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ABSTRACT

In 2005 and 2009 Skanska Finland recognized anrappty to improve its incident
prevention through incidence reporting and the afsthe Five Whys technique in
accident investigation. A two-phase safety programapproach was adopted
resulting in augmented safety awareness and engagems well as a more
appropriate and actionable representation of uyiderlincident causes through
organizational learning. The paper promotes thigrigtn of new concepts to the lean
construction discourse, and serves as interesting about the move towards a zero
waste culture for a large organization.
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INTRODUCTION

Employees in the construction industry suffer fropor Health and Safety (H&S)
performance, with 1,300 workers killed in the Ewgap Union each year (EASHW
2004). Beyond the human mischief, this implies at\economical problem. Losses
may account for up to 8.5% of a construction pridgemosts (HSE 1993).

From lean production point of view, workforce irpg and the resulting
disruption to the work progress represent wastecanstruction projects. The
relationship between lean production and safetyopmance has been explored in
several papers, and it has been shown that byratteg lean principles and tools in
the production planning safety risks may be migdate.g., Saurin et al. 2002). On
the other hand, in dynamic systems such as thetrootisn business, workers’
freedom for adaptive modifications may lead to harearor (Rasmussen 1994). For
this reason, efforts have been made to innovatbadstand reduce human error, e.g.,
through visual management (Saurin et al. 2006). sWeand Sawhney (2004)
demonstrate through agent-based simulation thedhgfamanagement policies and
expectations. Current best practice discussiongesighat the proper approach to
safety is not to impose more rules but to changesistem’s behaviour into being
safer (Bertelsen 2004).

However, underneath systemic challenges, the glug improve construction
safety records may also be a reflection of a furetaal problem in understanding the
accident process (Schafer et al. 2008). One ofdbis to engage the organization in
the finding of incidence underlying causes is TheeRVhys. It is a heuristics geared
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at revealing causes of a problem by asking “whyt?éast five times in succession
until reaching an actionable cause to support pratdolving (Ohno 1988). The Five
Whys is a step in the A3 Problem Solving tool tleatommonly used as a team
exercise (Hafey 2010). To the construction indusiitye Five Whys has been
introduced through the Last Planner™ initiative |({&a 2000).

In the lean construction literature, the discussb organisational learning from
incidents in order to prevent recurrence is stéityvmarginal. Also the use of Five
Whys is not reported in this context. The aim @ turrent paper is to describe how
the construction organisation Skanska Finland @éptidg incident investigation and
communication as part of a comprehensive incideevgntion initiative, including
the Last Plannél initiative and the Five Whys tool. The study alsffers
preliminary observations and results from the dewelent.

BACKGROUND

Skanska Finland, part of the Skanska Group, ontefworld largest construction
companies, has 3200 employees and a similar amofinvorkforce through
contractors, engaged in 200 simultaneously on-gpirgjects. Skanska Group has
published a strategic ambition to move toward zacoidents and as part of this
mission, it has recorded its fatal accidents glgbsince 2002 including all safety
performance indicators with common metrics sinc8520rhe core problem to date
remains to effectively prevent recurrence of sevimeidents across the Group.

So far the implementation of the zero accidentgganm including Last Planner™
(LP) showed encouraging results in terms of bedtaployee satisfaction and H&S
performance gnon et al. 2010). Since 2007 also the Five Whys as phrLP
initiative was promoted in the organisation. Beyaisdcase-by-case analytical value,
a core prospect was that the Five Whys could stteuhe incident learning process,
starting with for those who carry it out (Hafey B)1land spreading across the
organization, to finally enrich the overall safetyareness and culture.

As Kjellen (2000) describes, an organisation’sureltis a perspective for analysis
focusing on an organisation’s shared beliefs, ualtis and norms, i.e., it describes
“who and what we are, what we find important andviwe go about doing things
round here” (Hudson 2001). This means that an @asgéan’s safety culture tells the
way safety is perceived, valued and prioritisedyal as enacted in the organisation.
While generic models for safety, health and envitent information systems have
been presented (Kjellen 2000) much of the existafgty problems may indeed arise
from a lack of recognition of the dynamic and deget nature of construction work
(Schafer et al. 2008). Therefore it is interestmgtudy how the Five Whys incident
reporting relates to improvements in safety cultamed resilience engineering
(Hollnagel et al. 2006).

From the viewpoint of lean construction, systemilissgce is achieved through
continuous monitoring of system performance andv'lengs are done” (Schafer et
al. 2008), meaning it cannot be simply integrated using more procedures,
guidelines, personal protective equipment and &ariNor can it be achieved by a
centralized, top-down management approach, butdsffdistributed responsibilities.

This concept coheres with the fundaments of pebpked safety (Geller 2005),
where safety improvements in essence necessitapempstakeholder knowledge and
will. This means, the right conditions need to h& m place to nurture worker’s

Proceedings for the 20th Annual Conference of the International Group for Lean Construction



Use of Five Whys in preventing Construction Incident Recurrence

knowledge of and about, as well engagement in aaotigrevention. While safety
knowledge is often hampered people’s habituatioa tertain risk environment and
superficial explanatory models, their will to engag safety improvement, is further
hampered by lacking opportunities to assume owierébr the organizational
processes concerned. Tools like incident reporéing The Five Whys technique
promised to be relatively intuitive in adoption \hhelping to overcome important
hurdles to the building up of safety knowledge -intyathrough guiding construction
workers’ attention to and thinking (or learning)oab safety and its antecedents.
Finally, by embedding this in the LP initiative egf stakeholders should be able to
appreciate themselves as process and change agents.

Nevertheless, the Five Whys is often associateti pihpointing deterministic
cause-effect relationships. Cognitive systems awging (Rasmussen et al. 1994)
challenges this straightforward analysis by clagnthat causal attribution to an
accident is a social construction. Therefore, tmpgse of using the Five Whys in the
organisation was not to identify exact root causbkst rather to challenge
investigators to look beyond usual causes, i.edetper underlying and contributing
factors. Accident investigation should try illumieaunsafe acts in the context of
preconditions for unsafe acts, unsafe supervisimh @rganizational influences as
proposed by Rasmussen (1990).

Concretely, whereas in the past the majority ofabeident causes in the Skanska
accident reports referred to human error at tina¢ ti thus blaming the operator - the
organisational understanding of accident sequen@g. Heinrich 1980) or
organisational contexts (e.g. Reason 1997) wasivella weak. People did not care
and understand as much as they should about thetiothers’ safety for a variety of
socio-psychological reasons, such as work task naation (Reason 1990),
“Groupthink” (Darley and Latane 1968; Janus 198Bssic cognitive biases such as
actor over-attribution or recency effects (Ebbirhat913; Ross 1977), or,
importantly, because improper volume and represientaof incidents impedes
learning and problem-solving through deep analogssk and Holyoak 1980).

To sum up, in 2005 and 2009 Skanska Finland rezedgnan opportunity to
improve its incident prevention through incidenegarting and the use of the Five
Whys technique in accident investigation. In thepart we shed light on how the
company’s recent safety initiatives helped to augmedividual and organisational
understanding of safety issues, how in paralleétgyabwareness and culture was
stimulated, and what indications of improved safegyformance can be found.

SKANSKA FINLAND SAFETY PROGRAM

The Skanska Finland company safety policy priggishe minimisation of risks of
fatal accidents, lost time accidents as well aggerincidents that had potential of
fatal injuries. A safety information system accaglito Kjellen (2000) was
established in Skanska Finland to support thisetardt aims at a learning
organisation through careful data collection, inigegion, data processing, analysis,
distribution and fact-based decision making.

In the following, the initiated safety program latwed in 2004/2005 is reported
over two phases:

. Phase 1: Launch of systematic incident reporting
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. Phase 2: Evolution into a more comprehensive clkseg method
including reporting, causal investigation and léagnand process change.

PHASE 1. LAUNCH OF SYSTEMATIC INCIDENT REPORTING

Prior to the launch of systematic incident repgytine organisation was in a state of
lacking awareness of its health and safety perfoo@aStatistics were put together
once a year or ad-hoc, and an inclusive safetyr@iivas in its infancy.

Method

In 2005 the organisation launched systematic legrriifom safety deviations
(anon et al. 2010). The campaign and electronic safgtyrination system was set to
collect as many safety observations as possible fitee workforce. This was to
increase safety communication and interventionaratdous conditions and actions.

To capture data for accident/injury compensatiogaaistruction sites there was
an online reporting protocol set for the organmain 2006. The web-based reporting
was made mandatory in order to improve data quality to get the European
statistics on accidents at work (ESAW 2003) codmglace. For the own staff all
accidents requiring medical aid are collected tlothe system. The reports include
information on the place, time, type and severityinjury, causes and preventive
measures (Figure 1).

Results and Discussion

The adoption of the accident reporting was fullypliemented in the organisation.
Safety observation submission rates rose betwe@s-2009 from a 363 to 1778 [Nb.
of observations per 1 mio. labor hours], and cadiimgy with it, general and specific
safety discourse quickly spread through all orgation levels énon et al. 2010).

ESAW codes were now equally reported, but a keyeolagion was that
practically no qualitative information on caused goreventative measures were
registered in the system during 2007-2009 (TableThg reported causes included
only primary causes including “human error” — witte majority of the preventative
actions referring that “the operator needs to beensareful”. This is in line with Van
der Schaaf et al. (1991) statement that in tratiiisafety culture causes of errors are
attributed to inattention and carelessness on behtie workers.

Table 1. Number of reports that were collectedrap@007-2009.

Accidents Serious near Causes Preventative actions
miss incidents
2007 253 0 3 44
2008 261 0 2 38
2009 115 0 2 1

Note: During the years 2004-2008 only fatal accislem accidents with serious injuries were
investigated and learning shared in the organisatio

The launch of Phase 1 of the Skanska safety programted an organizational
transition from a state of poor safety awarenestslaw engagement to a state of
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growing safety and risk awareness, and therebyndathe ground for an evolving
safety culture. However, no effective learning am@nge process was encouraged
yet. At best, there was some implicit learning ngkplace. But, with the focus being
pre-dominantly on human error, there was also araisk for learning being driven
by inapt conclusions and emerging safety disengagentherefore, additional tools
needed to be integrated to support incident armlgsid the industrialization of
actions based on gained insights.

Further on, cause classification of incidents wasumiform, which additionally
undermined preventative actions. As the literapresents several ways to categorise
causes, it was decided that a general causal cadi@RAS model (Davies et al.
2000) should be used as templagehnical, proximal, intermediate anddistal.

PHASE 2: INTEGRATION OF L AST PLANNER AND THE FIVE WHYS
Method

In 2009 the LP concept was integrated to the osgdioin’'s management system. One
of the tools introduced with it was the Five Whiis brought the opportunity to
develop a new procedure for accident and seriatident investigation. Some other
investigation models were tested earlier with wesdults. The Five Whys seemed to
have potential with its relative simplicity. Aftsome piloting and good response a
Skanska Finland template was put together.

A simple A4 flash report is widely used in safetygmeering. Influenced by the
LP process, the new report comprised the follovalgments:

1. Describe what has happened (what, when, to whomar ne
miss/injuries/severity)

2. Assess failures in constraint removal in the weekigrk plan — were
preconditions for safe work in place (design, mater work group,
machinery/tools, workplace, conditions, safe johlgsis)?

3. Use the Five Whys to find the underlying causes@egentative action

4. Categorise causal codes with CIRAS model (technigslies (technical),
worker (proximal), management (intermediate), managnt system (distal)).

SKANSKA

5 Whys Incident Report

o
Fall from height

Figure 2. Snapshots of Web-based reporting protigeid) and Five Whys Incident
Report (right)
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A safety information system utilising Five Whys itkent reports was established
according to the Figure 3. The Five Whys incideports are disseminated across the
organisation in order to increase collective awassron safety concerns. The reports
are attached to internal news bulletin and prirde@ach site to both foremen and
workforce facilities. Further, site representatiaes advised to discussed the reports
during their weekly workforce meetings.

Safety specialists are used to review the repddréat is published, as well as in
complex cases to help investigation. No uniforminirey was offered to the
organisation to carry out the investigation andrepg.

Reports are also analysed in the safety managersngend discussed in the risk
committee, and if necessary also in the safetyeliesdnip team meeting. Further, they
have been used in the design of meetings regargirggperty development
organisations, safety trainings as well as comnaiiun and negotiations with supply
chain partners. Finally, the procurement unit utes reports to share learnings
among the Nordic countries.

Results and Discussion

During 2010-2011 268 investigations and a respeativmber of flash reports were
published (Table 2). The reporting coverage way weh, with accidents needed to
be reported within five working days. Remarkableswhat for the first time the
organisation received any qualitative information subcontractor accidents and
serious near miss incidents. As also the incumbéi reporting continued (see
Phase 1: Method), the system allowed to follow ugre week that all required Five
Whys incident investigations were published.

In a systematic safety culture accident investigatand preventative measures
address not only immediate causes, but also intiateeand root causes (Van der
Schaaf et al. 1991). By the new reporting procetleesituation massively improved
in the organisation. In 2011 incident reports comgd on average 2.3 causes per
reported incident (Table 2) as opposed to the“plaming the worker” (Phase 1).

Reports on accidents

Learning from the Analysis and and severe near miss
reports summarization of accidents.

1. The site of occurrence data

2. Other sites Development of

3. Safety managers remedies
meeting

4. Risk Committee Processing

Distribution
Data
collection

...........

Five Whys

Decisions Incident Reports

Skanska
production
I:I SHE information system system
—p» Information flow

Inquiries formore
information

Figure 3. Safety information system utilizing theemWhys incident reporting
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Table 2.Number of reports collected during 2010-2011

5 Whys Lost time Serious Reported Reported Reported
Incident accidents near miss causes causes in preventative
Reports incidents average actions
per report
2010 117 78 39 232 2,0 195
2011 151 102 49 343 2,3 311

Even an escalation can sometimes catalyse thetigatsn process. For instance,
sometimes it may be more fruitful to “blame the eiman” for the creation of
circumstances with increased risk at work. And thkerough the Five Whys process,
askwhy this creation took place. Hence, the transparamclopen dialogue required
by the procedure is a true learning exercise ainadfor cultural change, with the
prejudicial focus on individuals changing quickly more systematic viewpoint.
Therefore the investigation challenges all stakeééws to find rational contributing
causes in the production process and the orgamisati

As part of the reporting template, the site tearw radso assesses failures in
constraint removal in the weekly work plan. Thisswa review potential weaknesses
in the LP process, and to reset the investigatamagigm (see Question 2 of the A4
flash report depicted in Figure 2). Collected frexcies are depicted in the Table 3.

According to the site assessments, the most confiailome type is a lack of pre-
task risk assessment. Therefore, more attentiodsngebe spent in the weekly work
planning to identify risks, to prepare work aread aonditions, tools and machinery.
Weekly identification process should better ingiahore detailed risk planning for
high risk activities.

Table 3.Reported constraint removal failures in the weakdyk plan

Problem or deficiency in the constraint Reporting proportions
removal in the weekly work plan
Pre-task risk assessment 31%
Work area or conditions 20 %
Tools or machinery 17 %
Design 10 %
Workforce 9 %
Personal protective equipment 7%
Materials 6 %

Beyond the investigative benefits, our goal was #&isfind indications as to how the
Five Whys concept and reports dissemination carefiteresilience engineering.
Primary opportunities are to support the orgarosatp expect the unexpected and
spread engagement and owner ship.

Expect the unexpected: Reporting increases organisational awareness ¢gnee
and manage unexpected events. It prepares peopife iarganisation to cope with
surprises (i.e. unforeseeable events). Some exarapepresented in Table 4.
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Table 4.Five Whys Incident report on unexpected event

Title Work that was Consequences Cause Underlying
carried on cause
24.1.2011 A balcony slab  After lifting the Two slabs got In the precast
Serious near was lifted from first slab 1,0 m lifted because factory warm
miss incident. a truck by the another slab they were frozen  slabs are stored
Fall of a tower crane. failed and fell. together. on top of each
balcony slab. other without

disjointing them.

Spread engagement and ownership: The reporting template has inspired some site
teams to report all medical cases and also otheratipnal deviations. This is an
implication of better causal understanding and @néen — a more holistic “zero
waste”-culture; arguably a sign of resilience epgiing. As Hollnagel et al. (2006)
write, safety is not viewed as a system property “buas something a system or
organization does, rather than something an orgéaizhas”.

GENERAL DISCUSSION

Since 2004 Skanska Finland gradually introducedfatyp information system in the
organization, which in 2009 was essentially auge@iirough the integration of the
Five Whys. The major change with the inclusion lo¢ tFive Whys, was that it
seemed no longer possible to report just “operatmr” as kind of default incident
cause. The new report procedure forces the siteagaamnent to do an investigation
beyond primary attributions, including assessmeid iprecondition failures. The
new procedure facilitates local and organizatideatning on incident investigation.

The results compared to the old data show thabtanisation has moved from
traditional safety culture towards systematic saf@ilture. Systemic use of flash
reporting in cases of serious near miss incidemtisi@st time accidents has improved
the quality of investigations. Incident reports nawver several primary and
underlying causes instead of mainly just blamirgydperator. The top ones report up
to 4 or 5 causes and respective action. The disioib of the Five Whys reports
across the organisation has increased organishti@regparency, awareness, open
communication, and had helped to understand “syssatus” and hazard
identification.

In fact, the reports form a data base displayedirasage potential. In addition to
learning at site, the reports may be referred isigilemeetings, own property
development organisations, safety training sessisaopply chain communication,
procurement and process development. Informatidhenreports is practical, visual
and may even be formulated to increase engagemesafety; i.e. by using stories,
showing people, the consequences of poor safetgy Thay be used also to
communicate success, stories of excellence ands aasere proper controls have
saved lives. This is believed to pay-off in ternfidearning to understand underlying
incidence cause patterns or rules.

Learning from incidents with the Five Whys tool hasproved the organisational
safety culture and the understanding of incidentsabties. Therefore the Skanska
Finland is an interesting case about how a zeraeweslture and organisational
learning from deviations is put forward in a laggnstruction organisation. Based on
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the results of this study a recommendation is m&ganisational learning in all
kinds of production deviations should be promotetth & similar information system.

Some regions have voluntarily adopted the procetlur@so cover medical aid
incidents and even some material loss cases withafdty risk. This indicates
improved prevention culture in the organisation.

The use of The Five whys in incident investigati@ve further revealed failures
in the adaptation of the Last Planner™ proces$éndrganisation. More systemic
and comprehensive pre-task planning is needed enL# process. These factors
require adjustments to the way they are considerdde LP process; an issue that
affords our future research attention.

Finally, the incident reporting also helped to r@vihe dynamic and dependent
nature of construction work — not only to the pobjgeam, but much of the
workforce. Resilience safety engineering seeksifigsgtance better expectation of
unexpected events, and the Five Whys incident tieygodata supports this objective
to some extent. The new reporting procedure may teterstanding the nature and
causes of the incidents in order to effectivelyvpreg accident recurrence. The
database shows also that proper construction saf@yynot be just something that is
placed into a system through rules and standardsst@iction safety is something
that needs to be continuously lived.
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