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Safety, Quality and Environment 

AN EXPERIMENT WITH LEADING INDICATORS 
FOR SAFETY 

Kevin Ng1, Alan Laurlund2, Gregory Howell3, George Lancos4 

ABSTRACT 
Safety and organization of a construction site were improved with the application of 
safety leading indicators and a 5S assessment tool on a project managed using Lean 
principles. This paper is a report on a project built for a medical device company that 
manufactures stents and catheters. The $14,000,000 project included two high-tech 
ISO 8 clean rooms and associated laboratories. Safety related data collected on safety 
walks on a daily basis was organized for each specialty contractor and normalized for 
worker hours. This data helped the project focus on areas and trade partners of 
greatest exposure. The result on the second phase of the project showed significant 
improvements. The implementation of the 5-S assessment rated the site organization 
from zero to five for each contractor by a variety of key stakeholders. The results of 
the 5-S program clustered at the low end at the beginning of the project and 
significantly improved over time and reached almost 5 as the project approached 
completion. 

The paper will reflect on related conceptual foundations and propose follow up 
investigations aimed at exploring leading indicators and other assessment tools related 
to safety and quality of work.  

INTRODUCTION 
Safety and organization of a construction site were improved with the application of 
safety leading indicators and a 5-S program assessment tool on a project managed on 
Lean principles (Liker 2004 pp149). A description of the project, the companies 
involved, the application of various lean construction practices, and overall project 
outcomes will be followed by a more detailed report on the innovative safety practices 
and 5-S process employed. 

BACKGROUND 
XL Construction was hired by Johnson & Johnson as the general contractor to 
construct its West Coast Consolidation facility in Fremont, California.  The overall 
objective of the project was to modify an existing facility to co-locate Johnson & 
Johnson’s affiliate companies on the west coast at one campus.    

The construction project consisted of three major phases; and included the 
construction of ISO 8 clean room spaces, general research and development 
laboratories, and other general support use spaces.  Total construction square footage 
was approximately 60,000 square feet; construction budget was approximately 
$14,000,000 and the total construction duration, which included 3 phases was 11 
months. 

Johnson & Johnson had used Lean concepts on other construction projects; 
however, this was the first successful implementation of Lean principles on a Johnson 
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& Johnson project and was XL Construction’s first attempt to implement Lean 
principles.   

NEW SAFETY PRACTICES 

OVERVIEW 
Johnson & Johnson’s standard safety reporting matrix, which was presented to the 
team at the beginning of the project, requested that the general contractor track 
“leading indicators” of safety incidents.  Without providing a formal definition for the 
request, the matrix simply defined a “leading indicator” as a “preventive or proactive 
measure that is taken in order to decrease the possibility of an incident”.  The 
construction team implemented a program to collect, categorize, and report data 
regarding safety violations (corrections) as they occurred on the jobsite.   Each 
instance of non-compliance with OSHA regulations or the site-specific safety 
program observed on the jobsite was recorded – including date, firm of individual in 
non-compliance, nature of required correction, and implemented correctional 
measure.  Data was then sorted and displayed visually by category, firm, across time, 
and versus repetitive construction scope cycles.  Safety education on the overall 
jobsite, as well as individual trade/firm safety education, was tailored to address 
trends in safety correction data. 

Traditional and industry standard measurements of safety performance in the 
construction industry focus on incident rate.  Measurements such as OSHA’s 
Recordable Incident Rate compare the quantity of accidents or incidents to the 
number of hours worked.  The approach of this project was to track leading indicators 
of safety incidents, or those behaviors or jobsite conditions that could potentially lead 
to an injury or incident.  The project team applied Lean principles to this program, 
implementing aspects of goal setting, measurement, performance analysis, and 
accountability to tracking of safety leading indicators. 

In addition, common 5-S construction programs provide generic criteria for each 
of the 5-S categories (Sort, Set in Order, Shine, Standardize, Sustain), but do not 
provide specific criteria relevant to the idiosyncrasies of each construction project nor 
provide a method for evaluation, measurement, and reporting of performance 
(Sowards 2004).  This project team created a 5-S program that identified specific 
measureable criteria within each of the 5-S categories, and created a system for goal 
setting, measurement and performance reporting for each category.   

The safety leading indicators and 5-S data was formatted into various reporting 
tools as described below.  These tools were distributed to personnel on the jobsite, 
distributed to offsite management personnel and posted publically in the common 
lunch area.  The tools were also reviewed at monthly “Safety Leadership” meetings, 
which were attended by Johnson & Johnson, XL Construction, and multiple major 
trade partners.     

This paper will explore the methods used to track and report safety leading 
indicators as well as methods used to measure 5-S progress against established goals.  
Measurement of leading indicators of safety incidents will lead to a reduction in the 
frequency of safety incidents on the construction project.  Measurement of 5-S 
performance against pre-determined goals will lead to better overall project 
conformance with the 5-S principles.   



LEA

Obs
cate
cate
glas
new

of O
John
XL 
obse
docu

mul
disp

Fig

the 
high
occu
this 
com
Pers
Prot
requ
inci
mee
spec

ADING INDIC

served lead
egories (“P
egories also
sses” or “he

w or un-cate
Safety com

Occupationa
nson & Joh
Constructi

ervance of 
umented as
Safety corr
ltiple displa
play is show

gure 1:  Ove

The graph 
jobsite, or

hlighted for
urring with
may not b

mpliance wi
sonal Protec
tection”, as
uirements w
ident.  Thu
etings, as w
cifically foc

CATORS 
ding indica
ersonal Pro
o included 
ead protectio
gorized cor

mpliance wa
al Safety an
hnson’s req
ion and Jo
f non-comp
 a jobsite sa

rection data
ay formats w
wn in Figure

erall Project

in Figure 1
rganized in
r emphasis. 

hin the “Per
be particular
ithin this ca
ctive Equip
s seen in 

was determi
us, jobsite 
well as aw
cused on co

ators were 
otective Eq

multiple 
on”.  Each c
rrections.   
s defined by

nd Health (C
quirements, 
hnson & J

pliance with
afety correc
a was input 
were publis
e 1 below. 

t Safety Lea

1 displays c
nto the ten 

 These gra
rsonal Prote
rly alarmin
ategory), d

pment correc
Figure 2 b

ined to be a
safety educ

wareness of
rrection of t

An Experime

categorize
quipment”, 
more spec
category als

y regulation
Cal/OSHA) 

XL Constr
Johnson’s S
h any of t
ction. 

on a weekl
hed to all p

ading Indica

cumulative 
correction

aphs show a
ective Equip
g (many jo
eeper analy
ctions occu
below.  N
a leading in
cation, ove

f onsite saf
this particul

ent with Leadi

S

d into ten
as an exa

cific sub-ca
so included

ns set forth 
(http://www
ruction’s ov
Site Specifi
these proje

ly basis into
personnel on

ators Track

correction 
n categories
approximat
pment” cate
obsites expe
ysis shows 
urring within
Non compli
ndicator of a
erall jobsite
fety compli
larly freque

ing Indicators

Safety, Quality

n general s
ample).  Ea
ategories su
d flexibility 

by the Cali
w.ca-osha.c
verall safety
fic Safety P
ct safety r

o the jobsit
n the site.  

ed by Infrac

count for a
s.  Alarmin
tely 65% of
egory.  Whi
erience a hi

a large per
n the sub-ca
ance with 
a potentially
e and firm-
iance perso

ent leading i

s for Safety 

y and Environ

safety prog
ach of the
uch as “sa
for addition

ifornia Divi
om/), as we
y program, 
Program.  
regulations 

te database,
The most b

 
ction Categ

all personne
ng trends w
f all correct
ile superfic
gh rate of n
rcentage of
ategory of “
fall protec

y serious sa
-specific sa
onnel could
indicator. 

255
 

nment 

gram 
 ten 
afety 
ns of 

ision 
ell as 

and 
Any 
was 

 and 
basic 

ory 

el on 
were 
tions 
ially 
non-
f the 
“Fall 
ction 
afety 
afety 
d be 



256
 

Proc

Fig
Wit

belo
ben
by e
the 
to t
corr
tow

6 Kevin Ng, 

ceedings IGLC

gure 2:  Ove
th Personal 

Correction 
ow.  Each 
efit of this 
each the mu
data display

their person
rections sor

wards correct

Figure 3:  S

 Alan Laurlun

C-18, July 201

erall Project
Protective E

data was 
firm’s corr
display for

ultiple firms
y, and each
nnel onsite.
rted by cate
tion of their

Safety Lead
Inf

nd, Gregory H

10, Technion, 

t Safety Lea
Equipment 

also display
rections we
rmat was ob
s onsite was
h firm was g
.  Similar t
egory, each
r most frequ

ding Indicat
fraction Cat

Howell, and Ge

Haifa, Israel

ading Indica
Sub-Set Da

yed by trad
ere also dis
bserved to b
s created by
given indivi
to the bene

h firm was 
uent or alarm

or Tracked 
tegory With

eorge Lancos

ators Tracke
ata Broken i

de partner 
splayed by 
be two-fold
y the public 
idual correc
efits from a
able to foc

ming data tr

by Contrac
hin Each Fir

ed by Infrac
into Major S

firm as se
correction 

d: a sense of
and compa

ction catego
analysis of 
cus their in
rends. 

tor Firm an
rm. 

 
ction Catego
Sub-Catego

een in Figu
category.  
f accountab

arative natur
ory data spe
f overall job
dividual eff

 
nd Sorted by

ory, 
ories. 

ure 3 
The 

bility 
re of 
cific 
bsite 

fforts 

y 



over
inac
wer
“Me
corr
few
orde
lead
disp
hou
Rec
200
that
exh
jobs
exh

F

prog
thro
risk
prov
jobs
Figu
indi
imp

The data d
rall safety 
ccurately im
re most freq
echanical” 
rections wer

west correcti
er to meas
ding indicat
play model 
urs worked 
cordable Inj
0 man hours
t each firm
ibits the de
site acciden
ibit leading

Figure 4:  S
Sub

Lastly, saf
gressed.  Fi
oughout the 
k of the pro
vide measu
site training
ure 5 belo
icators, and 
provement o

displayed in
compliance

mplied that 
quently exh
contractor 
re least like
ions (such a
sure accurat
tors of safet
compares t
by that f

ury Inciden
s worked.  

m will expe
efined leadin
nts can be ta
g indicators.

Safety Leadi
bcontractor F

fety correc
igure 5 belo
project tim

oject site (b
urement of 
g of proper
ow tracks 
d provided th
over time. 

n Figure 3 
e of each i
those firms

hibiting lea
in Figure 3

ely to suffer
as the “Fire
tely the fre
ty incidents
the number 
firm.  This
nt Rate, stat
This safety

erience a sa
ng indicato
aken by tar
 

ing Indicato
Firm and Co

tion data 
ow shows o

meline.  This
by indicatin
the efficien
r use of fal
the overall
he team wit

An Experime

above, how
individual f
s with the h

ading indica
3 above), a
r a safety inc
e Protection
equency w
s, the graph 

of safety c
s “safety c
tes the numb
y correction
afety incide
rs.  Based o

rgeting thos

or Rate Per 
ompared to

was tracke
overall jobs
s display m
ng upward 
ncy of impl
ll protection
l project r
th a good in

ent with Leadi

S

wever, did 
firm.  The 
highest qua
ators of saf
and that tho
cident due t
n” contracto
ith which 
in Figure 4

corrections o
correction r
ber of safet
rate is an 

ent based o
on this data

se groups (f

Man Hours
 Overall Pro

ed over tim
site correctio

model was us
trends in l

lemented pr
n systems. 

running ave
ndication of

ing Indicators

Safety, Quality

not adequa
graph in F

antity of saf
fety inciden
ose firms w
to the fact th
or in Figur
each firm 
4 below wa
of each firm
rate”, simil
ty correction
indicator of
on the rate
a, a pro-acti
firms) that m

s Worked, D
oject Total 

me as the 
on totals, tr
sed to gaug
leading indi
reventative 
 The bold 

erage numb
f average p

s for Safety 

y and Environ

ately gauge
Figure 3 ab
fety correct

nts (such as
with the few
hat they had
e 3 above)
was exhibi

as created.  
m with the 
lar to OSH
ns observed
f the likelih

e that that 
ive approac
most freque

 
Displayed by
Rate 

project sc
racked by w

ge overall sa
icators), an
measures 
yellow lin

ber of lea
erformance

257
 

nment 

e the 
bove 
tions 
s the 
west 
d the 
.  In 
iting 
This 
total 

HA’s 
d per 
hood 
firm 

ch to 
ently 

y 

cope 
week 
afety 
nd to 
such 

ne in 
ading 
e and 



258
 

Proc

Fi

of e
corr
perf
bars
time
team
and 
pha
base
iden

5-S 

The
prob
resp
rele

crite
was
that
Crit
exec
emp
com
Mea
Con
man
assi
eval
firm
com

 Kevin Ng, 

ceedings IGLC

igure 5:  Ov

Because the
each phase 
rection rate 
formed.  Fig
s on the x-a
e period.  A
m utilized th

determine 
ses.  This p
ed on spec
ntical circum

ON SITE 
e implemen
blematic du
pect to the 
evant feedba
In order to 
eria for eac
s both pract
t results we
teria were a
cution of t
ployees info

mpleted?”). 
asurement 
nstruction’s 
nagement s
igning a nu
luator was 

ms and for t
mpiled, and 

 Alan Laurlun

C-18, July 201

verall Projec
Acr

e project wa
was roughl
across time

gure 5 abov
axis indicat

As scope rep
he data mo
leading ind

provided the
ific project
mstances. 

ntation of a 
ue to the c
specific sco

ack was inpu
address the

ch of the 5-S
tically impl
ere tangible

also created 
the 5-S pro
ormed of th
 Each crit
was condu
field sup

taff, and o
umerical “g

given the 
the project a
cumulative

nd, Gregory H

10, Technion, 

ct Safety Le
ross Repetit

as construct
ly similar, i
e with an in
ve also attem
ting the gen
peated (Pha
del on Figu
dicator tren
e team an ea
t performan

Five S pro
challenge c
ope and job
ut into the “
e first of the
S categorie
lemented gi
e to the po
within the 

ogram itsel
e 5S goals?
terion was 
ucted week
ervision st

others, each
grade” to th
opportunity
as a whole.
e averages f

Howell, and Ge

Haifa, Israel

eading Indic
tive Project

ted in phase
it was also 
ndication of
mpts to acco
neral constr
se 1 scope r

ure 5 to rev
ds from sim
arlier oppor
nce and lea

ogram on th
creating a s
bsite makeu
“Plan, Do, C
ese challeng
s.  Each cri
iven the sco
oint that th
“Sustain” c
lf (the two
?” and “Is th

listed on a
kly by a 
taff, trade 

h completed
he complian
y to measur
  5-S Evalu
for each cat

eorge Lancos

cator Count 
t Scope Cyc

es, and beca
beneficial 

f the genera
omplish thi
ruction activ
repeated in 

view upcom
milar activit
rtunity to ad
ading indica

his constru
system that
up and mea
Check, Act”
ges, the tea
iterion was 
ope and exe
hey could b
category to m
 criteria fo
he weekly 5
a single-pa
variety of 
partner fo

d the 5-S F
nce with ea
re 5-S effic
uation Shee
tegory were

Tracked Ov
cles.   

ause the con
to augment

al constructi
s, with the 
vity occurri
Phase 2, fo

ming constru
ties perform

ddress poten
ators exhibi

ction site w
t was both
asureable to
” cycle.   
am created a

evaluated t
ecution of t
be quantifi
measure the
or Sustain 
5S measurem
age field ev
f key stake
oremen, XL
Field Evalu
ach listed c
ciency for b
ets were the
e calculated

 
ver Time, a

nstruction sc
t the displa
ion scope b
colored ver
ing during 
or example)
uction activi
med in prev
ntial safety r
ited under 

was particul
h practical 
o the point 

a specific se
to ensure th
the project, 
ably evalua
e efficiency
were: “Are
ment works
valuation sh
eholders.  
L Construc
uation Shee
criterion.  E
both indivi

en collected
d and displa

and 

cope 
ay of 
being 
rtical 
each 
, the 
ities, 

vious 
risks 
near 

larly 
with 
that 

et of 
hat it 

and 
ated.  

y and 
e all 
sheet 
heet.  

XL 
ction 
et by 
Each 
idual 

d and 
ayed 



(see
and 

F

RES
All 
inci
thro

time
9.75
the 
to a
aver

indi
over
200
decr
rem

as w
“Per
thro
an i
time
indi
per 
coun
Prot
proj

thro

e figure 6) b
is displaye

Figure 6:  O

SULTS 
measured 

idents and i
oughout the 
The overall
e throughou
5 leading in
second four

an average 
rage numbe
Similarly, a
icator obser
r time throu

0 man hours
reased to 0

mained at 0.2
Most subse

well.  As an
rsonal Prote

oughout the 
incident in t
eline.  Dur
icators in th
200 man ho
nt reduced 
tection lead
ject. 
The measu

oughout the

below.  The
d by the bo

Overall Proje

categories 
in measurem
project.   

l jobsite fre
ut the projec
ndicators we
r months of
of 5.25 per

er of leading
although so
rved (adjust
ughout the 
 worked) du
.22 during 
22 during th
ets of the tot
n example, t
ective Equip
project giv

this categor
ring the fir
he Fall Prote
ours worked
to 5 (a rate
ding indica

ured criteria
e course of 

e overall av
ld line in th

ect 5-S Mea
Average, 

of data, b
ment of 5-S

quency of s
ct.  During t
ere observe
f the projec
r month.  D
g indicators 
omewhat le
ted for man
project.  T

uring the fir
the second 

he final four
tal count of
the “Fall Pro
pment” (wh

ven the impl
ry occur), d
st four mo
ection categ
d).  During 
e of 0.05 ob
ators were 

a in the pro
measureme

An Experime

verage (acro
he figure bel

asurement R
Tracked Ac

oth in trac
S performa

safety leadin
the first fou

ed per mont
t, the total l

During the 
observed d

ss dramatic
n hours wo

The rate of t
rst four mon
third of th

r months of 
f observed l
otection” su
hich was of 
lied potenti

decreased m
onths of the
gory were o
the second 

bservances p
observed d

oject’s 5-S
ent.  At the

ent with Leadi

S

oss all categ
low.  

Reporting by
cross Time

cking of lea
ance, showe

ng indicator
ur months o
th overall o
leading indi
final four m

decreased to
cally, the to
orked, per F
total leadin
nths of the p
e project, a

f the project 
leading indi
ubset of the 
f particular c
ial for seriou

markedly ove
e project, 1
bserved (at 
third of the
per 200 ma
during the 

program a
e outset of 

ing Indicators

Safety, Quality

gories) was 

y Category,

ading indic
ed improvem

rs observed
f the projec

on the proje
icators obse
months of 

o 3.5 per mo
otal project 
Figure 6 ab

ng indicators
project was 
and the over

schedule. 
icators decre

leading ind
concern to t
us injury or
er the cours
12 observan

a rate of 0.
e project the
an hours wo

final four 

also showe
measureme

s for Safety 

y and Environ

also calcula

 
 with Projec

cators of sa
ment over 

d decreased 
ct, an averag
ect site.  Du
erved decre
the project,

onth.   
rate of lea

bove) decre
s observed 
1.29.  This

rall project 

eased over 
dicator categ
the project t
r fatality sh
se of the pro
nces of lea
.40 observa
e Fall Protec
orked).  No 

months of

d improvem
ent, the ave

259
 

nment 

ated, 

ct 

afety 
time 

over 
ge of 
uring 
ased 
, the 

ading 
ased 
(per 
 rate 
rate 

time 
gory 
team 

hould 
oject 

ading 
ances 
ction 
Fall 

f the 

ment 
erage 



260 Kevin Ng, Alan Laurlund, Gregory Howell, and George Lancos 
 

Proceedings IGLC-18, July 2010, Technion, Haifa, Israel 

project score for all criteria within each of the 5-S’s (Sort, Set in Order, Shine, 
Standardize, Sustain) was 1.80 (on a scale of 1 to 5).  This average increased to 3.42 
during the second third of measurement, and at the final Five S program measurement 
the project average was 4.61.   

The dramatic improvement in exhibition of leading indicators of safety incidents 
on the jobsite was due to a variety of factors.  Primarily, the awareness of the 
individual personnel on the jobsite of the specific behaviors that when exhibited lead 
to an increase in the likelihood of a safety incident occurring led to more overt and 
proactive behavioral changes being made to avoid them.  The fundamental aspect of 
simply tracking leading indicators, and the multiple more complex methods that were 
utilized to assemble and communicate this data, led to a shift in individual mentalities 
in regards to safety as work was executed.  In the absence of an awareness of leading 
indicators a person’s focus while planning and executing a particularly risky task may 
be on the physical and financial consequences of an accident occurring (e.g. the pain 
of an injury or the financial loss due to lost working time).  The awareness of the 
leading behavioral indicators of such an incident tended to shift the focus during 
planning and execution away from the consequences of a potential incident, and 
towards an avoidance of the leading indicators of such an incident.   

Secondly, as leading indicator data was collected and displayed on the jobsite, 
personnel became aware of quantified performance both for the project as a whole, as 
well as for individual contractor firms.  The program’s emphasis on creating a high 
visibility for goals, progress and results increased the overall project awareness of not 
only the individual performance criteria, but led to a heightened awareness of the 
specific criteria being measured as well.  As data was publically displayed and 
distributed, and as both positive and negative performance was highlighted, an overall 
desire for improvement was observed.  This effect – although admittedly reliant on 
the competitive nature of many workers on the site – effectively accomplished the 
intended goal of increasing the awareness of leading indicators of safety incidents, 
and achieving a reduction in the exhibition of these behaviors on the job.   

Lastly, the collection of data in the formats shown above allowed the project’s 
management team to better understand the specific safety risks of the project, and to 
take proactive measures to mitigate those risks. Whereas in the absence of leading 
indicator data the management team’s approach to project safety may have been 
generic and/or reactive in it’s approach, this information provided real-time and 
project-specific insight into the specific areas of risk on the project at any given time, 
and allowed the safety education program to be tailored to directly address the project 
based on a quantified assessment.  Throughout the project, as an example, the topics 
for weekly All Hands Tailgate Safety Meetings were selected to address safety 
categories in which concerning quantities of leading indicators of safety incidents had 
been observed in the prior week.  Similarly, as an example, when Fall Protection and 
Equipment Safety leading indicators were measured to be increasing, a safety training 
expert was hired to provide on-site training in proper use of personnel lifts and 
forklifts, as well as the correct usage of fall restraint and fall arresting equipment.   

The same information that allowed the overall project management team to tailor 
the project safety program to specific risks on the project as a whole also allowed 
individual trade contractor foremen to individually address the safety risks of their 
crews as well.  Because the leading indicator data was tracked by contractor firm as 
well as for the project as a whole, trade foremen had access to cross sections of the 
overall project data that included leading indicators exhibited by members of their 
crews only.  They were also provided with individualized versions the same display 
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formats as were displayed for the project as a whole.  Individual trade crews onsite 
were then able to address particular risks and concerns for their sub-set of the project 
whole. 

CONCLUSIONS 
The application of the Lean principles of planning, measurement, adjustment and 
improvement (“Plan, Do, Check, Act”) was applied to both a 5-S program and a 
program to track leading indicators of safety incidents on this construction project.   
Each application demonstrated that communication of goals, measurement of 
performance in relationship to those goals, and a culture of accountability for 
measured performance can lead to safer and more efficient execution of construction 
work.   

As the leading indicator program progressed throughout the project, and as the 
data display formats and tools were developed and refined, it was found that the most 
efficient tools used to communicate goals, progress, and results were those that were 
most direct and easy to read and comprehend.  The efficiency and success of the 
program was directly related to the execution of the most active participants – those 
directly responsible for leading indicators as they physically execute construction 
work in the field.  Therefore, the focus in developing tools for this program was on 
creating formats that were effective in communicating to that particular group.  Future 
projects and implementations should not lose sight of the fact that the most important 
and directly responsible persons for the success of any aspect of construction on any 
site are those that directly execute the end product.  This is especially true for safety, 
and we found that the best results on this project were achieved when tools and 
reporting were developed a focus on ensuring participation from the target audience in 
mind.   

The program to track safety leading indicators, while to date only executed on this 
singular project, has an overall potential to augment the existing measured safety 
performance criteria for construction work.  While current measurements (such as 
OSHA’s Injury and Illness Incident Rates) (http://www.osha.gov/) focus on the 
frequency with which incidents have occurred, the measurement of leading indicators 
of those incidents provides a more proactive perspective that perhaps more directly 
reflects safety performance.   

The program implemented on this project demonstrated that leading indicators of 
safety incidents can be quantified on a construction project, and that analysis of that 
data can be utilized effectively to reduce the frequency that those leading indicators 
are exhibited.     

Future analysis of the efficacy of this and similar programs should compare the 
affects of tracking leading indicators of safety incidents on the actual rate of safety 
incident occurrence.  This project incurred one recordable doctor’s case injury, and 
zero lost time injury in over 75,000 man-hours worked.  Future analysis should 
compare projects of similar scope and size to attempt to quantify the affect of tracking 
leading indicators on the actual rate of occurrence of various safety incidents.   
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