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Figure 1 Conceptualisation of the causal chain for rework.
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Figure 2. Precursors of error for safety incidents
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Reworlk

Risky Behavior

Interviewee K- Most rework in my experience oocurs due o nisky
behavior. Generaly most NCRs happen because they jpeople] don't
do what was planned. We have pre start toolbox talks but how muc
aclualy trandemed, communicaied i hem is a big question. Even
though may have been doing he pb for 20 years but when the
siuation changes, a location is changed and envionment is changed
andthere is pressure i get the work done, they [subcontradors] take
shoit-cuts”.

Knowledge and Skills

Interviewee C: “With regad © concrete, workmanship ises are a
problem Not having adequale vibratin, and being able b gd he
grout down nto he blockwork fonms, so that's a workmanship and
understanding of the Importance of core filng. In the sense of work, |
guess workerrelated competency™

Interviewee G 1 think in the Bst faur projedts | have been involved
with, most of the time, the subcontracior is only nferesied in signing
the conlract, and hey come on board and they dont fully
understand the full ramifications of what's equrred on the pb. They
smmply dont hawe the experience, the company may have but its
employers that they have put on aur jobs dan't — this is a key reason
why we get rework We ofien don't have enough supenisors to
watch to them”.

Interviewee J: If i's quality relaied, eyl [subcontradors] take a
shoit-cut straght away. Even hose on [a projed S/C] and youl a
speciication for a warehouse floor and nstead of putting in hings
ke, leveling the raiks and all he red, hey used people used to
buiding foot paths and didnt level he floor. Because they were
holding up he pounng of he slab they did fe leveling by hand
nstead and st wore the NCR —management didnt really care._

People

Social Distance

Interviewee I "Yaung guys on sie dont realy get
access 1o the older guy’s who have all he expeniences
They can kam an awiul lot about fhe needto get it nght
and taking pnde n ther work. The older guy's havwe
been around and know that going at e end of the cay
is all matters Most of the older tradies are prelly safety
savvy, but they also know the short-cuts, whidh is hard
tomanage”.

ety

Risky Behavior

Interviewee F- “When you start investigating, when you start prodding,
when you start getting people to open up it will always find its way back to
the dollar. | woukint say peopk take <hortcuts with ntent or even
delibertely, but we are always ushing so there is a higher frequency of
incidents”.

Inferviewee G- Al he pilng rig where they were lowenng he cage info
the pile, aflet the conaete had been poured, and as it staried to go off,
they ted o remove he cage, and they tied © use a crane o do it The
chan holding the cage snapped — it coukd have been dangerous at that
pont They were rushng o get it done: program first! Hom memory
supensors were sacked because of nisky behaviour™

Inferviewee H We had a guy who fell through a pendration. He went
outside and over he hand rails, so this was behavour diven. Insiead of
staying wihin he wnines, he umped the hand i and then hit the
penetration and downhe went. Hetook a short-cut.”

Knowledge and Skills

Inerviewee D: “We subcontract out 99% of our work We hawe an
obligalion 0 provide genesml franing nstudion b our suhcantradors,
particulady around our systems. The subcontracior needs © provide
dequatetrainngtoits employees. But they dont”

Inlerviewee E- “The subbies were rushing to get things dne as we were
behndprogram Everyone hing, 90 hey were aitng comers. PPE
was not bemg wom, people not wearing helmets ghsses Mod of the
safety events were proedies gong o eyes, cut hands, and a couwple of
imbs. They had not been educatedabout PPE.

Inlerviewee H “A young gquy cipped on an aluminium op rail sedion on
the side and he leant against hat, and fel 1.8 metres onto his head He
was eiher unskilled, or didn’t have the knowledge; the scaffold had been
ncomectly buit But, hey had all he tickets 0 say they could do i, and
had been tramed in & before, but hey obviously did it andher way — we
dont knowwhy?"

Figure 3. Examples of people ‘precursors’ to error



Reworlk

Schedule Pressure

Inerviewee F In temms of ral safety ncidents, they traditonally ocour with
rework and mshng. In one project we had three or burderaiments n a space
of two weeks and that was pst because everyone was frantically ushing
amund o get scope out. Just minor stuf where machines would strike
platiomms because they werent set properly werent beng supervised. We had
breache s of ulesbecau=e people weentbeng supemised. Jobs sarply dont
have nth d it stretched”.

L P

Interviewee B “Under resourcing from a Q perspective. We have a combned
mole, which certainly isnt enough. Se, ¥ you have an SQE or HSEQ, you're
never going © get hemr. If you are an S manager then you are not responsble
forit

Imerviewee B: "Checks and babnees that would typically take place on a
daily and weekly basis by the = Qpracitbners maming around, he value was
unseen. The value of quality was not acknowledged by senior leaders. There
is a belef thatanyone cando iI"

Imerviewee K Most of the time the budget is seveely cutto fhe bone. Ye are
Teer 1 contractor, but we do work that can be done by a Tier 3 who use less
resources. We tend to put fewerstaffonthesejpbs

Managerial Commitment

Interviewee I It comes back b wilture and management commitment. I
culture and the messagng amund rework was Bke it was with safety, ke,
rework goes up, then ssmeone dies, we might um the tide_ | am not sayng
that we™ ever be dble b povide a message ke that, but f we trealed it as
seniously as we do other cultural angles, ke envionment and safety, | hink
you'll see a shiftin busa [ it”.

P

Interviewee A: “We don’t undersiand the ot causes, and we dont have he
nght people in the organization really promoting this. Really stepping out and
P ing the imporiance, pomptng what've leamt. We need commitment
fom management o say "Hey, you guy’s its important we find out exactly why
thngshappen, andthenwe puta fixin place so it doesnthappen agan™

Organization

Schedule Pressure

Imerviewee A: From my perspective, we're not making margin, which has meant
the omanization has been cufing back on resmurces, which is causing more
rework. YWhich affects the margin agan. Y¥e are n a cycle and we need to come
out of it by nvesling, reducing and increasing our profils. Yyhen we get ework
we're confronted with sthedule pressure which impacts our safety; s a vicious
that we need to break”

Resourcing

Interviewee G: If you say the word, safety it is a show stopper, management will
sten. But what they have done is pied oher areas into the safety, @ it's getiing
less resource but they expeditto be given the same mportance.

Interviewee H Tm always very ciitical about how we manage reclification works.
It's not a matter of, go hel for Eaher and whatever it takes b get i done, it's a
matter of..._we can sill d & as quick i’s ud got b be phnned. But, no matier
how wel we plan, epurcng becomes an and so does wst, the potential
for safety to be comprised ncreases when this unplanned work ocoums. New
risks emerge. Ye always under the pump so we’d forget sometimes to do things
— st the pressure of the job™

Interviewee I: If we've fhe company] bts of work on, and tis one projecf] is
fmishing, and this one’s started, they'l put mnmnal sff on pojeds that are
slarting They move people when the poject is finished to the new one rather
than empbying new siaff. So at the start of pmjeds we have poor resourcing and
both quality and safety are affected; supervisionis anissue®

Lagging Indicators

Interviewee J Al qualty and safety teams are pushing ther own agenda” No
one wants a safely nodent, and the problern wath qualily 15 that it affects your
pocket. There is nothng that legislates anythng © recover those costs With
safety you have something that is very tangble. You hawe jaid terms, lagging
indicators used o indicale progress toward compliance with safety rules. But
the= indicabors don't tell you how many people got hurt and how badly, but not
how wel our company is doing at preventing incidents and accilents. If we
reduced rework maybe we could prevent ncidenis?®

Figure 4. Examples of organization ‘precursors’ to error



Rewaorlk

Strategic Disconnection

Interviewee A: "We hawe estabished policies and procedures but the
pmwijects do their own hing There is a disconnect between coporate vision
and he pojects we delver. Some pogcts go really wel, they have top
people on them, others go bad Wihy, wel, popd managers a diven
delver the margin and thaf's what counts. YWe need everyone i pull in the
same drection and this isnthappenmng, particularly the reporting of NCRs™

Focus on Prevention

Imerviewee A° "Behavior tends to travel around with supenisors and hose
site engi and senior L and the projedd  manager, and projed
diectors. We've seen some benefils out of people putiing up ther hand and
reporting early and foang a small issue rather than the big issue that going ip
happen. Repoiting sils at the projed level, and cullure in pjeds vanes.
There is no culure of saying don't eport, but then again they don't say go
ahead and report. They're [ not enc ging the behavior.
They st dont tak about it, the right behaviorin the first place”

Interviewee B: 7 thnk here’s still a reluctance in many parts of the
busness, because unlke safety, it’s easier i hide ework. Ywhen someone
is mured here are diierent knds of parameters a phay. Frst of all, ¥ you
inure someone, there’s a clear legal obligation b motify, b take ceitan
action, and that isverytangible, and obvious”™

Imterviewee C: 1 essns leaned fend o sty within the project, they dont
tend to come out as global iniative. This it of communication isn't shared
within the omganization. There have been dtempts and there’s a database
outthere, butthere is no appetite to go and delve in and ook back”

Managenal Commitment

Interviewee F: We were encouraged b report rewoik and salety incidents
on the pojed | o for the purp of conli mp i, butwe al
knew nothing would ever get done about i, so there were some culural
issues on the project. There was't really any commitment b look at
improving_ | guess when you raise something and you fry and fix it, you get
a lot of resistance, you don’t get suppoit fiomn the management sie, = the
thinking on the pmject was “why bother?”

Project

Structure
Interviewee K “Basically safety has been done by people who come fiom trades

and non backg qually people come engmneering
backgounds Management say the safely is mod important and they put quakity
under safety. Top management think that safety and qually are the same thing and
the same as envionment. Very few engineers become safety people. The company
has bundied them all bgether 0 save money as part of a e-stucture! So they
safety isimp oitant but they have diluted it and qualty™

Focus on Prevention

Interviewee J. "Look peopk just think 1 will penaized”, and ¥ you are honed you
may get ermvized and lo=e your job i peopk repoit smehing To be honest with
you, this is smething everyone has n ther mind, why should | tell you this is not
my job. This is not my responsbility, i’'s somebody else’s_._Or, ¥ | say something
management wilknowand | will impact the poject.

Inferviewee K- “Reporting of safety ncidentsdepend thec es Hilsa
mmnor thing, they wouldn’t really want to actually”

Interviewee G- "People have been reconding things the wiong way and not repoiting
everything thal they are supposed b db_ Details are lacking as they dont want b be
asked tooo many quesfions™

Interview H "__ | mean losng your pb is big —there wasno counseling, |think they
were waked off the job fornot folowing procedures

L - "Subcontraciors dont openly report incdents If they can get way
with i, they wll | guessthere is afearfactor”

Procedures

Interviewee F. “it’s all about safely. Sdfely his. Safety that. We cant do our job
properly because we’ve got all he= safety ules we've got b do and | cant fl tis
and that doesnt happen orl i out of time, because I've spent all moming doing all
these pre-staris and geiting all my paperwork ready, and then | am rushing n the
aftemoon, and then | find I'mcutting comers because we can't finish thejob on ime”

Figure 5. Examples of project ‘precursors’ to error
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Figure 6. Mitigating precursors of error



