type was bone fractures
(11.9%). In the EUJ27 bone fractures were a relatively common type of injury among fatal accidents
for agriculture, forestry and fishing (17.5%) (similar to construction 17.6%). Wounds and superficial
injuries were relatively common within agriculture, forestry and fishing (8.4% of fatal accidents)
and in accommodation and food service activities and public administration and defence (both
7.5%), compared with the average for alleconomic activities (5.4%). (Eurostat, 2018)

It should be noted that both fatal workplace accidents and non -fatal accidents with over 3 days
absence from work for employed workers are reportable under EU OSH directives. However,
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within the over 3 days category, there can be a range of serious consegiences and accident types
on farms. For example, in Finland agriculture had the highest incidence of over 30 days serious
injury accidents (Karttunen et al, 2006). Gender differences are commonly reportedamong many
industries, where males have a higher ircidence of injuries compared to women. This is also true
in agriculture, but this may be caused by difference in working hours performing dangerous tasks
on farms (Appendix 3). Differences in injury risk have been found by production type, farm size
and income factors, and cultural differences may also affect injury reporting (Figure 18). In Finland,
Swedish speaking farmers had a significantly lower farm accident incidence rate than Finnish
speaking farmers (Karttunenand Rautiainen,2013). Also working with heavy machinery is a major
source of serious accidents in agriculture. One third of the farm injuries with machinery were as-
sociated with maintenance and repair in Finland (Leppéala et al, 2016).

Figure 18. Talking about cultural differences on farms. Hurdal, 2018. Photo: Eda Merisalu.

Occupational disease and health problems in agriculture

Eurostat (2010) has reported thatwork-r el at ed heal th problems occur 1
tur e, hunting and forestry® sector oréhdnonragyotwart h i n
occupational sector. Thismay be related to less favourable job characteristics, such as manual

work and atypical working hours, in these sectors. According to an EU survey from 2012, workers

from the agriculture sector were more likely than those in any other sector to report that their

work affected their health (Eurofound, 2012). Over 60% of agricultural workers reported having a

limiting chronic disease or high levels of cardiovascular disease (CVD). Pesticideelated risks,
musculoskeletal disorders (MSD), zoonoses, skin cancer, stress and psychosocial issues are @l

ther major continuing or emerging risks in the sector. These have either not been adequately
addressedor have been underestimated owing to lack of accurate data over the years. EU-OSHA,

2019).

Limited availability of European data sourceson health and well-being makesiit difficult to com-

pare the agriculture and forestry sector with other occupational sectors. According to one Euro-

pean study, over 60% of agricultural workers report a limiting chronic disease and agriculture is

the second highest occupation reporting chronic disease in general. In a 2007 EU survey 61.3% of

respondents from the agriculture and fishing sector reported that their work affecte d their health;

significantly higher than the construction sector, which was the next highest at 44.3% (Eurofound,
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2007).Individuals with a chronic disease have reduced employment and earnings prospects, partly
because they are more likely to leave the labour market early or because they find it difficult to
re-enter employment after an absence due to disease (Eurofound, 2019).

Agricultural work often involves a worker's whole family (including children and the elderly) and
parents often take their childre n with them into fields, thus exposing both to occupational hazards
(ILO 2000) Exposure to poor working conditions has serious repercussions on children's growth,
development and health, as well as onw o0 me mppr@gnancy and worsening pathologies brought
on by old age (Tibone, 1989).Women and men working in agricultural industries and women
living on farms have a higher risk of infertility. Other birth defects related to the use of agrochem-
icals include oral and facial clefts(Hoppin et al., 2006; McCauleyet al., 2006) A number of studies
on womend health in agriculture have revealed the relationship between occupational hazards
and iron deficiency and anaemia in pregnant women as well as complications in gestation, foetal
disorders, physical and development disorders in new-borns and infants. The risk of miscarriages,
premature deliveries and spontaneous abortions has been directly related to work in unfavourable
conditions, such as microclimates in greenhouses and exposure to pesticides(Molina-Guzman
and Rios-Osorio, 2020; BeaneFreeman et al., 2011; Delaney et al., 2009).

The Sacurima Working Group 4 literature study found that a wide range of reviews on specific
agricultural exposures and health effects have been published, especially on pesticide exposre
and long-latency effects such as different types of work-related cancer and degenerative neuro-
logical diseases. Other important indicator categories for risk monitoring include respiratory dis-
eases associated with agricultural dust, musculoskeletal disrders, zoonoses and noiseinduced
hearing loss.

Within European countries, existing data collection systems on work-related diseases in agricul-
ture vary widely. In most countries only compensated occupational diseases are reported.How-
ever, in some countries selfemployed farmer incidents or only farm employee incidents and dis-
eases are reported, because of differences in social security systems. Underreporting about social
factors associated with work related diseasesis a universal problem among farmers and farm
workers. Added to this, health surveillance of migrant workers includes many socially unknown
factors.

In Ireland, farmers have been shown to have higher levels of cardiovascular disease and cancers
than other occupational groups. It is fair to say that farmers in most countries face significant
health challenges (Van Doorn et al., 2020 EUOSHA 2019)

A survey conducted by Sacurima WG4confirmed the supposition that national and Eurostat sta-
tistics have wide variation and many gaps and are not satisfactory as acceptable information
sourcesforma ki ng 0 evi decisianereldbed t® poticy making to improve accident and
occupational ill health prevention in the European agriculture sector (Figure 19)
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Figure 19. Farm visit, Croatia 2017, discussing better well-being on farms. Photo: Eda Merisalu.

Discussion

In this chapter the means, indicators and examplesfor monitoring progress and evaluating impact
of interventions on injuries and illnesses in agriculture were explored. The agriculture sector in
Europe is estimated to be among the most hazardous industries in terms of the numbers and
rates of fatalities and non-fatal injuries. Notably, the level of seriousness of injuries in agriculture
is higher than for other sectors. Fatal and non-fatal accident statistics provide risk indicators that
can be used to evaluate the effect of structural changes in the agriculture sector in Europe. Euro-
stat statistics and national statistics related to agriculture and ill health in agriculture should be
developed to get more reliable comparisons between different countries and to track progress
over time. In conclusion, WG4 makes the following recommendations: 1.improve OSHreporting
systems 2. Statistics need to be detailed enough to provide data for separate sub-sectors within
the agriculture sector, 3. develop analyss for socioeconomic background data (e.g.farm size, land
size farmed, number of enterprises in each country, demographic characteristics of the farming
population including proportion of family members and self-employed farmers; insurance sys-
tems in place ) and 4.researchrequired to analyse OHS situation in microenterprises and self
employed people in agriculture and 5. Monitoring of serious accidents (over 30 days sick leave)
should take place in agriculture statistics.
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3. Disseminating the measures and tools of safety
culture and risk management to agriculture
stakeholders

Authors: Pat Griffin, Anne Marie Heiberg,Helle Birk Domino, Jarkko Leppéaléand, Risto Rautiainen

Sacurima Working Group 5(WG5)disseminatedSacur i ma Acti on networking
research findings, published papers, conferences, events and other items of interest and recom-
mendations to authorities, stakeholders and the wider agricultural communities in all participating

member countries. The SACURIMA.eu web and SACURIMA Facebook site were designed and
developed during the Action for spreading the message of safety culture and risk management

in agriculture. Information about the Action Management Committee, Core Group, COST Associ-

ation, Grant Holder organization, Objectives, Activities, Meetings and other deliverables such as
Presentations & Papers, Press Releases, Policy Recommendations and ongoing research can all be
found on the web site (Figure 20).

SACURIMA facebook site has hadB5 members and the web site has had significant numbers of
visitors. The SACURIMA Logo was designed placing the farmer at the center of our work and used
on the web site, Facebook page and on all Sacurima presentations and documents(Figure 21)
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Figure 20. Sacurima website front page.

Web site content

Lots of work went into making the web site functional and attractive showing photos of EU agri-
culture, Core Group meetings, Working Group meetings and hosting Sacurima network outputs
such as ongoing research,policy recommendations, videos and published papers. The web site
featured the Kick-off meeting and Action Objectives followed by all Working Group meeting
Agendas and Minutes to allow Action Members and interested parties follow the Action activities
(Saawrima 2018). The website address has been shared and referenced in every presentation and
publication presented during the Action.
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Information box:

Sacurima kick -off meeting at the COST Association head office, 2017.

Facebook was used as the most ap propriate social media platform for interac-
tion within our group and our wider audience.

Facts about SACURIMA facebook site

A Created 4" of September 2017

A 84 members

A Total about 185 uploads (pictures, text, agendas, videos, statistics, posters,
presentation, reports)

53 of 84 have been active in one way or the other for the last year (on facebook site)

Regular communication increased the reactions, upload and comment in the Sacurima net-
work and between the other interest groups. In the facebook t he Sacurima members have
shared their latest research results, photos and background information, which is not availa-
ble in other sources.
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