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Work-related accidents and illnesses

Every 15 seconds, 150 workers
have a work-related accident,
and 1 worker dies from a workrelated accident or illness
International Labour Organization (2018)

The construction sector is particularly poor
21% of fatal accidents at work in the
EU-28 were in construction
(Eurostat, 2018)

1.31 fatalities per 100 000
full-time workers in the UK
construction industry

9.5 fatalities per 100 000
full-time workers in the
USA construction industry

(Health & Safety Executive, 2019)

(Bureau of Labor Statistics, 2017)

Migrant workers are particularly vulnerable
Foreign-born males are 1.4 times more likely to
work in construction than are native-born males
(Eurostat, 2011)

Nearly 15% of the 2.25
million construction
workers in the UK are
non-nationals
(Labour Force Survey, 2017)

66% of migrant workers who
died in the UK in 2007/2008
worked in construction
(Centre for Corporate Accountability, 2009)

Migrant workers are particularly vulnerable
 Language barriers
 Difficulties understanding safety
information, instructions, training

 Lack of knowledge of safety rules and
regulations of host country
 Poor integration into the workplace
 Fail to learn safety norms and regulations
from native peers

 Cultural differences
 Differing values and attitudes towards
safety compared with native workers

Language is a key
barrier to learning

Migrant workers are particularly vulnerable
 Labour market conditions

Migrant workers are
often employed in
‘3-D’ jobs - Dirty,
Demanding and
Dangerous

 Vulnerable workers
 Lack of prior training

 Poor working conditions





Risky tasks
Increased pressure
Poor relationships with supervisors
Lack of safety equipment

 Poor living conditions
 Malnourishment
 Lack of hygiene

We need to improve safety in construction
 Key aims of the ESTEEM project:  How do injuries, accidents and incidents typically
arise on construction sites across Europe,
particularly for low-skilled and migrant
construction workers?
 How may safety training interventions help
reduce these injuries, accidents and incidents,
particularly for low-skilled and migrant
construction workers?
 How can we evaluate the quality and
effectiveness of such safety training initiatives?

Who are the ESTEEM team?

Six key outputs from the ESTEEM project
1) Safety Training Knowledge Base
2) Interactive Platform for Safety Training
3) Safety Training Package
4) Safety Training Evaluation Device
5) Safety Certificate System for Trainers and Trainees

6) Safety Training Guidelines

Outputs from the ESTEEM project: O1
Peiró, J. M., Nielsen, K., Latorre, F., Shepherd, R., & Vignoli, M.
(2020). Safety training for migrant workers in the construction industry:
A systematic review and future research agenda. Journal of
Occupational Health Psychology, 25(4), 275–295.

1) Safety Training Knowledge Base
 Systematic review of the scientific literature related to safety training
for low-skilled and migrant construction workers
 18 papers reviewed in detail (from 2681 initially identified)

 Analysis of existing safety training provision (e.g., courses, methods,
activities) and its effectiveness; safety laws and regulations;
safety/accident statistics; health and safety professional bodies
 416 sources identified in total

 Stakeholder interviews (34 in total) and focus groups (8 in total)
 19 migrant construction workers, 11 national construction workers, 20 site
supervisors, 21 trainers, 17 OSH practitioners

Outputs from the ESTEEM project: O1
 Need to design appropriate and effective
training for low-skilled migrant workers
 Language barriers, cultural differences, adverse
labour market conditions

Communication
Teamwork

Rose Shepherd,

 Games, role playing, practical exercises, small
group activities, visual materials

 Need to include “soft skills” in training
content, not just technical skills
 Need to find better ways of evaluating
training effectiveness
 Training transfer

Situational Awareness
Decision Making
Fatigue & Stress
Management

Outputs from the ESTEEM project: O2
2) Interactive Platform for Safety
Training
 Online platform for dissemination
of the other project outputs
 ESTEEM Website
• https://esteem.group.shef.ac.uk/

 Online Training Platform
• http://esteem.unibo.it/

 ESTEEM Guidelines Website
• https://esteem.valoraprevencion.es/
?lang=en

Outputs from the ESTEEM project: O3
3) Safety Training Package
LEARNING
WALL 1
(4h)
ENTRANCE TEST
Introduction
Project presentation
How to use platform
Technical vs nontechnical skills

LEARNING
WALL 2
(4h)

LEARNING
WALL 3
(4 h)

LEARNING
WALL 4
(4 h)

LEARNING
WALL 5
(4 h)

Mandatory safety
training
(technical skills)
Spain & Italy only

Technical
contents taught
alongside nontechnical skills

Technical
contents taught
alongside nontechnical skills

Technical contents
taught alongside
non-technical skills
EXIT TEST

E-LEARNING WALL (4 h) Training materials and gaming on the online platform

Outputs from the ESTEEM project: O3

LEARNING
WALL

3

TECHNICAL
CONTENTS

NON-TECHNICAL
SKILLS

Mechanical
hazards

Communication

Electrical hazards

Situational
awareness

Chemical hazards
Physical hazards

Decision making

CLASSROOM
ACTIVITIES
Analysis of videos,
pictures, news articles

ONLINE ACTIVITIES

Falling from heights

Group exercises &
discussions

Risks of electrocution

Hazard identification, risk
reduction, good safety
practice

Safety sequences

Chemical hazards

Outputs from the ESTEEM project: O3
 Watch the video
 Analyse the decisions made by
the workers
 Discuss how appropriate these
decisions were with respect to
safety
 Consider how safety could be
improved in this situation

Outputs from the ESTEEM project: O3

Outputs from the ESTEEM project: O3

Outputs from the ESTEEM project: O3

Outputs from the ESTEEM project: O4
4) Safety Training Evaluation Device
LEARNING
WALL 1 (4h)

• Safety knowledge
test for workers
(entrance test)
• Survey 1 for workers
• Observations
• Phone interviews
with trainers

LEARNING
WALL 2 (4h)

LEARNING
WALL 3
(4 h)

LEARNING
WALL 4
(4 h)

• Observations
• Phone
interviews
with trainers

• Action plan
for workers
• Observations
• Phone
interviews
with trainers

3 MONTHS POST
• Survey 3 for workers
• Phone interviews
with supervisors

LEARNING
WALL 5
(4 h)

• Safety knowledge test
for workers (exit test)
• Survey 2 for workers
• Action plan follow-up
for workers
• Observations
• Phone interviews
with trainers

6 MONTHS POST
• Survey 4 for workers
• Phone interviews
with workers

Pilot testing
Pilot number

Total participants

Total migrant workers Total native workers

Italy 1

22

11 (50%)

11 (50%)

Italy 2 (students)

19

15 (79%)

4 (21%)

Italy 3

20

8 (40%)

12 (60%)

Spain 4

4

0 (0%)

4(100%)

Spain 5

11

2 (18%)

9 (82%)

Spain 6

14

2 (14%)

12 (86%)

Spain 7

17

17 (100%)

0 (%)

Total

107

55 (51%)

52 (49%)

Outputs from project: Evaluation O4
 Kirkpatrick’s (1994) training evaluation model and training transfer (Baldwin

& Ford, 1988)
Results

Safety climate
Changes in safety compliance and NTS

CONTEXT: Peer and
supervisor support for
transfer

Behaviours
TRANSFER: Adaption and
translation

Learning

Reactions

Knowledge tests and learning reports

Materials, trainers, structure

Reactions: Interviews
 Workers interviewed 6 months later.
 Overall positive reaction to training




Enjoyed structure and materials (e.g., slides and videos)
• “I like the slides, the videos and the trainers”
• “In my opinion, the training was well organized and the topics were
interesting.”
Positive impressions of trainers
• “… the trainers were good and listened to us.”
• “I am satisfied, I liked the course, especially the trainers and the
activity.”

Learning: Technical skills
Data Analysis
 Knowledge Tests:


Trainees scored on average 11%
higher after training in both Spanish
and Italian cohorts




65% pre-training vs. 76% post-training

Suggests training produced greater
understanding of safety indicators,
signs, and expectations

Learning: Technical skills


Most talk about PPE but…

 “Let me see, I remember the signage, when we

saw this theme, I remember the signs, the
forms, the colours and what they mean. I also
remember the types of PPE that you have to
use when doing dangerous work, whether it is
masks or expiration dates.”
 “How to work safely, for example, carrying
weights with good posture...working with
protection, with masks and gloves.”

Learning: Non-technical skills
 Can workers mention and/or describe skills learned?
 “The key things I learned were the NTS”
 Many workers had not studied the NTS skills in other
courses


Indirect mentions:
•
•



“I learned to take care of myself and care of my
colleagues” (Teamwork)
“I learned that we are all important in ensuring
construction site safety” (Safety awareness)

Direct mentions:
•

“I learned the NTS that I didn't know before, like
teamwork, communication and situational
awareness.”

Transfer
 Any adaptations needed to transfer training

onsite?
 No need  Skills and knowledge directly

transferrable
 Reported by workers:
 “What I have used ? Pretty much everything

straight to the letter.”
 “The construction sites you go to, whether
they are small or large, the safety issues are
always the same, more or less.”  Wider
transfer of skills

Behaviours: Technical skills
 Quantitative pre- and post-test

analysis: No changes in Safety
Compliance
 Evidence of hard skills adopted,
notably the use of PPE
 “I remember to use the right PPE
every time I need it.”
 “Now I always wear high visibility
trousers and jacket, helmet, ear
defender and glasses when needed.
I try to wear all the PPE that I need”

This Photo by Unknown Author is licensed under CC BY-SA

Behaviours: NTS behaviours
Before and after analysis
 Non-Technical Skills:
Participants scored lower in second
follow-up (T4) compared to in pretraining (T1) in Situational
Awareness and Decision-Making
 But many people not working – or
working in different sectors (about
30% reported they did not work six
months later)


Behaviours: Non-technical skills
Specific NTS skills from interviews:
 Decision making: “I have used a lot of soft skills like decision making.”
 Situational awareness: “I learned that I have to carry out the work safely and I have to
pay more attention when I’m working.”
 Teamwork: “I learned to take care of myself and care of my colleagues. I don’t
remember one episode in particular, but I put into practice a lot of knowledge that I
learned”
 Fatigue and stress management: “Most of all fatigue. Communication with colleagues
and the people around you, but first and foremost about fatigue. For example, a little
while ago, a colleague was very angry and he got into an argument with a colleague.
But on the day, I was able to calm him down and I sent him home”.

Results
 Safety climate change
 Workers reported greater awareness of teamwork, importance of safety
behaviours, which impacted colleagues’ behaviours
 “[Other colleagues] used to not use a helmet regularly but now that I have told
them, they always use it because they have become aware, especially regarding
the use of PPE.”
 “I have only had one new colleague and I am crushing him a lot with safety, so
much so that if he attends the course, he will pass it for sure!”
 “In construction it is better working together, because working as a team makes
things better and there is less fatigue.”

Context: Peer and supervisor support
 Overall good peer support
 “After training, we always talk together about what [the trained workers]
learned.”
 With few exceptions, trainees and supervisors report high support


Trainee:
•



“He had a positive reaction. He discusses with me and we talk together about
safety. Yes, now he encourages us to work in safety.”

Supervisor:
•
•

“I usually talk to them afterwards and try to talk to them again after some time.
I think it’s important for workers be involved in the safety organization”
“I have given him tasks in the construction site to apply what he had learned.”

Outputs from the ESTEEM project: O5
5) Safety Training Certificate System for
Trainers and Trainees
 Based on the ESTEEM Safety Training Knowledge
Base and the implementation and evaluation of
the ESTEEM Safety Training Package and ESTEEM
Safety Training Evaluation Device

 Trainers and trainees who have completed the
ESTEEM Safety Training Package will be awarded
with a certificate which will be valid across the
EU, thereby enhancing workers’ mobility

Outputs from the ESTEEM project: O6
6) Safety Training Guidelines
 Based on learning acquired during the
completion of the other project
outputs
 Developed for organisations, OSH
practitioners, trainers, supervisors and
workers
 Best practice recommendations for
safety training and evaluation in the
construction industry, particularly for
workers most at risk

Outputs from the ESTEEM project: O6

Outputs from the ESTEEM project: O6

Outputs from the ESTEEM project: O6

Outputs from the ESTEEM project: O6

Outputs from the ESTEEM project: O6

Outputs from the ESTEEM project: O6

Strengths of our ESTEEM training
 It is evidence based and builds on a
state-of-the-art literature review, focus
groups and interviews with key
stakeholders

 It builds on ‘soft skills’ to enhance
teamwork and leadership,
acknowledging the need to create a
good safety climate within the site
across different groups of workers
 It is interactive and open to migrant and
non-migrant workers, to facilitate
collaboration once back on the
construction site

 It is tailored to workers with potentially
limited language skills and low literacy,
and include videos, pictures and games
 It consists of face-to-face training
supported by online training, to provide
additional resources where trainees
may struggle with content
 It includes a thorough evaluation of the
extent to which training is transferred,
i.e., translates into changes to safety
behaviours in the construction site and
the effects of such changes

Visit our website…

https://esteem.group.shef.ac.uk

Join our LinkedIn group…
https://www.linkedin.com/groups/12070732/

Subscribe to our YouTube channel…

Thank you for
listening :- )

Any questions or
comments?
Email:
rose.shepherd@sheffield.ac.uk
k.m.nielsen@sheffield.ac.uk
Website:
https://esteem.group.shef.ac.uk/
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