Arbeidstilsynet
Samarbeid for sikkerhet j bygg og anleg
9:

Accidents in the

KOMPASS - TEMA NR. 2 26
-2 2000

@ @
e e
y /\/\—’\—/\/\/\,\/V\
AT
A A A
N e U ot
S—— P WJ —
R A R A A A A

-
NI -
e N - AN A
AT gy L -
AT R A A A e
e

Stig Winge
A A
WMMV

Seniorradgiver
Seksjon for arbeidsmiljgfag og analyse ,
I A A T
- S T

Authors of the report:
Bodil Aamnes Mostue, The Norwegian Labour Inspection Authority

Cecilie Aldstedt Nyrgnning, The Norwegian Labour Inspection Authority

Stig Winge, The Norwegian Labour Inspection Authority
Hans Magne Gravseth, STAMI — The National Institute of Occupational Health in Norway

Arbeidstilsynet

25.05.2021



Contents

1. Background
2. Accident statistics
3. Characteristics of 146 accidents investigated by the Labour Inspectorate

2019
4. Causal factors of the 146 accidents

@Arbeidstilsynet 25.05.2021



Background
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Occupational construction fatalities
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Occupational Fatalities in the Construction industry

e Many serious accidents from 2009- I

 Alot of “turbulence” in the industry
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Fredag 16. mars 2012 raste 48 tonn betong ned fra et nybygg pa Brattera i Trondheim. EN 52 ir gammel mann mistet livet i ulykken. Foto: Ned
Alley / Scanpix



Cooperation for safety in Construction

A formal cooperation between the
authorities, clients, designers, Sis BA 3% g
contractors, labour unions, etc.

e Established 2014
e Aim: Reduce the number of accidents

e The authorities (LI) is represented on
the board and deliver annual reports
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Annual reports and PhD

e Seven annual reports:
* Monitor development in accidents

e Analysis of problems, e.g.: Prefab,
Vehicles, Digging, Falling objects, Fall
from heights etc.

e Phd and four articles: «Occupational
safety in the construction industry»:

e Accident types

e Barrier failures

e Causal factors

e Safety management
e www.sfsba.no
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The «nature» of construction

 |nherently dangerous work

* Project based — limited time

e OQOrganisational complexity

e Subcontracting and hired workers
 Small- and mediumsized enterprises
e Labour-intensive

e Highly dynamic
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Accident statistics in Construction
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Occupational injuries

2791 2716 2712 2670 2664

2014 2015 2016 2017 2018 2019
mmm Accidents at work, Construction Industry - Accidents at work per 1 000 employees, Construction Industry
= Accidents at work per 1 000 employees, Average All Industries Kilde: SSB
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Occupational fatalities
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Occupational fatalities
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Analysis of all construction accidents

investigated by the Labour Inspectorate
in 2019 (N=146)



Characteristics of accidents investigated by
the Norwegian Labour Inspection Authority in 2019

U kln/own Fatal 5%
No %
16% N
e 146 accidents
° 154 InJurIeS Potential fatal accident?
® 8 fatalltles Probable
Possible 49%
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Characteristics of the injured workers

* 99 % men
* Highest injury frequency rate in the age group below 25 years
e 27 % immigrant workers

Employee status

Permanent employee 68 %
Temporary employee 15 %
Hired employee 16 %
Unknown 1%

Sum 100 %
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Type of project (N=146)

T —— ss

Building: Housing, office building, shopping center

Renovation and demolition

Construction: Ditch, road, bridge, railway, tunnel etc. _ 22

Electricity work _ 7

Industrial building: Factory, power plant, warehouse, operating building, high - 3

voltage

I s

Other
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Types of accidents (N=146)

Fall from roof/platform/floor

16

Struck by falling object - other than from cranes 12
Contact with handheld tools 12
Fall from scaffold 12

Contact with electricity

Fall from ladder

Fall from height - other than part of building
In or on moving vehicle with loss of control

Trapped between/against machinery or objects

w‘
D
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Struck by moving vehicle

Fire, explosion

Struck by object person is carrying or using
Contact with flying objects

Contact with falling objects from cranes

P = S S O

Contact with moving parts of machine
Fall on same level

N

Fall from moveable platform

- il

Contact with hanging or swinging object
Other
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Analysis of causal factors

Accident prevention begins with having a clear understanding of factors that play key roles in
causation (Hinze et al., 1998)
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Construction Accident

Causation Model
(Haslam et al., 2005)
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B v

permanent works design, project management, construction processes

safety culiure, risk management

Shaping Factors

atludesmotivations site constraints
o ngupeergiziinl s work scheduling
o .
3 health/fatigue housekeeping
i | |
- v L4
= actions layout/space
-~ behaviour lighting/noise
=
capabilities hot/cold/wet
communication local hazards
4 'y
work team <% workplace
" o
+ accident }
o "
materials <% equipment
* Vol
Immediate suffab_ﬁ_fﬁ‘].f
Accident usability
Circumstances condition Material/
T Equipment —
Factors
design
specification

supply/availability/maintenance

Shaping Factors

Site Factors

25.05.2021



Causal factors (N=146)
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Causal factors (N=146)

QArbeidstilsynet

Worker and work

Materials and

team

Workplace

equipment

Originating

91

59

42

71

[ Worker actions/behaviour

I 84

Knowledge/skills
Communication

Attitudes and motivation

I 38
—— 22
I 38

[ Immidiate supervision

I 69

Worker health/fatigue

Local hazards

Site layout/space

Work environment

Housekeeping

Work scheduling

Site constraints

Conditions of materials or equiment
Usability of materials or equipment
Suitability of materials/equipment
Design/spesification materials/equipment
Supply/availability of materials/equipment
Permanent works design

Project management

Construction processes

Safety culture

w8
I 36
18
20
2
e 28
. 14
18
19
e 16

m3

)

12
e 23
. 14
I 33

Risik management

I g5

0 20 40 60

[percent]

80

100

25.05.2021



Unsafe acts

e Unsafe acts contributed to 84 % of the accidents

* Includes all acts at the ‘sharp end’ that have an impact on
the accident, such as mistakes, unsafe acts, violations of
procedures, taking shortcuts, etc.

e The Labour Inspectorate often find that employers blame
workers for accidents

e Worker behaviour is largely a result of the system workers
are part of (Reason, 1997) and symptomatic of trouble
deeper within a system (Dekker, 2014).
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Unsafe acts (%), causal factors and measures

-

Staffing

Education & training

-

Time pressure & production pressure
Procedures & instructions

Attitudes / safety culture
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Immediate supervision

Poor immediate supervision found in 69 % of the
accidents

Inadequacies in
» controlling unsafe conditions and behaviour, and
* planning the work to reduce risk

In some accidents the supervisor was part of the
poor safety culture or not present

Immediate supervision also found to be an
important factor in several other studies in
construction

The foreman is the key interface between worker
and management and plays a key role in ensuring
safety management
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Risk management in Construction

e The “nature” of construction complicates risk management

e Conventional risk management methods assume that risks can be
“decomposed” into small parts (Lingaard, 2013)

* |n dynamic settings, new hazards be created continuously

e Itis difficult to predict all the new hazards that will be created

e Many residual risks could have been controlled earlier
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Ability to influence safety at different stages

Conceptual Design

Detailed Engineering

Ability to Procurement
Influence
Safety Construction
Start-up
Low

Project Schedule

Source: Szymberski 1997
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Risk management at different stages by different parties

Accident risk

A
Client’s risk management

Design is a causal factor
in 40-50 % of fatal

> accidents (Behm, 2005;
Driscoll et al., 2008).

Designer’s risk management

Contractor’s risk management

.
-

Risk reducing

i measures
| | Risk reducing
| | measures
; : ! Risk reducing |
| measures || Residual risk
i | [ dealt with JsA
I » Project phase
Business Project development Construction
development & design

(Ref.: RIF, 2019; Albrechtsen et al. 2019)

@Arbeidsti]synet



Contents

1. Background
2. Accident statistics
3. Characteristics of 146 accidents investigated by the Labour Inspectorate

2019

4. Causal factors of the 146 accidents

— Unsafe acts
— Immediate supervision
— Risk management

@Arbeidstilsynet 25.05.2021



Thank you for your attention
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