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Introduction

ince 2020, health and safety

measures on constructionsites

have taken onanew meaning. The

constructionindustry has always
putahighvalue onsafetyasacentraltenet of
project performance. Now, COVID-19 hasled
tonew waysto considerand help protect the
health and safety of workers.

However, addressing the pandemic has not
changed contractors’focus on good safety
management practices. The findingsin this
study show that contractorsare asdeeply
engaged insafety practicesandtrainingas
theywereinthe previous studies conducted
in2012,2015,2017and 2019. This holds true
despite the fact that contractorshave also
instituted new practices—like increased
handwashing stations and more flexible
policies for sick workers—that many planto
continue using after the pandemic subsides.

Strong safety managementisagain
demonstrated tobeagoodbusiness
investmentinthe current study, with the
majority of contractorsreporting that they
cannegotiate betterinsurance terms(78%),
improve theirability to bringin new work
(66%), seeimproved performance from trade
partners(66%)andincrease worker retention
(61%)due to theirinvestmentsin safety.

Some contractorsarealso takinga
more holisticapproachtohealthand
safety by offering healthand wellness
programs like alcoholand substance abuse
programs, mental health servicesand
stress management to workers. However,
onaverage, fewer than half offer most of
these programs. Constructionis aphysically
and mentally demanding occupation, and
wider offerings of these types of programs
would substantially benefit the construction
workforce.

Safetytrainingisalsoacritical part of
safety management, and the findings show
that contractorsare committed to offering
training to theirworkers.
® Thetwo typesof trainingdeemedtobe

mostimportant by contractorsare offered
by nearly all of them: training on personal
protective equipment(PPE), offered by 91%,
and fall protection, offered by 88%.
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® The frequency withwhich trainingis offered,
though, varies widely, revealing that there
islittle standardizationacross the industry
about how trainingis delivered.

® The studyalsorevealsthat the typeand
frequency of the safety training offered to
workersis mostinfluenced by the specific
jobsite conditions, even more so than by
the need to meet OSHA standards. This
alsoaligns with the most common safety
practicesinuseamong contractors, which
arealso focused on specific jobsite needs.

One of the key findings of the study is that
large companies(those with 100 or more
employees)consistently use more practices,
offermore types of trainingand with greater
frequency, and more often experience
benefits fromtheir safety programsthando
smallcompanies(fewerthan 20 employees).
Giventhelarge number of small companiesin
the US constructionindustry, thisisacritical
gapthatneedstobeaddressed by the industry
asawhole. Itisimperative toimprove the well-
being of allworkers to address the challenges
of skilled worker shortagesandan aging
workforce.

The study also looks at how technology may
contribute to the future of construction safety
management. Its findings demonstrate that
theindustryisinthe early stages of havinga
truly data-driven safety approach butwith a
positive outlook for the future.
® Onlyafew currently recognize the use of

observation datafromjobsiteimagery or
predictive analytics as essential partsof a
world-class safety program.

m Several of the technologies seenas the most
likely toimprove safety—such as wearable
sensors, predictive analyticsand visual
monitoring with Al—are currently used by
onlyasmall share of contractors, but many
of those users deploy them frequently and
arelatively high percentage of non-users
expecttoadopttheminthenear future.

We thank CPWR for theirlong-standing
support of this study and Newmetrix for their
participationinthe currentone.

Stephen A. Jones

Senior Director
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Executive Summary

Safety Practices

Contractorsare widely deploying many project-specific
and organizational safety practices, including the top
sixmostwidely used ones showninthe chartatright.
However, the findingsreveal thatlarge companiesare more
widely deploying most of these practices thanare smaller
companies. Thisgapinthe use of safety practices likely
accountsfordifferences seeninthe experience of many
benefitsderived fromtheir safety programs, and it shows
that theindustry needs to consider how to help more small
to midsize contractorsincrease their use of these practices
without taxing their limited resources.

The top meanstoimprove safety programsistohavea
standardized process for safety acrossall projects, and the
importance of thisis particularly noted by smalland midsize
contractors.

Data-Driven Safety

Forthefirsttime, thisstudy alsolooked at the shiftinthe
industry toward data-driven safety by including options
aboutusingdatatoimprove safetyinafew questions. With
only 19% who rank making better use of safety dataalready
collectedasatopwaytoimprove safety programs, and only
about one quarter who consider use of observation datafrom
jobsiteimagery(26%)and use of predictive analytics(21%)as
essentialtoaworld-class safety program, itisclear that the
concept of data-driven safetyisstillemergingin the industry.
It will be critical to track whether these types of practices gain
inimportance as more contractors become familiar with the
toolsthat allow themto capitalize on datatoimprove safety.

Impacts of Safety Programs

Contractors have consistently reported experiencing a
wide range of positive impacts from their safety programs
since the first Safety Management study conducted by
Dodge Data & Analyticsin 2012. The top impacts reported
inthe current study are shown in the chart at lower right.
While direct safety benefits such asreduced recordable
injury rates are apparent, there are clearly financial
incentives to investin safety, such as the ability to
negotiate better insurance terms, increased ability to bring
innew work and better performance by trade partners.
However, as noted above, many of these benefitsare more
widely experienced by larger companies, which have greater
resourcestoinvestintheirsafety programs, than by smaller
companies. Thisincludes critical benefitslike the ability to
bringinnewworkand the ability to attract new workers.
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Top Safety Practices Used by Contractors

Dodge Data & Analytics, 2021

Maintain an Open-Door Policy
to Workers to Report Hazards,
Incidents and Concerns

Coordinate With Other
Contractors/Subcontractors
Onsite

Site-Specific Safety and
Health Plans

Designate Competent Project o
Safety Personnel 70%

Site-Specific Training

Programs for Employees 68%
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Conduct Ongoing Job Safety 68%
Analysis During Construction e

Top Positive Impacts of Safety Programs
(share of contractors who experienced a
positive impact on each)

Dodge Data & Analytics, 2021

Ability to Negotiate Better 78
Insurance Terms

Willingness of Jobsite
Workers to Report Unsafe
Work Conditions
Standing in the Industry 73
Recordable Injury Rates 73

Ability to Bring in New Work 66%

Performance of Trade Partner 66%
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Executive Summary

Safety Trainingand Communication

Safety trainingis clearly prioritized by contractors, with over
half offeringall 11types of safety trainingincludedin the study
to theirworkers. The top sixmost frequently offered types of
safety trainingare showninthe chartatright, alongwith the
percentage of contractorswho selected that type of training
asone of the top three most needed for their workers. The
emphasison fall protectionand PPE shows the degree to
which industry messagingandregulationsinfluence safety
training prioritiesamong contractors.

The differences by size, though, continue to play outin
the typesof safety training offered, with training on hazard
communication, confined spacesand emergency response/
planning commonly offered by more than70% of large
companiesand by fewer than half of small ones. Itisnotable
that the biggest gapsemergeintraining thatisless task-
specific. Thisconclusionis supported by the fact that the top
factorinfluencingthe type and frequency of safety trainingis
addressing specificjobsite conditions and needs, which ranks
even higherthan meeting OSHA standards.

Online Training

Asthechartatlowerright reveals, nearly two thirds of
contractorsuse online training, with at least 35% who
increasedtheiruse of itinthe lastyear.In addition, 41% of
currentusers expect touse online trainingmore, and 24% of
non-users expect tostartusingit, suggesting that this tool
isbecomingincreasingly important for safety traininginthe
constructionindustry.

Health and Wellness

Forthefirsttime, the study also examined the use of several
healthand wellness programs. The chart at lower left shows

Share of Companies That Provide Health/Wellness
Programs to Jobsite Workers

Dodge Data & Analytics, 2021
Alcohol and Substance o

Smoking Cessation
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Safety Training Most Frequently Offered by
Contractors (those offering It and those selecting It
as most needed)

Dodge Data & Analytics, 2021

Personal Protective
Equipment (PPE)

Fall Protection

Ladder Safety

Power Tool Safety

Noise/Hearing
Protection 1%

B Currently Offered  ® Needed Most(Selected in Top 3)

that many contractors offer their jobsite workersaccess to
several critical programs, but that the industryasawhole
needstoimprove accessto these critical services for workers
who reqgularly conduct physically impactful, high-stress work
onjobsites. In particular, meansto provide such services to
workers at small companies, where, onaverage, fewer than
onethird are providing them, should be anindustry priority.

Contractors Using Online Health & Safety Training
Dodge Data & Analytics, 2021
Share of Users Increasing
Their Use of Online Training
(Recent and Expected)
4%
35%

Increased Expect to
H UseOnline  ® Do Not Use/ Use of Online Increase Use in
Training Don't Know Training in the the Next Three
Last 12 Months Years
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Executive Summary

Technology for Safety

New technologies on the jobsite have the potential to help
improve safety performance by providing dataandinsights
onjobsite conditionsand worker activities, by helping to keep
workers out of dangerous situations and by offering new
means of training workers on hazards.

Thechartatupperright shows the top seventechnologies
currentlyinuse onthejobsite fromthe onesincludedinthe
study. The blue bar shows whethertheyareinuseatall, and
the green bar shows the percentage of users who deploy them
frequently/very frequently on their projects.

- The top three, well-established technologies are used by
about one half to one third of contractors, and about one half
toonethird of those using them deploy them frequently.

- The four emergingtechnologiesare all currently used
bylessthan20% of contractors, but thereisatendency
forarelatively high share of those users to deploy them
frequently/very frequently on projects. In fact the share of
userswho deploy virtualreality for trainingand predictive
analyticsandthe share of users who deploy laser scanning
and BIM frequently/very frequently are comparable. This
demonstrates the value thatusersare findinginthese
maturing technologiesand bodes well for theiruseinthe
future.

Fortechnology toimprove safety performance, though,
contractorsneedtorecognize and exploitits potentialtodo
so. Thechartatlower leftrevealsthe top technologies that
contractors believe will have a positive impact on worker
health and safety. The fact that no technology was selected
inthe top three by more than 34% suggests that contractors
are still figuring out exactly what will provide the greatest
impact onsafety, but certainly, the technologieslistedinthe
chartatrightarelikely candidates for havingamajorimpact
onimproving safetyinthe future astheyare more widely
deployedintheindustry.

Changes Due to COVID-19

Construction, like many otherindustries, is still grappling
with the long-termimpact of changes due to COVID-19, and
these clearly have ramifications for the health and safety of
thoseinthe constructionindustry. The study revealed afew
interesting findings:

- Alarge share of the growthinonline training was due, at
leastinpart, to the pandemic. Among those who said that
theyincreased their online training, 37% did so solely due to
COVID-19,and 40% regarded itasinfluential but not the sole

SmartMarket Report

Use of Established and Maturing Technologies

Dodge Data & Analytics, 2021
60%
50%
40%
30%
20%
10%
0%
ormaton Drones oL Remotey WIS i (e

Modeling N Training
Equipment

==@== JseatAll ==@== Users Reporting Frequent/Very Frequent Use

Top Technologies That Contractors Believe Will
Positively Impact Worker Health and Safety
(selectedin the top three)

Dodge Data & Analytics, 2021
0y
Wearable Sensors 34%

Virtual Reality for Training 32%

Predictive Analytics 28%
Remotely Controlled o
Equipment 26%

Visual Monitoring With Al 25%

factordrivingtheincrease.

- Most companiesinstituted practices on theirjobsitesin
response to the pandemic, and 61% planto continue use of at
leastone practiceinthe future.

- However, thereisno clearagreement over the practices
that will be retained, with the most popular one(increased
handwashing stations)only selected by 36%. The only other
practices expected to beretained by 20% of contractorsor
moreinclude increased use of glovesand providing more
flexible/tolerant policies forabsenteeism due toillness.

Dodge Data & Analytics « www.construction.com



Data: Introduction

he current studyisthefifthinaseriesonsafety
managementinthe constructionindustry that started
in2012. However, while the researchincludes many
of the same topics covered previously, it hasalso
beenupdatedandimprovedto capture new datathatreflects
changesinhow contractorsare starting to consider safety
management.
m Practices: Many of the practices previously asked aboutin
earlier studiesareincludedin the current version, with some
slight changesinwording. However, this sectionis also used
tobeginanew examination of the degree to which contractors
are adopting data-driven safety approaches. Thisisreflected
innew optionsinthe question onthe essentialelementsofa
world-class safety programandinanew questionabout how
contractors canimprove their safety programs.
Impacts: Contractors were asked the same questionsabout
theimpactsontheirbusinesses, processesand projects
of theirsafety programsasinthe previous survey, with the
results again demonstrating the business value of safety
investments.
Trainingand Communication: This surveylargelyincluded
new questionsabout safety training.

- |t providesadeepdiveinto specific types of training
offeredand those that are perceived to be most widely
needed.

«|talsoexaminesthe factorsthatinfluence the typesand
frequency of safety training offered by contractors.

« |t examines the influence of the COVID-19 pandemic on the
use of online approaches for safety training.

«Sincetoolboxtalks have already been well established in
previous surveysasatop meansfor communicating about
safety, itexamines what industry resources contractors
use for them.

«Italsocontinuestolookat the use of the Foundations for
Safety Leadership training module.

Technology: Instead of focusing solely on technology used for
safetyasinprevious studies, thisone establishes the general
use of technologies onsite and then examines which ones
contractors believe offer the best possibility of improving
safety.

Health and Wellness: For the first time, this survey examines
how contractorsare supportingemployee healthand
wellness. Inaddition, it examines what measures were
adopted duringthe COVID-19 pandemic to keep workers
healthy and which of these measures are likely to continue to
beinuseinthe future.

SmartMarket Report

Note About the Data

The findingsin thisreport are based onanonline
survey of contractors conducted by Dodge Data &
Analytics using the Dodge Contractor Panelandin
partnership with several contractor organizations
and associations.

Two analytic variables are used to examine the data.
= |[nmany cases throughout thereport, the findings
are shownintotaland by company size. This
variable, more thanany other, provides notable
differencesintheresults. Company sizesare
based onthe number of employees.
« Small: Fewer than 20 employees
»Midsize: 20to 99 employees
«Large: 100 or more employees
m The writtenanalysisin each sectionalso mentions
differences between prime contractors and
trade contractors where they are statistically
significant. For the sake of simplicity, prime
contractorsareidentified as general contractors
inthe write-up, but while the majority(72%) of
these respondents are general contractors, a
small share of them are construction managers
(10%), design-builders(8%)and civil/engineering
contractors(10%).

Formoreinformation on the study and the
respondents, see the Methodology section on page
44,

Dodge Data & Analytics « www.construction.com
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Data: Safety Practices

Safety Practices on Projects/Onsite

Practicesinstituted on projectsand at the jobsite are perhaps

the most visible and obvious tools used by contractorsto
manage safety. Dodge Data & Analytics has beenlooking at
thelevels of adoption for many of these practices since 2015.

Inthe current study, contractors were asked to select all of the

practicestheyuse fromalist of 10 common ones.

- Notably,nearly all(98%)of the contractors surveyed say that
they use atleast one of these practices.Evenamong small
contractors, whoare the least frequent users of practices
overall, 93% report that they use atleast one.

- While there are no significant differences since 2015, the
share thatreportusingatleast one practice hasgrown
steadily by one percentage point from95% in2015t0 98%
now.

Top Project/Site-Related Safety Practices

Thechartatlowerleft showsthe practicesthatare most

Use of Top Project/Site-Related Safety
Practices (by company size)

Dodge Data & Analytics, 2021

75%
Site-Specific 88%
Safety and

Health Plans 3%

Site-Specific
Training
Programs for
Employees

84%

Employees
Given Stop-
Work Authority

81%

Training for
Frontline
Supervision

79%

A Formal
Process fora
Safety-Related
Corrective Action

T4%

W Total MLarge(100or M Midsize(20to M Small(Fewer than
more employees) 99 employees) 20 employees)
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widely used acrossthe industry—adopted by,on average,

more than half of the contractors surveyed. ltdemonstrates

thateventhe most widely adopted practices overall get much
broader use by large contractors than by small ones.

- Both smalland midsize companies commonly use site-
specific safetyand health plans, but only 60% of small firms
reportdoingso.

- Aroundthree quarters or more of large companies use the
remaining four practices shown. Clearly, eachisastandard
practice at mostlarge companies.

- Incontrast, only about two thirds of midsize companies
employ site-specific training programs or training for
frontline supervisors, and even fewer give workers stop-
work authority or have aformal process for safety-related
corrective actions. These activities are stillwidely used by
midsize companies, but theyare notascommonplace as

Use of Additional Project/Site-Related
Safety Practices (by company size)

Dodge Data & Analytics, 2021

Site-Specific
Training
Programs for
Subcontractors

57%

Measurable
Safety Goals
and Objectives

62%

Prequalified
Subcontractors
Based on Safety

Performance

58%

Safety
Incentives for
Identifying
and Reporting
Hazards

Safety Incentives
for Zero Injuries

M Total M Llarge(100or

more employees)

M Midsize (20 to
99 employees)

B Small (Fewer than
20 employees)

Dodge Data & Analytics « www.construction.com



SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA

Safety Practices

Safety Practices onProjects/Onsite o

Use of Project/Site-Related Safety Practices
Since 2017

Dodge Data & Analytics, 2021

75%
80%
80%

Site-Specific Safety
and Health Plans

. . . 68%
Site-Specific Training

76%
Programs for Employees

73%

Measurable Safety Goals
and Objectives

Prequalified
Subcontractors Based on
Safety Performance

Safety Incentives
for Identifying and
Reporting Hazards

33%
32%

m 2021

m 2019

m 2017

theyareamonglarge ones.

- Smallcompaniesare close to beingon apar with midsize
companiesinterms of their use of site-specific training
programs foremployees, givingemployees stop-work
authority or providing training for frontline supervisors.
While the small companies dolagslightly inall of these
behind midsize ones, the differencesare not great enough
to be statistically significant, anditis clear that even small
firmsare widely using each of these practices.

- However, small companies are significantly behind midsize
companiesintheiruse of aformal processforasafety-
related corrective action, with only asmall share(27%)that
employ this.

Type of company, onthe other hand,isnotasinfluential on the
use of these practices asisthe size of company. There are

no significantdifferencesinadoption between generaland
specialty trade contractors for any of these practices.

Other Project/Site-Related Safety Practices
The chartonthe previous page ontheright shows the other
five practicesthatareless widely usedintheindustry.

- Forthe most part, large companies still more widely use
most of them, but there is one exception: the share of large
contractorsusingsite-specific training programsis not
significantly larger thanthe share usingthese programs
among midsize and small contractors.

SmartMarket Report

- Fewerthan 20% of small companiesreport using measurable
safety goals orsafetyincentives. While increased use of
safetyincentivesforidentifyingandreporting hazards could
benefit small contractors, lower use of safety incentives for
zeroinjuriesisactually a positive finding, since incentivizing
zeroinjuries hasbeenshownto sometimeslead to more
unsafe practices onsite.

- Clearly, though, both midsize and small companies have
opportunities formuch wider use of measurable safety
goalsandobjectives, prequalifying subcontractors based
onsafety performance and safetyincentives foridentifying
andreporting hazards. Industry organizations may need
toconsider waysto help see wider use of these practices,
especiallyamong smalland midsize companies.

Use of Project/Site-Related Practices Over

Time

The chartatleft onthis page shows the share of contractors

using five specific practices that have beenincludedinthe

study since 2017. There are afew important conclusions to
note fromthischart.

- None of the differences between the findings qualify as
statistically significant, but thereisageneraltrend for use
of each of these practices currently to fall slightly below the
level of use reportedin2019and 2017.

- However, overall use of at least some practicesare up by
one percentage point, suggesting that thereisnotageneral
declineinuse of project/site-related safety practices.

- Instead, contractorsare not selectingas many options.
Onereasonforthis could be that the number of practices
for themto select has grown over time, which could cause
some survey fatigue. Itisalso possible that the need to use
new practices to manage COVID-19(see page 41)interfered
slightly with contractor deployment of their standard safety
practices. It willbeinterestingto seeif larger gaps open
upintwoyearswhencontractorsare surveyed again, or if
getting past the pandemic allows for greater normalcy on the
jobsite thatleadstoanuptickinthe use of standard safety
practices.

Dodge Data & Analytics « www.construction.com



SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA

Safety Practices

Organizational Safety Practices

Inadditionto practices adopted at the jobsite, there are
several organizational practices that construction companies
canimplementtoimprove safety. Construction companies
were asked whether they use 10 of these practices. Use of
atleast one organizational practice iseven more frequent
thanitis for site/project practices, with 99% of respondents,
regardless of size or type of company, reporting that they

use atleast one. Thiswidespread useis consistent with the
previous studiesin 2017and 2019.

Top Organizational Safety Practices

Asthechartontheleftreveals, company size playsarolein

the use of the majority of the most widely adopted practaces.

- Not only ismaintainingan open-door policy toworkers to
report hazards, incidentsand concernsthe top practice
overall,itisalso widely adopted by companies of all sizes,
including ahigh percentage of small companies(78%).

- However, the differencesinuse for the other top practices
betweenlarge companiesand therest are significant.

Use of Top Organizational Practices to
Promote Safety (by company size)

Dodge Data & Analytics, 2021

Maintain an
Open-Door Policy
to Workers to
Report Hazards,
Incidents and
Concerns

89%

Coordinate
With Other
Contractors/
Subcontractors
Onsite

Designate
Competent
Project Safety
Personnel

87%

Conduct
Ongoing

Job Safety
Analysis During
Construction

Conduct
Ongoing

Job Hazard
Analysis During
Construction

W Total M Large(100or M Midsize (20to ™ Small (Fewer than
more employees) 99 employees) 20 employees)
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10

Thissuggeststhe need for theindustry to support wider use
among smalland midsize companies of even these widely
adopted organizational safety practices.

Other Organizational Safety Practices

Large firmsalso more frequently use most of the less widely

adopted practices.

- Notably, asimilar share of large companies conduct job
hazard and safety analyses before construction beginsas
those who conduct them during construction. Thisisnot the
case for midsize or small firms, which are more likely to do
these during constructionthan before.

- The biggest differenceinuse between midsize and small
companiesisthe sharethat carry out promptandthorough
near-missandincident investigations, with significant
differences between small, midsize and large companies.

- There are no significantdifferencesincurrentuse forany
of the organizational practices that were asked aboutin
previous studies.

Use of Other Organizational Practices to
Promote Safety (by company size)

Dodge Data & Analytics, 2021

Conduct

Job Hazard
Analysis Before
Construction
Begins

82%

Conduct

Job Safety
Analysis Before
Construction
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79%

Carry Out Prompt
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Near-Miss

and Incident
Investigations

79%

Involve Frontline
Workers in Safety
Planning

Have a Joint
Worker/
Management
Safety & Health
Committee

16%

B Midsize (20 to
99 employees)

B Small (Fewer than
20 employees)

W Total M Large(100or

more employees)
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Safety Practices

Ways to Improve Safety Programs

Thereisincreasingattentioninthe constructionindustry

tothe needtogatherdatainaconsistent, comparable

and accurate manneracross projectsand analyzeitinan

automated fashion. Thisalso applies to data on safety.

Therefore, anew question was added to explore the degree

towhich contractorsbelieve thataspects of thisapproach—

suchas making field data collection less cumbersome,

using datatoforecast safetyrisks on projects, developing

astandardized safety processacross projects or even just

making better use of the data they already collect—would be
helpfulto their safety programs.

Over 90% of contractors, regardless of their size, believe
thatatleast one of these approaches would be helpful for their
safety programs. However, as the chart below demonstrates,
there are some notable differencesinwhatis considered
useful by size of company.

- By farthelargest share of smalland midsize companies
believe that having astandardized process for safety across
all projects would benefit their safety programs.

- Incontrast, large firms are nearly evenly split between the
usefulness of astandardized process for safety, the ability to
identify project elements mostatrisk of asafetyincidentin
the next week and making better use of the project data they
already collect.

Ways to Improve Safety Programs

Dodge Data & Analytics, 2021
60%
49%
509,  lotal

Average:
42%

40% Total

% 26% Total
Average:
19%

30%

20%

10%

0%

Have a standardized
process for safety
across all projects.

|dentify project
elements most at risk
of a safety incident in

the next week.

M |_arge (100 or more employees)

SmartMarket Report

28%

Make better use
of the project and
safety data we
already collect.

M Midsize (20 to 99 employees)

- Veryfew contractorsfind that beingable toreduce the
number of field datathat need to be collected would improve
theirsafety programs.

- Therearenodifferencesintheresponsesof generaland
specialty trade contractorsto any of these questions.

The differencesintheresponses of large and small
contractors mayreflect the greater degree of standardization
thatlarge contractorsalready have in their existing safety
programs. They much more frequently report formalized
project/jobsite and organizational safety practices(see pages
8and10), and therefore may be more inclined to consider

the other options offered aslikely toimprove their current
programs.

Inaddition, large contractors are generally more advanced
intheiruse of datato manage safety(see page 33)thanare
smaller companies, so they may be better positioned to
recognize the possibility of identifying project elements most
atrisk of asafetyincident on aweek-by-weekbasisorrealize
the degree to which they still can benefit from enhanced
analysis of the datathat they are already collecting.

17%

Total
Total Average: 3
Average: 6% 6% 5o, 1% 7%
3% 3% 2% -

None of the above
would be helpful.

Reduce the number
of field data
that needs to be
collected.

® Small (Fewer than 20 employees)
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Safety Practices

Essential Elements of a World-Class Safety Program

Since 2012, the safety management survey has asked
contractorsto select what they believe are the most essential
elements of aworld-class safety program. Contractors were
allowed to selectas many optionsas they felt applied.

Top Essential Elements of a World-Class
Safety Program

Allbut one of the top six most essential elements were
selected by three quarters or more of the contractors
participatinginthe survey, demonstrating widespread
recognition of the value of these practices. In particular,
they show theimportance of supervisorsandjobsite
workers as the frontline of any safety program, since all the
options selectedinvolve the engagement of these workers

Top Essential Elements of a World-Class
Safety Program (by size of company)

Dodge Data & Analytics, 2021

81%

Regular Meetings
on Safety With
Jobsite Workers
and Supervisors

88%
85%

Frontline 78%

Supervisors Who
Practice Strong
Safety Leadership

87%

Skills
78%
Jobsite Worker 83%
Involvement

Ongoing Access to
Safety Training for
All Supervisors and
Frontline Workers

87%

Workers
Empowered to
Report Hazards and
Near-Miss Incidents
With No Fear of
Retaliation

85%

Hazard
Assessments and
Safety Plans at Each
New Jobsite

80%

H Midsize (20 to
99 employees)

B Small (Fewer than
20 employees)

W Total M Large (100 or

more employees)
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inmeetings, theirleadership skillsand their training. This

suggeststhat contractors largely regard safety effortsas

people-drivenratherthan program-driven.

- Only jobsite worker involvement wasrecognized by a
similar percentage of small, midsize and large companies,
with no significant differencesintheirresponses. This
demonstrates the ubiquity of realizing the value of jobsite
workers’contributions to safety.

- Forall of the other top measures, small companiesless
frequently select them as essential toaworld-class safety
programthan do midsize or large companies.

- Forthe top measure—regular meetings on safety with
jobsite workers and supervisors—the share of small
firmsthat selectitas essentialis significantly lower

Other Elements Considered Essential to a
World-Class Safety Program

Dodge Data & Analytics, 2021

Prompt and
Thorough Incident
and Near-Miss
Investigations

86%

Regular Safety 7%

Audits

Staff Positions T4%

Dedicated to Safety

Specific Safety
Goals With
Associated Metrics
for Measurement

Use of Observation
Data From Jobsite
Imagery

Use of Predictive
Analytics

19%

B Small (Fewer than
20 employees)

M Total B Midsize (20 to

99 employees)

B | arge (100 or
more employees)
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Safety Practices

Essential Elements of a World-Class Safety Program coue

thanboth midsize and large firms.

-However, for the remaining four measures, the only
statistically significant differences are between large
and small companies, with midsize companies falling
somewhere inthe middle.

Other Elements of a World-Class Safety

Program

Amongthe remaining six measures, three are still highly

valued by contractors. Promptand thoroughincidentand

near-missinvestigations, reqular safety audits and staff
positions dedicated to safety are still selected as essential by
between halfand two thirds of contractors.

- Responsesvary significantly for all three by size of company,
with far fewer small companies than either midsize or large
onesselectingallthree.

-Incidentand near-missinvestigationsand audits are
more formal processes, and in the previous studies,
small companies have oftenlaggedin the use of formal
processes compared with midsize orlarge ones.

-The greatest difference, though, between small
companiesand the othersis the smaller share that
have a staff position dedicated to safety. Still, with
small companies defined as those with less than 20
employees, perhapsitisnotsurprising that only afew
reserve astaff position solely for this purpose.

- Midsize firms also significantly lag behind large firms for
incidentand near-missinvestigations.

Thelast three options were added to the survey thisyear, and

arenotaswidely recognized as essential.

- Only 37% of contractorsregard specific safety goals with
associated metrics for measurement to be an essential part
of aworld-class safety program. Without measurable goals,
itishardertohave aproactive approach to safety.

- Data-drivensafetyisstillemergingasapracticeinthe
industry, with fewer than 30% who regard use of observation
datafromjobsiteimagery oruse of predictive analytics
asessential parts of aworld-class program. Thisis not
surprisingsince these are stilluncommon practices, and
many contractors may not be familiar enough with themto
consider themessential. It willbe interestingto seeif these
evolve overtime.

Selection of Essential Elements Over Time
The chartbelow comparesthe share of contractors who
selected seven elements as essential between2017and 2021.
Overall, the chart demonstrates notable consistencyinthe
performance of most of these elements, with the 2021results
generally fallingin between the 2017and 2019 findings.

Elements Considered Essential to a World-Class Safety Program (by year)

Dodge Data & Analytics, 2021

82% gio, 84%

T1% 76%

7%

Jobsite Worker
Involvement

Regular Meetings
on Safety With
Jobsite Workers and
Supervisors

Ongoing Access to
Safety Training for
All Supervisors and
Frontline Workers

m 2017
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Hazard Assessments
and Safety Plans at
Each New Jobsite
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68% 75% o
67% ga0

61% 57%

Prompt and Regular Safety Staff Positions
Thorough Incident Audits Dedicated to
and Near-Miss Safety

Investigations
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Data: Impact of Safety Programs

Project and Business Impacts of Safety Programs

While the mostimportant benefit of safety programsis
improving the safety of workers onsite, this studyand the
previous ones conducted by Dodge Data & Analytics have
consistentlydemonstrated that safety programsalso deliver
notable project and business benefits to contractors.

Contractors were asked torate 11 potential project and
businessimpacts of their safety programs ona five- point
scale, fromhighly negative to highly positive. The chart atright
shows the share of those who experienced a positive/highly
positiveimpactingreen, noimpactinblue andanegative
impactingray. The chart onthe following page shows the
benefitsthat are experienced by significantly different shares
of small, midsize and large contractors.

The overall findings make clear that contractorsare
commonly experiencingawide variety of these benefitsdue to
their safety programs.

Business Benefits of Safety Programs

Several business benefitsarereported by the majority of the

contractorssurveyed.

- The top benefitreported from safety programsis the ability
tonegotiate betterinsurance terms, reported by 78%.
However, this benefitis far more widely experienced by
large(90%)and midsize(79%)contractors than by small ones
(60%).

- Another top benefit, reported by 73%, isan improvement
intheirstandinginthe industry. For negotiated projects or
those with selectbidlists, improved standingin the industry
candirectlyimpact their ability to find new work. It also may
influence their ability to attract new workers. And again,
large contractors(92%)far more frequently report this
benefit, with both midsize(70%)and small(51%)companies
lagging behind.

- Two thirds of contractorsreport that theyare betterable to
bringinnew work due to their safety programs. Again, this
canbeanimportantfactorinnegotiatingwork or making
ashortlist of bidders. And again, large companies(84%)
experience thisasapositive benefit far more frequently than
do midsize(63%)or small(44%)ones.

- Alarge share(61%)of contractors also experience
improved worker retention due to their safety programs.
Thisis particularly critical in these times of skilled worker
shortagesas companiesinvestintraining the staff they have
tomeet theirneeds. Large companiesare again the biggest
beneficiaries of this, butin this case, aslightly larger share of
smallcompanies reportitthan do midsize ones.

- The only business benefitreported by fewer than half of the
contractorsisthe ability to attract new workers, but thereis

SmartMarket Report
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Impacts of Contractor Safety Programs

Dodge Data & Analytics, 2021
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0 oy o,
Better Insurance Terms 78% 21% 1%
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Impact of Safety Programs

Project and Business Impacts of Safety Programs o

stillanotable share(48%)experiencingit. Nearly all the other
respondents are neutral. And again, large companies(63%)
more frequently experience it than smaller ones.

With the business benefits universally experienced by more
large than small companies, the industry needs to consider
how to help smaller contractorsinvest morein their safety
programs andalso see ahigherreturnonthoseinvestments.

Project Benefits From Safety Programs
Contractors were asked torate six project benefits from their
safety programsaswell.

- Willingness of jobsite workers to report unsafe work
conditionsisthe top project benefitreported. 87% of large
companies experienceit, compared with just 65% of midsize
ones, with small companies fallingin between at 73%.

- Reductionsinrecordableinjury ratesare also widely
reported, and there are nosignificant differences between
small, midsize and large companies for this benefit.
However, itisnotable that 7% reportanegative impact,
perhapssuggestingthat thereisasmall share of contractors
who do not agree with the safety programs their company
hasinstituted.

- Many(59%)also experience improved project quality, and
again, itismost widely reported by large companies(69%)
and least by midsize companies(49%)with small companies
betweenthemat60%.

- The 43% whoreportapositiveimpact onbudgetand
schedule are consistent with the overall findings since 2012
for these two benefits, and continue to more than double
those who believe safety programs have anegative impact
onthesefactors.

Variation Over Time

Thefindings onimpactsare largely consistent with

previous studies.

- The most notable growth compared with the average of
the previous studiesisinthose whoreport greater staff
retentionand the ability to attract new staff, which both
increasedin2021.

- Thelargestdeclinein2021wasinthe sharereporting
improved project quality, which averages 67% for the past
four studies, butis59% inthe current study.

- There were also small declines of 3% to 4% in 2021,
comparedwiththe averagesinthe past for the ability
to contractnew work, standingin the industryand the
willingness of workers to report unsafe work conditions.

SmartMarket Report
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Positive Impacts From Safety Practices (by
company size)

Dodge Data & Analytics, 2021
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Case
Study

The constructionteambehindanew
office buildinginthe San Francisco

Bay Areahasimplemented Lean
constructionandrealized a positive
impact onsafety. The massive

1.8 million-sq.-ft. building had
approximately 1,000 construction
workersonsite atits peak. Whenthe
teamrecentlyreached the three-years-
plus-180-day mark without arecordable
safetyincident, they celebrated with
aBBOQ"“safetylunch.” Thisatteststo

the safety mind-set present since the
project’sinception.

Whiting-Turneristhe general
contractor forthe project. The owner
was determined to develop aone-of-a-
kind completely greenbuilding, which
made development more complicated
and required greater coordination
amongthetrades. Toachieve this,
Whiting-Turner soughtinput fromthe
tradesfromthe get-goand empowered
themtoworkasateam.

“The scheduling of aprojectis
often pushed down the throatand
doesn'tallow the trades to challenge
orimprove the schedule,”says Henry
Nuttlll, a preconstruction executive
with Southland Industries who also sits
onthe National Board of Directors for
the Lean Construction Institute(LCI),
where he leadsatask force designed
toencourage trade partneradoption
of Lean methodology and behaviors.
“Onthis project, the general contractor
asked ustoshareresponsibility of
schedule development, whichhad a
directimpact on how we managed labor
and mitigated safety risks.”

Besides encouraging safety,
collaboration enabled those closest
tothe worktoidentify problemsand
ultimately find better, more efficient
methodsto complete the job. Also, it
imbued amind-set that everyone’s
scheduleisintertwined, anditcreateda
layer of promises and expectationsand

SmartMarket Report

Taking a Lean Approach to Safety:
Tech Office Building

SAN FRANCISCO BAY AREA, CA

BBOQ safety lunch celebration for achieving three years plus

180 days without arecordable safety incident.

inspired buy-in.

A Chance to Communicate
The desire forinput fromthe trades
continuedinto the construction phase.
Abrief(five to seven minutes)daily
huddle begins and ends each day. At
the morning huddle, the aimis getting
everyonetogethertotalkandstrategize
about the goals for the day. The huddle
atthe endof thedayisfordiscussing
how things wentand what each trade
will do the next day.

There were multiple daily huddles
aroundthe site; each typically included
seventoten people fromthevarious
tradesinvolvedinthe workinaspecific
areaof the building.

“The daily huddles broke down
barriers, gave usachance to discuss
thingsthat wentawry, and keep the
alignment going,” Nutt says. He adds,
“They were amitigating factor for
safety.”

Project Facts and Figures

Project Name
Large Tech Company Office Building

Project Size
1.8Msq. ft. of developed space

Project Type
Office Building

Workers Onsite at Peak
+/-1000

General Contractor
Whiting-Turner

Techniques Used
Daily Huddles and Gemba Walks

Days Without a Recordable
SafetyIncident
Threeyears plus 180 days and growing

]6 Dodge Data & Analytics « www.construction.com
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Case
Study

CONTINUED

Impact of the Gemba Walk
Every Friday morning, two teams took
aGembaWalk.(GembaisadJapanese
word meaning “thereal place.”) A
GembaWalkinvolves managersand
leaders observingthe primary work
locationwith the goal of gainingaclear
understanding of the issues faced by
those doingthe work by listening to
them, and ultimately determining if
there are waystoimprove productivity.

“The Gemba Walkissetuptobe
productive and proactive and enable
change to be made beforeissues grow
orevenarise,”Nutt says.

The two teams conducting Gemba
Walksincluded the field leadership.
They walked around the entire site
tosee how thingswere going. They
took notesand strove to take the
temperature of the culturetogeta
sense of how workers were doingand
worker morale.“One of the objectives,”
Nutt says, “isto see where we are
versus what people are sayingandgeta

Asecondwalkwasdone by the
foremen, though their walk was more
granularand focused. However, ithad a
similar purpose.

Allthose who took Gemba Walks
met after the walks were completed.
Theyaddressed roadblocks based on
the feedbackreceived from peoplein
thefield. The foremen were tasked with
removing barriers that slow or prevent
work from progressing optimally.

While Gemba Walks clearly address
productivity, otherissuesarealso
reviewed. “When we go out, we look
for potential safety hazardsand if
the workersare placing themselves
at higherrisk due to the existing
conditions, and we seek solutions
together,”Nutt says. People fromall
the trades are part of the Gemba Walk.

someone whois similarly skilled, ask

SmartMarket Report

snapshot of wherethejobisinrealtime.”

“Theybringadifferent perspective than

SAN FRANCISCO BAY AREA, CA

why somethingis done a particular way,
and propose atypicalideas.”

The Relationship Between
Lean Construction and Safety
“Using Leantoolsand methodologies
while beingmoreintentionaland
workingtogetherisabetterapproachto

therisksand dangersthatare part of the

constructionindustry,”Nutt says.

He emphasizesthe need for
camaraderie and consideration of
mental health, which alsoimpact safety.
“Leanconstructionforces people tosay
‘lcandoitalone, butlcan'tdoitbetter
alone.lneedthe personnexttome,”
Nutt says.

“We need to think how to engage with

people and conflictand howitimpacts
mental healthand how someone shows
upatajob,”Nuttsays. Ifaconstruction

Exposed overhead ducts on the project.

17

Taking a Lean Approach to Safety: Tech Office Building

workeris preoccupied, theyare
more likely toinjure themselvesora
colleague.

There'sgreat emphasisin
constructiononcompleting projects
fasterand forless money. But the
storydoesnot endthere. Other major
factorsinjob-relatedincidentsare the
inability toact mindfully and striving for
shortcuts. Recognizingand addressing
theseissueshelpimprove both safety
and productivity.

Safetyisabyproduct of Lean
construction. Asafe worksite only
happens with communication. Enabling
tradesmento feelllike partners,
encouragingallworkersto contribute,
and setting clear objectivesand
expectations have allowed the team
under Whiting-Turnerto focuson
safety.m

Dodge Data & Analytics « www.construction.com
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Sidebar: Prevention Through Design

The Prevention Through Design National Initiative

NIOSH's initiative is designed to help architects, engineers, contractors
and owners design hazards out of projects before construction begins.

rchitectsand engineers
routinely design for the
safety of their project’s
usersand occupants;
it'sless oftenthat they design
for the safety of its builders and
maintenance workers. NIOSH's
Prevention Through Design National
Initiative aims to change that.
Prevention through design(PtD),
also known as design for construction
safety or safety by design, anticipates
hazardsto workers, and designs them
out—early, whenit's most feasible.“It’s
much more powerful to designouta
hazard thanitistoretrofit, orto control
ahazardinexistence, ortodeal with
itsrepercussions,”says Paul Schulte,
director of scienceintegrationat NIOSH
and program manager for the initiative.

Eliminating Hazards Before
They Happen

Effective examplesinclude the
provision of anchorage points for
constructionand maintenance at
heights, the use of prefabricationand
designinginenoughroomforaccessing
task pointsand maneuveringin safety.
"Prevention through design seeksto
reduce the'must-trust’factor,” says
JonathanBach, asafety engineerat
NIOSH and the nationalinitiative’s
coordinator.(Must-trust refersto the
lessreliable strategy of expecting
individualworkers to use personal
protective equipment without fail.)
Benefits of eliminating site hazards
fromthe outsetinclude fewer worker
injuriesand fatalities, reduced
workers'compensation premiums,
fewerdelaysfromaccidentsand
increased productivity. “Prevention

through design occurs when owners,
designersand/or constructors see the
high societal value, the importance
totheindividual workersandin many
cases, thereturn-on-investment
opportunities,”says Bach.

Since the nationalinitiative was
launched in 2007, it has promoted PtD
throughresearch, education, practice
and policy. It has led the development
of astandardized approach—
ANSI/ASSE Standard Z590.3—that
provides designteams with guidance
onimplementing the practice. In
collaboration withthe U.S. Green
Building Council, it has tailored a PtD
creditunderthe Leadershipin Energy
and Environmental Design(LEED)
certification program. It has published
discipline-specific training materials,
and engaged with universities to
integrate the conceptintoarchitecture
and engineering programs. It has
supported major firmsin developing
in-house programs, and coordinated
the presentation of industry-leading
projects, corporate policies, research
andrecommendations at conferences.!

Obstacles to Clear

Andyet for the goal of normalizing PtD
acrossthe AEC sector, challenges
remain. Concernsabout liability may
discourage uptake where safety
considerationsseemtoleadtoa
variation from standard practice.
Incountries that mandate PtD, by
contrast, concerns for safety and
liability are aligned: in Britain, for
example, where construction fatality
ratesareafifth of America’s, PtD has
beenmandatory since 1994. “Gradually,
itisbecoming clear that designersusing

PtD-inspired safer designsare not doing
safety work onthe constructionsite,
andarenotinvolvedinthe contractor’s
means and methods of constructing,”
says Bach. Some constructionlaw firms
are now providingguidance onhow to
reduce liability exposure. And larger
AEC firms are actively seeking ways
toadvance PtDand contributetothe
development of best practices.“PtD
principles willgradually be accepted
aswhat thereasonable personinthe
industry would expectanddo,”Bach
predicts.

Anotherchallengeistherealor
perceivedincreaseinupfront coststo
implement PtD measures. For projects
with fixed capital budgets, longer-
termsavings through PtD may be out of
reach. Toaddressthis, theinitiativeis
advocating forafunding program that
facilitates PtDin such cases, similar to
those that facilitate prioritiessuch as
energy conservationand brownfield
remediation.

Despite these obstacles, momentum
aroundthe practiceis building. Bach
pointstoanincreasingnumber of
projectsunderway andinquiries
received, agrowingbody of research
and new faces at conferences, andan
overalluptickininterest, education,
advocacy and use. Moving forward,
NIOSH is developing a website of PtD
examples, checklists, case studies
and company policies to support
resourcesalreadyinthe public realm; it
willalso make accessible hundreds of
design solutions; and it will continue to
collaborate withindustryleadersand
academia."Thisisapowerful concept,”
says Schulte.”It'sgotabright future
ahead."m

'Forexample, see presentations froma 2020 conference and forthcoming presentations froma 2021 conference.

SmartMarket Report
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Data: Safety Training

and Communication

Types of Safety Training

Contractors were asked two questionsabout common types

of safety training. First, they were asked to select the types

thatare offered toworkers at their companies fromthelist
of 11showninthe chartatright. Thenthey were asked torank
the top three most needed types fromthat samelist of 11. The
responsestoboth questionsare capturedinthatchart. The
chartonthe opposite page shows the level of use by size of
company.

Overall, the findings demonstrate astrong correlation
between the frequency with which each type of trainingis
offeredintheindustryandthe share that considerittobe one
of the top three most needed.

- Foreach of these types of training, significantly more large
companies provide them than do small companies, and for
nearly all of them, midsize companieslag notably behind
large companies as well.

- Incontrast, there are no significant differencesin terms of
how frequently general and specialty trade contractors offer
these typesof training.

- The top two types of training most frequently considered
necessary are fall protectionand trainingon PPE.
Fortunately, these are also the two most widely practiced
typesof trainingin the study, with most contractors
engaginginboth.

—-Accordingto OSHA, falls are the leading cause of
death on construction projects, and the need for fall
protectiontrainingis particularly important.

- 0SHA manuals focus on proper PPE use, so the high
percentage that consider that training needed and the
high share that provide it may reflect the desire to meet
OSHArequirements on projects.

-Probably due to their wide overall use, midsize
companiesare not significantly different fromlarge
companiesinthe share that conduct both of these types
of training.

- 70% or more of contractors also offer ladder safety, first aid/
CPR/AED, power tool, noise/hearing protectionand hand
tool safety training to their workers.

-Amongthese, ladder safetyis generally considered the
mostimportant(selected amongthe top three most
needed types of training by 31%) while noise/hearing
protectionandhand tool safety are farless frequently
selected amongthe top types of training needed.

-The gapinthe frequency with which midsize andlarge
companies offer power tooland hand tool safety
trainingislessthan for many othertypes of training.

Over50% offertraininginlifting/ergonomics, hazard

communicationand confined spaces. These lesscommonly

SmartMarket Report
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Types of Training (currently offered and
considered most needed)

Dodge Data & Analytics, 2021

Fall Protection

Personal Protective
Equipment (PPE)

Ladder Safety

First Aid/CPR/AED

Power Tool Safety
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Emergency
Response/Planning

Noise/Hearing
Protection

Hand Tool Safety

M Currently Offered

88%

91%

7%

B Needed Most (selected in top 3)
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Safety Training

and Communication

Types of Safety Training ...

offered typesof trainingare also less frequently selected

amongthe top three most needed by contractors.

-While there are no notable differencesinthe frequency
of offering these types of training between generaland
specialty trade contractors, general contractors more
frequently select training on hazard communication
(23%)and confined spaces(21%)as among the top three
most needed for workers than do trade contractors(14%
and 7%, respectively).

- Theleast frequently used type of training isemergency
response/planning, but eventhatisused by over half of the
contractorswho participatedin the study.

- Assevere weather eventsand otherissues continue to
create challenges forcontractors onsite withincreasing
frequency, it willbeinterestingto seeif thistype of
trainingbecomes more widely used and/or growsin
importance to contractors over time.

SmartMarket Report

Types of Training Currently Offered (by
company size)

Dodge Data & Analytics, 2021

95%

Fall Protection 90%

Personal Protective
Equipment (PPE)

91%
Ladder Safety 76%
69%

84%
First Aid/CPR/AED 69%

85%
Power Tool Safety

Lifting/Ergonomics

85%
Hazard
Communication

83%
Confined Spaces

Emergency
Response/Planning

88%
Noise/Hearing
Protection

80%
Hand Tool Safety

® Large (100 or
more employees)

M Midsize (20 to
99 employees)

B Small (Fewer than
20 employees)
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Frequency of Offering Safety Training

Contractors were asked to indicate how frequently they offer

safety training fromthelist of options showninthe chart at

right, which also shows the responses by size of company.
Thechartalso showsarelatively robust selection of the

“other”option. Those who selected“other”largely fall into two

groups: those who are providing trainingonamore frequent

than quarterly basis, and those who do so when needed or
whenstartinganewjob. Here isamore detailed breakdown
of those responses, which account for the majority of those
selecting other.

- More frequent: 27% said that they provide training weekly,
12% said monthly and 2% said they provide training every
day.

- Asneeded/when startinganew job: 31% said that they
provide trainingas needed, and 12% said they do so when
startinganew job.

The dataclearly demonstrates that thereisno consistency

acrosstheindustry for the frequency of offering training, with

alot of variationinresponses generally and especially when

factoringinthe size or type of company.

- Nosingle category was selected by one third or more of
respondents, demonstrating that thereisno common
practice for providing training to workers.

-The one consistent findingis that very few contractors,
regardless of size ortype, only train workers when they
arefirst hired.

- Large companiesreport trainingmost frequently, with27%
sayingthey doso quarterly, and 31% selecting the “other”
option.

- Midsize companies most frequently supply trainingona
quarterly orannual basis.

- Smallcompanies are the most evenly splitacrossall the
categories, showingnoreal patterninthe frequency of
offering training.

- Notably, though, they are more likely to only offer
trainingwhenrequired by specific demands of the
owner/user thanarelarge companies.

- Specialty trade contractors have aslight tendency toward
offering trainingmore frequently than general contractors.
The general contractors offer training onanannual basis
more frequently(27% versus 17% for the trades), and the
trade contractors more frequently select other thando the
general contractors(29% versus 12%).

Thelack of anindustry standard for frequency of training can

createdisparitiesinthe ability of contractorstoincrease
safety ontheirsites.
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Frequency of Offering Formal Safety Training

Dodge Data & Analytics, 2021

Quarterly

Annually

Only When Workers
Are First Hired

Twice a Year

Only When Required
by Specific
Demands of the
Owner/User

Other

27%
26%

29%

15%

31%

B | arge(100 ormore M Midsize(20t099 M Small(Fewer than

employees)

employees) 20 employees)

Dodge Data & Analytics « www.construction.com



SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA

Safety Training

and Communication

Factors Influencing the Types and Frequency

of Safety Training Offered by Contractors

Contractors were asked to select the top three factors that

influence the type and frequency of safety training they offer

fromalist of 12 possible options, which are showninthe chart
atright.

- Specific jobsite conditions/needs is by far the most
influential, selectedinthe top three by 62%. Thisis
consistent with the high use of jobsite-specific practices
(see page 8), and demonstrates that for many contractors,
reacting to theimmediate needs of the jobsite is their top
priority for safety. There are no significant differencesin
terms of company type orsize inthe influence of this factor.
Itisnotable that this exceeds the influence of meeting
regulatory requirements, suggestingalarger commitment
tosafetyamongcontractors.

- Meeting 0SHA standards also stands outasatop influencer
for decisionsonthe typesand frequency of safety training.
This may account for the emphasis placed on PPE training
discussed earlier(see page 19). It demonstrates that OSHA
requirements are top-of-mind for many contractorsin
determining their safety programs.

- Midsize companies(54%)more frequently select
meeting OSHA standardsin theirtop three thando large
companies(35%), with small companies falling in the
middle (43%).

- The need to stay current on new regulationsis ranked
thirdininfluence. There are no significant differences by
company type or size inthe share that select thisamong
theirtop three.

Thereisaclusterof four factors that are picked by roughly
one quartertoone third of contractors. This suggests that
the experience level of workers, concerns about productivity,
ownerrequirementsand availability of in-person training
resources should all be considered moderately influential.

- Only 10% of small firms select availability of in-person
trainingresourcesintheir top three, compared with about
one quarter of larger companies.

- 28% of specialty trade contractors select requirements of
project owner/userasatop influential factor, but only 16 % of
general contractorsdo the same.

The factorsthat were least frequently selected suggest

that the availability of online training resources, leadership,
industry organizations, their ownin-house expertise and data
onhazardsare not notably influential for most contractors
indetermining the types of safety training or frequency with
which they are offered.
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Factors With Greatest Influence on Type and
Frequency of Safety Training (selectedin
top three)

Dodge Data & Analytics, 2021

Specific Jobsite Conditions/Needs

62%

Meeting OSHA Standards

44%

Need to Stay Current on New Regulations

36%

Experience Level of Workers

31%

Concerns About Worker Productivity

24%

Requirements of Project Owner/User

22%

Availability of In-Person Training Resources

22%

Availability of Online Training Resources

10%

Leadership Priorities

10%

Recommendations From Unions/Associations, etc.

7%

In-house Expertise

B

Data and Analytics on Hazards

3%
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Online Health and Safety Training

Previous Safety Management inthe Construction Industry
studies have demonstrated that most contractorsare using
online trainingto at leastalimited degree. In this study, the
questions about online training were revamped to better
understand howitisusedand how the COVID-19 pandemicin
2020/2021hasimpacteditsuse by contractors.

Current Use of Online Training

Asthe chart at upperright shows, nearly two thirds(63%)

of contractorsreportthat they use online healthand safety

training for their workers.

- Large companies(100 or more employees)more frequently
offeronline health and safety training than do smaller
companies(78% versus 54%, respectively).

- However, thereisnodifferencein the share of generaland
specialty trade contractors who offer this training.

The chartatbottom left shows the types of online training
currentlyinuse. Notably, while purely instructor-led training
isrelatively rare, nearly half(48%)rely onacombination of
asynchronous trainingwith noinstructorandinstructor-led
training for their online programs, suggesting that there is still
areliance on customizingand humanizing this training.

Change in Use of Online Training in Past 12
Months

Thechartinthelowerright reveals that about one third of
the contractors whouse online health and safety training
currently(35%)have increaseditsuseinthelast 12 months.
Again, large companies(53%)exceed smaller companies
(25%)inthe share that report that use of online training has
increased.

Types of Online Training (according to users)

Dodge Data & Analytics, 2021
Instructor/Trainer- m
Led (synchronous)

el poces
(asynchronous) 41%

Both Instructor/

Trainer-Led and

Self-Paced

Don't Know FZ%
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Use of Online Health and Safety Training

Dodge Data & Analytics, 2021

4%_\

M Use Online Training ™ Do NotUse M Don't Know

Increase in Online Training in Past 12 Months

Dodge Data & Analytics, 2021

8%—\

B Don't Know

M Did Not Increase

M Increased
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Online Health and Safety Training ...

The COVID-19 pandemic hasinfluenced the use of online

approachesto training for the majority of contractorsusingit,

asthechartatupperrightreveals.

- 37% reportthat their online training was eitheradopted or
increased solely due to the influence of the pandemic.

- Anadditional 40% say it played aroleintheirincreased use of
online training, evenif it was not the only factor.

Itislikely thattheincreased exposure to online training will
help many contractors better determine the degree to which
theywouldlike touseitinthe future.

Future Use of Online Training for Health and
Safety

Nearly all contractors currently using online training for health
and safety planto continue doing so atabout the current level
at which they offeritnow(48%)orincreaseitsuse(41%). This

Influence of COVID-19 Pandemic (according
to those increasing use of Online Training)

Dodge Data & Analytics, 2021

K X Already Planning to Increase
clearlydemonstrates that most contractors with experience Online Training and Not

usingonlinetraining consideritavaluable tool. Notably, no
users expecttostopusingit.

use thisapproach(24%)believe that they will do so in the next Increase Online Training

threeyears. Therestare evenly split between those who know

Influenced by COVID-19

, COVID-19 Was Important But
About one quarter of the contractors who currently don't Not Sole Factor In Decision to
26

theywon't useitandthose who don’t know whether it will be Increased Existing Online

used or not. Between the current users who expect touseiit
more widely and the non-users who planto start usingit, itis

Training Solely due to COVID-19

clearthat the use of online training should continue to grow in Introduced Online Training
the constructionindustry. Because of COVID-18 m
Expected Use of Online Training by Expected Increase in Online Training in the
Non-users in the Next Three Years Next Three Years (according to users)
Dodge Data & Analytics, 2021 Dodge Data & Analytics, 2021
48%

m WillUse ®WillNotUse ™ Don't Know

SmartMarket Report 24

31%
10%
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Large Small Maintain Reduce Stop Don't
Increase Increase  at Current Using Know

Levels

Dodge Data & Analytics « www.construction.com



SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA

Safety Training

and Communication

Enhancing Safety Training

Contractors were asked torate whether four means of
enhancing safety training would do so significantly, somewhat
ornotatall. The chartatright shows those who believe each
would somewhat or significantly enhance the training.

- Roughly the same share of contractors(between27% and
30%)believe each of these would significantly enhance
safety trainingat their company.

- However, whenlooking at the combination of somewhat
and significantly, task-specific training materials emerges
asthe top choice, followed by information on emerging
hazards.

- Large companies(39%)more frequently report that
information on emerging hazards would significantly
enhance their safety training than do small companies(17%).

- More general contractors(36%)expect toolbox talks to
enhance safety training than do specialty trade contractors
(24%).

Means to Enhance Saftey Training

Dodge Data & Analytics, 2021

Task-Specific Training Materials
66% 29%
Information on Emerging Hazards
63% 28%
Resources to Conduct Online Training
56% 27%
Toolbox Talks

52% 30%

® Somewhat Enhance  ® Significantly Enhance

Industry Resources for Toolbox Talks

Contractors were asked to selectany of the industry

resources they use for their onsite toolbox talks fromalist

of nine options. The chartat right shows the top five most

frequently selected ones.

- Perhapsthe most surprising finding is that no single option
is selected by more than half of contractors. This suggests
that contractorsdonot have amainresource for these vital
elements of their training toolkit.

- Inaddition, the highest share(49%)report that they create
theseresourcesthemselves, another signthat contractors
donothaveasingle reliable source for training. This may also
beinfluenced by the need theyreport throughout the study
for site-specific trainingand safety practices(see above and
page 8).

- OSHA and contractorassociations are the biggest external
sources fortoolbox talks, followed by insurance companies
and suppliers/vendors/manufacturers.

- The only difference by size of company amongall practices
includedis thatlarge companies more frequently create
their own toolbox talks(72%).

SmartMarket Report

Top Industry Resources for Toolbox Talks

Dodge Data & Analytics, 2021

Created by Contractor

49%

OSHA Website

44%

Contractor Association

4%

Insurance Company

31%

Supplier/Vendor/Manufacturer

26%
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Foundations for Safety Leadership Training

The Foundations for Safety Leadership module helpsto
promote a better safety climate on projects by providing
information on five leadership skills that canbe used to
effectively communicate toand work with jobsite workers.
I[twasadded by OSHA asan elective to their construction
30-hour courseinJanuary 2017.

Dodge Data & Analytics first started tracking the use of this
training by construction companies later that year. The chart
atright comparesthe current use of the course by contractors
withthereported usageinthe 2017and 2019 studies.

Asthechartreveals, use of this training has grown slowly
but steadily sinceitsintroduction.

- Half(50%)of small contractors say that they do not use this
training course, compared with 31% of midsize and 28 % of
large companies.

- Thereisnosignificantdifferenceinthelevel of use of this
trainingbetween generaland trade contractors.

The findings suggest thatincreased outreach to the industry

may be necessary to get more contractorsto encourage their
supervisorsand superintendents to take this course.

SmartMarket Report

Use of Foundations for Safety Leadership
Training Over Time

Dodge Data & Analytics, 2021

46%

45% 44%

Yes No Not Sure

m2017 m2019 m2021
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Sidebar: Safety Training

Trends in Safety Training

The pandemic has encouraged greater interest in e-learning and VR/AR.

hen pandemic-related

shutdowns startedin

spring 2020 and essential

construction continued,
safety professionals faced the daunting
task of how to continue training workers
effectively while adhering to COVID
protocols. Insome cases, employers
and unions looked toleverage online
toolsto create distance learning
opportunities.

“COVID putusinastate of
disequilibriumand forced us tolook
attraininginadifferent way,”says
Daniel Snyder, aboard member of
the American Society of Safety
Professionalsand founder of the firm
Safety Mentor.“COVID triggered the
demand forapplicable technologyinthe
safety training space.”

E-Learning Trends

While there were some available
e-learning optionsthat were
asynchronous—meaninginstruction
done by the student on theirown time—
the pandemic sparked greaterinterest
insynchronouslearning, where a
trainerinstructs studentsremotely
and at the same time, says Jeff Dalto of
Vector Solutions. However Dalto, who
worked with Snyder to establish ASSP’s
standards foronline training, says that
research has shownblended learning—
which combines bothasynchronous
and synchronous learning—has proven
successful fortraining.

"You use the online training primarily
todeliverthe prerequisite knowledge
toshow howaprocedureisperformed,”
he says.“Thenyoureserve face-to-face
time, so people can perform the skill
and provide feedback while performing
it. That'san established model. It's
effectiveanditworks.”

Duringthe 2020 lockdowns,
contractor Allan Myersadopted a

SmartMarket Report

distance learning strategy that allowed
foracombination of learning options,
says Sandra Genter, the company’'s HSE
director. She says the company pushed
thingslike First Aidand CPR training
online. Italsoreducedoccupancy for
requiredin-person portions of training
sessions, suchasrigging.

Instead of bringing large groups of
workerstogether, the company would
have aninstructorteachacourse
virtually to smaller groups of employees
invarious locations. Eachlocal session
isproctored by anin-personhealthand
safety professional.

“Forourpreviousrigging classes,
we'd load them up with 15 0r 20 people,”
she says.“With these satellite sessions
and smaller groupsaround the regions,
we could stillconduct that training with
minimal gatheringand transportation.”

Gary Gustafson, environmental
hazardstraining program directorat
CPWR—The Center for Construction
Researchand Training, says adoption
of online options was difficult for some
constructionunions, which“pride
themselvesonin-persontraining.”

Still, some did pursue using remote
learning tools to conduct standardized
training, suchas OSHA 10 and OSHA
30. Trainersalsoreceived some OSHA
recertification trainingviaonline
options, he said.

“I'think awareness-level coursesand
refresher-type courses canbe effective
(virtually),” he says. "Areas where you
cantackle topicsthatare already known
tothe student population, soit'sa
refresher. Orit'sanawarenesstraining,
soyou'rejustscratchingthe surfaceand
not goingindepth. Virtuallearning could
be agoodplatformforthatinthe future.”

With more adoption of distance
learningtools, Gustafson says CPWR
canbegintoresearchhow effective it
isforsafetytraining.“We're tryingto

27

make sure we can say that if youmove
to distancelearninginasynchronous
environment, it will be just as effective
as traditional. Or, conversely, if we see a
drop off at least we know at what point
itdrops off. It just givesyou more data
points for decisions.”

Virtual and Augmented
Reality
Anothervirtualtrainingaspect that
isstillemergingisthe use of virtual
realityandaugmentedreality for
safety. Inrecentyears, DPR has piloted
severalusesof VRand AR, including
safetyapplications. Forexample, it
piloted safety recognition software
that utilizes headsets, offeringan
assessment of how much anemployee
knows about ajobsite andits hazards.
The company also developedaboom
lift simulation.“It'sliterally astartup
and awalk-through of the full safety
trainingforaboom liftusing VR," says
Nelson Pascoal, MEP coordinator at
DPR."You have to tie off orit will fail you
immediatelyinthe scenario.”

Unfortunately, Pascoal saysthose
pilot effortswere putonhold due to
COVID because headsets would need to
be shared.

Gustafsonsayshe could see union
training centers—which already use
simulators—adopting AR/VRinto
future safety training efforts, but the
equipmentis currently too expensive.
“IfI've got 22 apprentices and they want
to take distance learning(sessions)
fromhome or the jobsite trailer, can
theyallhave the necessary equipment
to experience thiswithoutitbeing cost
prohibitive?” ®
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Case
Study

A New Approach to Safety Training

at KHS&S Contractors

Nearly every construction company
has asafety manual that they provide
toallemployees. But Michael Cabrea,
director of safetyandrisk control at
KHS&S Contractors, wondered if thatis
the most effective method forengaging
employeesin safety management.”"We
give people these binders, these books,
these policies, and we[say], ‘thisis
howyouare goingtobe safe.’Itisavery
antiquatedapproach,”he says.

Taking a Lean Approach
Cabrea’steamwantedto help their
crews understand hazards betterand
understand whatis expected of them.
Drawinguponthe Lean practices that
KHS&S Contractorsalready hadin
place, they decided to explore what
how visual management could help to
improve safety.

They created aseries of icons
and symbols for hazardsand work
conditions, ratherthanjustrelying
onmanuals. Notonlyare theseicons
more immediate and visual, but they
help Cabreaand histeam communicate
betterabout safety withall workers,
including those with language barriers.

Theiconsareorganizedin several
categories, including high hazards,
which are the top priorityand
encompass elementslike confined
spaces, fall protection, emergency
proceduresand mobile equipment.
Other categories coverabroader
range of issues, including hot work
procedures, proper liftand material
handling, equipment procures, driver
safetyand evenworkplace violence.

Theiconsareusedtotrainpeople
tounderstand andrecognize hazards.
Theyare widely deployed onjobsites
through the use of stickers. Workers
have stickersontheir hard hats that
specify thetype of training that they
havereceived, sothat only workers
trained to handle the hazards are
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How do we know [this program]is
working? Because our employees

| tell us. They literally tell us.

assignedto certain types of work onsite.
Inaddition, Cabrea explainsthat on
certainjobs, the stickersforhazardsare
alsoaddedtothe plans: “A supervisor
oraforeman canlookinto[asectionon
thejob]and say, ‘wait asecond, | realize
allmyhot workissuesarerightin this
section.” The supervisor canthenassign
workerstothat sectionwho are trained
to deal with that hazard.

Inaddition to stickers withicons, they
have also begundeploying QR codesin
differentareasforequipment.

Proper placement of the stickersis
itself akey part of the safety training
involvedinusingtheicons."Weare
getting[ourteam]used to placing the
iconswhere they belong. Thisbecomes
that hazard recognition forthemto
understandtheiconandplaceitona
blueprint,”says Cabrea.

He explainsthat use of theseiconsis
effective becauseitispartofalarger
process-related approachtoimproving
safety. He states that theicon system
ismore thanjustaset of prettyimages:
“Ilthasmore meaningtoit. It helps
people trainand educate. But behind
the scenes, it helps employersreally
digest theirdataand capture theright
elementsto helpimprove the system
behindit. If you build your systemright,
you can capture alot more data, and it

canbe very useful foryour organization.”

ForCabrea, thisapproachisboth
informed by Lean methodsand at the
heartof what Leanistryingtoachieve.
He explains this by referencing a poster
usedas part of their Leaninitiative
that canbe foundintheir officesand
onany of theirjobsites. Itisthe Lean
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house, andinthe center of Lean house
issafety. Thisis something thatall our
employeesare taught fromday one.
They are taught productivity, respecting
eachother, beingable to communicate
with each otherand saying that safety
isthe centerof Leanhouse... Sothis
Leanculturereally helped us establish
1)the visual management piece for our
employees; and 2)the opportunity for
themto communicate on adaily basis.
We have these Lean huddle meetings
every morning. [While engagingin
stretchand flex, we are]talking safety.
What are the hazards that are going to
happentoday? What are the constraints
fortoday? The Lean safety culture
iswhat hashelped us move forward
because the Lean culture was there,
therespect, the opportunity for our
employeestovoice theirconcernsor
theiropinions.”

Developing a Visual
Management System
Oncethey decided onavisual
management approach, the next
step was creatingtheicons. This first
involved determining what categories
that they wanted, including defining
what tofocus onashighhazards.
Cabreaexplains that they worked
with the marketingteamontheicons,
andthat they have already been through
differentvariations of theimages
thattheyare currently using. At the
beginning, playing off the name of the
initiative, “the Human Element,” they
createdasetofimagesthatwerelikea
periodic table. He says, “We were like,
‘thisisgreat,’and it washorrible.”

Dodge Data & Analytics « www.construction.com
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Case
Study

CONTINUED

He statesthat theiconswere not
intuitive for the workers, nor was it
eye-catching.

Fortunately, animportant part of
theirprocessis getting feedback from
thefield. Much of that feedback comes
with their daily Leanhuddles every
morning. Not only do they discuss what
isoccurringonsite that week, but they
getfeedbackinthose daily meetingson
the safety programin general.

Inaddition, they do safety surveys
to evaluate their safety program,
whichinclude questions about the

the feedback they are gettingnow on
the new set of iconsislargely positive.
He believes that theirability to get
honest feedback from theiremployees
comesfrombeingaleancompany,
and that communicationis essential
totheirsuccess. He states, “Thereare
organizationswhere, unfortunately,
employeesdon't feel comfortable
voicing theirconcerns. We encourage
it. And I think thatis[a big part of
oursuccess.]How do we know [this
program]is working? Because our
employeestellus. They literally tellus.”

Ongoing Improvement of
Their Visual Management
Program
But thathasn't stopped Cabreaand
histeam from consideringways to
improve theiconsinthefuture. They
are consulting with expertsonthe
iconstohelprefinethem further. And
of course, they continue tolistento
theiremployees. Oneicon he wants
toredesignisthe environmental one,
which has theimage of aplant growing
out of ahand. Workers have questioned
what that means, and they are trying to
come upwithmorerelevantimages.
Inaddition, they also want to devise
the next set of icons that provide more
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effectiveness of the visual management
approach to safety. Cabreareportsthat

ANAHEIM, CA

A New Approach to Safety Training at KHS&S Contractors

Ways to better engage employees with safety are at the

heart of KHS&S's new safety training approach.

information on what to do basedon
the hazards present. Cabreaexplains,
“lwant ouremployeestonotonly
recognize the hazards but alsoreally
thinkabout what could occur with them
and what they need.” For example,
aniconwithafallhazard would be
accompanied by one demonstrating the
risk of injury and the need foraharness.
Anotherimprovement that Cabrea
isimplementingis wider utilization of
iconswithOR codes. He seesthisas
anotherwaytobringtheinformation
totheworker: “We're starting to use
our QR codesto have videos with
thoseimages.” Thevideos provide
another meansof giving the worker
immediate, useful safety information
right whentheyneeditmost,andina
visual formatratherthanwrittenout as
asetofinstructions. He explains that
theyare creatingvideos about using
different typesof toolsand equipment
like circular saws and how to utilize fall
protection. As Cabreasays, “That's
where we are moving next. Weare 100%
tryingto getaway fromwords.”

Benefits
Cabreanotesthatthey have seen
continualimprovementsin safety since
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theylaunchedthis program: “Year after
year we have adecreaseinincidentsand
injuries.” He notes as aspecific example
KHS&S'EMR(Experience Modification
Rate) of .49in California. An EMR
recognizes the differencesamong
qualifyingemployers withrespect to
safetyandloss prevention. He asserts
that .49 isone of the lowestratesin
theindustry, especially foradrywall
company of their size.

Cabreaalsoregards how their
employeesview KHS&S as aresult of
their safety programasatop benefit:
"We have a lot of satisfied employeesin
our safety program.”Financial savings
accrued by KHS&S due to safety, he
asserts, arereinvested backinto the
employeesthroughinvestmentsinto
more training. He says, “The big thing for
usisthatweare constantly trainingour
employees.”

He also finds that thisapproach opens
up the possibility of reducing turnover
by maintaining workers: “[Workers]say
thisabout our Lean/safe culture: It's
very hard forthemtowanttoleave. They
gosomewhere, and they come back
because they recognize what we havein
place... people recognize that they will
besafehere."m
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Data: Technology

and Safety

Use of Technologies

Contractors were asked three questions about theiruse of 14

different technologies:

- Which technologies they are using

- How frequently they are using those technologies

- Which of the technologies not currently being used they
intendtobeginusinginthe nextthreeyears

Thechartsonthisandthe following page are organized by the

share of those whoreport that they use these technologies:

- Established technologiesare used by around one third or
more.

- Maturing technologiesare used by 10% or more.

- Emergingtechnologies are used by fewer than 10%.

The charts on this page display the percentage that currently
use and planto adopt these technologies. The chartonthe
following page shows the percentage of those using these
technologieswhoreportdoing so frequently/very frequently
ontheirprojects.

Established Technologies

Three of these technologies are used by enough contractors

tobeconsidered established inthe constructionindustry.

- The most widely and frequently used is building information
modeling(BIM). Nearly half of the contractorsreportusingit,
and more than half of those report frequent/very frequent
useontheirprojects.

-Morelarge companies(66%)use BIM, compared with
midsize (42%)or small(37%)companies.

- Specialty trade contractors(57%) more oftenreport the
use of BIMontheir projects than do general contractors
(42%). Certaintrades like mechanical contractors have
embraced modeling, in part because of theroleit can
playinfabrication.

- Only 7% of contractors not using BIM currently plan to begin
usingit, suggesting arelatively shallow level of growthin the
nextfewyears.
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Established Technologies

Dodge Data & Analytics, 2021

Building Drones
Information

Modeling

Laser Scanning

B Expect to Use on Projectsin 3 Years W Used on Projects

Maturing Technologies

Dodge Data & Analytics, 2021

Remotely Wearable Virtual Reality Predictive
Controlled Sensors for Training Analytics
Equipment

B Expect to Use on Projectsin 3 Years M Used on Projects

Emerging Technologies

Dodge Data & Analytics, 2021

3D Printing

Photogrammetry  Visual Monitoring

With Al

Augmented
Reality

B Expect to Use on Projectsin 3 Years M Used on Projects
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Use of Technologies ...

- Dronesare the next most widely used technology, with 37%
who currently use them.

- Like BIM, though, only asmall share (6%)expect to begin
usingdronesinthe future.

- Amoderate share of users(31%)report frequent/very
frequent use.

-More general(52%)than specialty trade (22%)
contractorsreportusing them.

- Laserscanningis deployed by 32%, alarger share than
inprevious Dodge Data & Analytics studies on the use of
technology onsite. Inaddition,more say that use on their
projectsisfrequent/very frequent(36%), compared with the
highfrequency of drones(31%).

-Giventheinvestmentrequiredtouse laser scanning, it
isnotsurprising afar greater share of large companies
(48%)useitthan do midsize(23%)or small(21%)ones.

Maturing Technologies
Fourtechnologiesarereportedinuse by atleast 10% of
contractors, suggesting that they may be gainingafootholdin
the constructionindustry.

- Remotely controlled equipmentis currently most widely
used.

- Wearable sensors has the highest percentage that expect to
useitinthe nextthreeyears.

- Infact, itisworth noting that the share that expect to use the
maturingtechnologiesinthe nearfutureisatleasttwiceas
highas those who expect to start using the established ones,
suggestingthat eachis poisedfor growth.

- General contractorsreport wider use of remotely controlled
equipment(21%)than do specialty trade contractors
(7%), but otherwise, there is no significant difference by
firmtype orfirmsizeinthe current use of these maturing
technologies.

- While the use of predictive analyticsisrelatively limited
acrosstheindustry at thistime, ahigh share(52%)of users
reportthat theyare used frequently/very frequently. A
similar finding for the use of virtual reality for training
suggeststhat those who use these technologies are seeing
the advantages of usingthem, another positive sign for
wideradoption.
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Emerging Technologies

Fourof the technologiesincludedinthe study are used by

fewerthan10% and more than 5% of contractors, suggesting

thattheyare emergingintouseintheindustry.

- Visual monitoring with Alhas arelatively high percentage
expectingtouseitinthe nearfuture, anditisalsoused
frequently wheninuseatall. This may be the most
likely emerging technology to gain wider tractioninthe
constructionindustry.

- Augmentedreality ismore widely used amonglarge
companies(12%)thansmaller ones(3%).

- Photogrammetry is more widely used by general(13%) than
specialty trade(1%)contractors.

Share of Users Who Report Using
Technologies Frequently/Very Frequently

Dodge Data & Analytics, 2021

Building Information Modeling

Predictive Analytics 52%

Visual Monitoring With Al 47%
Laser Scanning %

Virtual Reality for Training 33%

Drones 31%

Augmented Reality 29%

Remotely Controlled Equipment

Photogrammetry

24%

Wearable Sensors 21
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3D Printing 19%
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Technologies Expected to Positively
Impact Worker Health and Safety

The previous section focused on the currentand expected
future use of technologies onsite. However, usage alone does
not necessarily directly align with the the potential to have a
positive impact on worker health and safety. So, regardless of
theirdirect experience withthem, contractors were asked to
selectthe top three of the 14 technologies studied that they
think willhave the greatest positive impact. The ones chosen
inthe top three by more than20% are shownin the chart at
right.

- Wearable sensorsandvirtualreality for training are the
most widely recognized, withabout one third of contractors
selectingthemamongthe top three with a positive impact.
Thisisdespite the fact that their use is still limited to fewer
than15% of the contractors surveyed.

-Both have arelatively high share, though, that expect
tousetheminthe future(see page 30 for current and
expected future use of each).

- Large companiesare particularly enthusiastic about
wearable sensors, with 41% selecting themin their top
three, compared with 34% of midsize and 23% of small
companies.

-There arenodifferences by size or firmtypeinthe
responses forvirtual reality for training.

- The third most frequently selected technology is predictive
analytics. Whilereportedinuse by very few, those who do
seeitusedonprojectsreportavery highfrequency of use
(see page 31), possibly due in part toits ability to helpimprove
safety programs. Thereisalso arelatively high share who
expecttouseitinthefuture, confirmingits perceivedvalue.

- About one quarterrank the remaining three optionsintheir
top three.

- Remotely controlled equipmentis particularly widely
recognized by general contractors(32%)and less
frequently by specialty trade contractors(19%) as having
the potential toimprove safety. This may be influenced
by the share that specialize in civil construction.

-Visual monitoringwith Alis the only emerging
technology onthelist of top ones forimproving safety.
This may bode well for wider use of this technologyinthe
future.

- Buildinginformation modelingis the only established
technology widely selected asimproving safety.
Previous studies by Dodge Data & Analytics suggest that
recognition of BIM’'simpact on safetyis oftenassociated
with more intensive use of BIM.
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Top Technologies That Contractors Believe
Will Positively Impact Worker Health and
Safety (selected in the top three)

Dodge Data & Analytics, 2021

Wearable Sensors

34%

Virtual Reality for Training

32%

Predictive Analytics

28%

Remotely Controlled Equipment

26%

Visual Monitoring With Al
25%

Building Information Modeling

23%
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Using Data to Support Safety Programs

Contractors were asked two questionsabout their use of data
tosupport safety programs. First, they were asked about the
degree to which they deploy data, with the options shownin
the chartatthe bottomonthe page. They were also asked
about theirlevel of interest in sharinganonymized datawith an
insurance carrier if it would lower their premiums.

Use of Data for Safety Programs

The use of datais stillemerginginthe constructionindustry,

with nearly half(49%)of contractorsreporting that they don't

use dataatall, orthatthey don't use the data they gather.
However, the use of data for safety programsis currently
strongly influenced by the size of the company.

- Over 70% of small companies are not using dataordon'tuse
the datatheygather.

- The majority of midsize companies are evenly splitbetween
those who gather databutdon'tuseitandthose whouse
datavisually torepresent what has already happened.

- Incontrast, large companies are nearly evenly split between
those who use datatorepresent what hasalready happened
and those whouse it proactively to determine future trends.

The engagement of large companies may provide the industry
with enough expertise to help smaller companies shift along
that scaletoamore proactive use of data for safety.

Use of Data to Support Safety Program

Dodge Data & Analytics, 2021

4%

g 31%
0% 289,

19% 21%
14% 13%

1% 0%

Interest in Sharing Anonymized
Safety Data With a Carrier for Lower
Insurance Premiums

Dodge Data & Analytics, 2021

M Not Sure

B Would Not
Share Data

B Extremely M Interested
Interested

M Probably Not

Sharing Data With Carriers
Thelargest share of contractorsremain unsure about
whether they'd share dataor not, and would like to know more.

36%

2% . . 32%
30% -~

19% 17%

2% 4% 1%

Total Small
(Fewer than 20 employees)

M Do Not Use Datain
Safety Program

M Collect Data, But Most
Goes Unused
Already Happened
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M Use Data to Create Visual
Insights to Explain What Has

Midsize Large
(20 to 99 employees) (100 or more employees)

B Conduct Analytics Using Trends
of What Has Occurred to Provide
Signals for What May Occur

M Use Predictive Analytics by Training
a Model Using Al to Predict What
Will Happen in the Future
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Sidebar: Takinga Data-Driven Approach to Safety and Risk

A Data-Driven Culture of Safety

Data from everyday actions can help improve safety outcomes.

onstruction firms generate
safety-related data all the
time. Everyday actions, such
asrunninganinspection
checklist, conducting anassessment
or holding a tailgate safety talk,
generate valuable information.
Shifting these processes from
paper and spreadsheets toadigital
platform enables construction
companies touse theirowndatain
new ways: to analyze it, to generate
insights based onthe aggregate
andtoimprove. “It's the difference
between seeingindividual grains
of sand and seeing the beach,” says
dataand analytics expert Jake
Freivald, avice president at Fulcrum.
“Instead of onereportatatime,
you're getting the overallimpact.”

Putting Data to Use
Different types of activities generate
and consume different types of data.
Safetyinspections, forexample, are
compliance-oriented, based on defined
requirementsand capture a particular
pointintime, whereasriskassessments
are performance-oriented, holisticand
focused oncontinuousimprovement.
Datafromthese complementary
activities makes each more effective:
patternsfrominspectionsdatainform
assessments; conclusions from
assessments guide inspections.
Similarly, dataonthe delivery of
tailgate talks and other types of training
correlate with findings frominspection,
hazardandincidentreportstoreveal
where trainingisworkingand where
moreis needed. Site visits generate
location-specific datathat facilitate
comparisons by jobsite, clientor other

variables. Remediationsyield valuable
dataregardingreturnsoninvestments.
For datatobeuseful,itneedsto
be structuredaccordingto three key
criteria, Freivald says. First, obviously,
itneedstobedigital: compared with
paperand spreadsheets, digitized
information permits the use of
analytics, easily incorporates multiple
mediaformats(suchasvideo and audio),
won't get strandedinafiling cabinet
oronsomeone’sdesktop and offersa

single, common, always-current source.

Beyond digitization, dataneedstobe
pervasive: available on multiple devices
and operating systems, and accessible
companywide. Any employee onthe
jobsite should, forexample, be able to
take apicture of asafety hazard, submit
itthroughanapp andfeel confident

it willbe fixed asaresult of their
participation.“Thisisn'tjust for people
withthe word’safety’in theirjob titles,”
Freivald says.“We're tryingto createa
culture of safety.” Andfinally, the data
needstobereliable—otherwise, people
willrevert haphazardly to paper.'

8 Steps to Get Started
Forcompanieslookingto turneveryday
actionsintoactionable data, it's
essential to begin with something
small enough that the organization can
manage it, yet significant enough that it
willmake adifference overtime.“Start
small, think big,” says Freivald, and he
recommends eight steps to start with:
1. Digitize inspections.
2. Use the power of checklists to

inject safetyinto more processes,

and thendigitize the checklists.
3. Focus ondataavailability: Make

the datayou have more available,

andthenlook for more procedures
to capture and make available.

. Create safety KPIsfromthe data,
and communicate successes and
opportunities forimprovement.

. Create performance metrics:

How well are the safety processes
themselves being carried outand how
longdoesit take to complete them?
Use datatodemonstrate that safety
processesarenotabottleneck.

. Relate safety metricsto
organizational performance:

How are safety practices helping
overall effectiveness?

. Insertinstant checks: placesto
simplyandimmediately recordan
observation—eitherasastand-
alone(suchasahazard-reporting
app oneveryone'sphone)oraspart
of alarger operational checklist.

. Iterate andrefine.”"Whenyou
gettothispoint, you're not
done,”says Freivald.”You're
alwaysfocused onsafety.”

There will be challenges, of course, and
resistance to change may be topamong
them: Whenlives are at stake, safety
managers may be reluctant to change
what they know works. But digitization
offersrigorousandreplicable
processes, along with the flexibility to
respond tothevarying needs of clients,
jurisdictionsandjobsites, and most
significantly, insightsto strengthena
company’s safety culture. m

"Formore onthe power of checklists, Freivald recommends Gawande, Atul. The Checklist Manifesto: How to Get Things Right. Ist ed., Picador, 2010.
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Case
Study

Implementing Predictive Analytics to
Improve Safety at The Boldt Company

APPLETON, WI

Over thelast few years, the construction |
industry hasembraced technology and
appliedit throughout the construction
process. This practice, combined with

There's amind shiftinthe company
that we've helped to encourage
with dataand reporting tools.

SAFETYMANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA
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theinherent dangersfromworkingon |

aconstructionsite, hasled manyin
theindustry to try usingtechnology to
increase on-the-job safety.

The Boldt Company, a national
construction managementand general
contractor company, isamongthose
intheindustry usingtechnology to
improve safety onsite. Based onthe
company’s belief thatit can make
everythinginitsbusinessbetter,
including safety, Boldt hasinvested
heavilyintechnology.

Entrance to Predictive
Analytics

In2012, Boldt began dabbling with
predictive analyticsto helpimprove
worker safety. The company surmised
that collecting dataaround safety,
includingincidentinformation, along
with predictive analytics, could help
them provide crews with useful
information for planningandintegrating
safetyintotheirwork. The company

investedinsoftware tohelp them
achieve their goals.

Unfortunately, they found the
software they used did not provide them
with helpfulinformation orinsights.“"We
wantedtosliceand dice moredataina
meaningful way,” says Scott Frazer, VP
of corporate safety for Boldt. During
the eight years Boldt used the software,
Frazerrecalls, “We were gathering
safety observationdataandincident
information digitally so we could analyze
the datainthe hopesof findingand
connecting dots we didn't even know
were there.”

Despite the disappointment with the
software, Boldt remained convinced
that predictive analytics, based onits
usefulnessinotherarenas, could help
with safety.“We feltit could identify
risk factors, monitor changesinthose
factorsand predict the likelihood of an

Safety discussion with Salm Partners at Hager Plant.
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event,”says Trevor Hietpas, manager,
Insightsand Analytics with Boldt.

A New Beginning

Following this belief, Boldtinvestedin
new, more advanced softwareinearly
2021to further their use of predictive
analytics for safety. The new system
isbetter connected with Boldt's other
tools, has more capture pointsand
suggests modifications to minimize
risks.

Afterthe company begandeploying
the new software, they discovered
they needed to educate the workforce.
“Thereisabigmisunderstanding of
what predictive analysisisand how you
deployit,”Frazer explains.“By name
itcancauseassumptionsthatit'sa
crystal ball, sowe did some training to
set expectations of what you canget
fromit.”

Project Facts and Figures

Company:
The Boldt Company

Implementation of Predictive
Analytics:

Companywide, all projectsinall
marketsacrossthe entire country

Beginning of Company Use of
Predictive Analytics:
2012

Reinvigorate Use of Predictive
Analytics:
2021

Workers Compensation Costs:
Reduced by 75%

Total Accident Rate:
10% reduction
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Implementing Predictive Analytics to Improve Safety at The Boldt Company
APPLETON, Wi
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Safety Review at Aurora Medical Center.

Despite the training, some employees
remained skeptical regarding the
value of predictive analytics. However,
accordingto Frazer, “Our project teams
are hungry togetabetterunderstanding
of the risks they face.”

Using Predictive Analytics

in the Field

Predictive analytics takes the manual
process out of safety, because
employeesdon't have torememberwhat
happenswhen.

Tothatend, Boldtisstrivingto
assemble alarge dataset that spans
asmany aspects of each projectas
possible. Thelarger the dataset, the
greater the predictive power of its
analytical models. Although safety
issues may vary dependingonthe
projecttype, the system canidentify
risks thatare commonamongthem.

Consideran example of how
Boldtisaimingto use predictive
analytics. The teamis transitioning
fromlaying concrete to steel erection
onahealthcare project thatis20%
complete. The transition entails several
risks, includingbringinginanew crew

SmartMarket Report

thathasnotbeenonthesite, increasing
workforce size, usingacraneand
engaginginoverhead work. Predictive
analytics hasflagged thisasahigh-risk
point.

Seeing the Benefits
Byintegratingits predictiverisk
analyticsinto the project schedule,
Boldt will be able to flag activities that
willlikely create safetyincidents. This
information enables the project team
to make adjustments to the task, or to
enact mitigation controls to preventan
incident. Inaddition, the new software
iscompatible with Boldt's existing
technology, and every work group can
accessit."Ourvarious technology
systemsareabletotalktoeachother,
andsowe're strivingtoconnectthemall
for better predictive modelingrelated
toboth productivity and safety,” notes
Hietpas.

Inaddition, maximizing the benefits
of predictive analyticsrequires
rethinking safety."There’samind shift
inthe company that we've helped to
encourage with dataandreporting
tools,"Hietpasreports.“Inthe past
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people looked at safety asaseries of
unigue events, but there are variables
thatinfluenceitandtheyare common
fromincidenttoincident. Ourrecent
and futureinvestmentsin software
areabout broadeningthe searchfor
those variables.” Predictive analytics
determinescorrelationstoidentify
those commonalities. Boldt then
developsavenuestoshowthese
findings to employeesand implements
changes.

With the new system lessthanayear
old, Boldtviewsitselfasbeingearlyinits
journey of using predictive analytics to
help with safety. However, the company
isalready realizing positive results
regarding safety due to predictive
analytics. There hasbeenareduction
in high-risk, high-impactincidents,
which has saved the company money in
insurance claims.

Constructionisaninherently
dangerous profession. Technology
can, however, help build awareness of
the dangers, encourage planning to
predictand handle potentialissues, and
ultimately lead to a safer worksite.m
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Interview: Thought Leaders

What do you think are the most
importantrecent developments

that have helped improve safety on
construction sites?

SIMON: Sometimes, safety folks only
view themselves narrowly as safety
folks, butitreallyisapublic health
mission... Alot of people want to focus
ontechnology[asacriticalrecent
development], and I think thatistrue.
But even more thanthat, [l regard]
this shift to more of a holistic public
health perspective[duringthe COVID
pandemic]—looking at safety more
holistically, and general healthand
wellness outside the workplace and
the whole person—asareallyimportant
shiftrecently.

[Previously], we had alot of
employerswith this attitude: “Just keep
[the workers]from getting killed while
theyareinthe workspace. But beyond
that, [itis]not my problem.”[But now
some]have amore holisticapproach to
the whole thing. The European Union
started with that alittle earlier than
hereinthe United States. But now
itiscatchingonmore, andyou see
more employers who have a holistic
health and wellnessapproach for their
employees, whichisanimportant
development. I thinkyouare goingto see
more of it, butithasjust started to gain
momentum relatively recently.

Canyou provide some examples of a
holistic approach?

SIMON: Some are providing things that
can potentiallyimprove the health of
theiremployees, suchas givingthem
fruit onsite, trying to create ahealthier
work environment. Some are trying
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Peter Simon
Director of Plans, Logistics, Risk Management
and Med Tech, Total Safety Consulting

Peter Simon is a Certified Safety Professional (CSP)
with 20 years’ experience. Throughout the course of his
career, Peter has physically put construction material
in place, responded to construction emergencies and
evaluated buildings for public/worker safety.

to modify the workspace by[making
ergonomicimprovements]orusing
materials thatare less toxicinthe work
environment. Butreally, it depends
upontheindustry. More companiesroll
out healthand wellness programs that
doanalyticsorhave surveys... They
are gettingbiometricsand thengiving
feedback onwhat[theiremployees]
could do to be healthierand thengiving
them credits ontheir healthinsurance
basedonthatbackandforth.
ButIthink generally, if youare not
incentivizingyour folkstodoit, alot of
times, they are not going to participate.
Theyseeitasawaste of theirtime. If
the employer provides some sort of
incentive or credit, thenyouare more
likely to get people to maybe not smoke
ormodify theirdiet...Butitisabitofa
weird dynamic because some people
aren’t comfortable with providing
[the dataneeded to conduct analytics
that support these programs] to their
employer.

What would encourage the industry to
invest morein this?

SIMON: A lot of it tiesback to dollars.

If youcanshow eitheranincreasein
production or some sort of savings,
[suchas]oninsurance costs, orif you
canshow both, thatreally will drive it. If
youlook at the development of safety as
adiscipline, thatreinforces what ljust
said. At first the only employers who
had safety programswere people who
were altruistic. Butasit progressed,
people startedto see[the production
impacts of injuries]. And asit continues
toprogress, notonly do they see how

it couldimpact production, butalso
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[insurance costs]. It'sgettingdriven
more by the bottomine.

What are the biggest challenges that
contractors facein their efforts to
improve safety?

SIMON: Probably the biggest challenge
isintegration with production.[There
arealot of companiesthat view] safety
asanexternality, anecessary evil that
interfereswith production. Abetter
approach generallyis some sort of
integrationwhereit can help facilitate
or supplement production... because if
someone getskilled or thereisaserious
accident, thatisgoingtobeahuge
negative for production. Itisfinding that
delicate balance. Andif you canarrive
atthat space, justfromastarting point,
itreally can fundamentally change the
interactiononeverylevel.

What technologies are you
interestedin?

SIMON: Usingan app-based system
formeasuringimpairment...It'snota
drugtest.It'sanimpairmenttest.Itisa
paradigm shift more toward measuring
fitness of duty ...[rather than]alaw
enforcementapproach of “got you.”

What other developments are you
excited about?

SIMON: The use of visual data. Right
now, itis beingused mainly for design
and production: They are doingreal-
time visual data capture and then using
itto pay subs, to put on platformsand do
metricsonit. Thatisgoingto spillinto
safety. Italready hasalittle bit, butit will
evenmore so soonerrather thanlater.
And Ithink that’s huge.

+ www.construction.com
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Data: Health and Wellness

Initiatives to Support Employee Health and Wellness

Increasingly, concernsabout safetyinthe construction
industry have expanded torecognize that the healthand
wellness of workersimpacts their safety onsite. Stress,
addictionand otherissues canimpair performance, and to
truly promote safety onsite, contractors need to consider
therole played by the mental and physical condition of their
employees.

Inordertoexplore thisissue, contractors were askeda
series of questionsabout the degree to which they provide
four specific healthand wellness programs to their office
staff and to workers onsite. The chartson thisand the
following page summarize theirresponses based onthe size
of company. Inaddition, contractors were also asked whether
theircompany hasan Employee Assistance Program that
helps workers with personal or work-related problems, and
theresponsesto that questionare shown by size of company
inthelastchart.

Size of company appearstoplayaroleinthelikelihood that
these programs will be offered. However, it isnotable that type
of company does not, with no significant differencesinthe
databetween generaland specialty trade contractors.

Access to Programs for Office Workers
Versus Field Workers
Thechartatupperrightlooks at the share of companies that
offeratleastone program —either dealing with alcoholand
substance abuse, mental health services, stress management
or smoking cessation—to their office workers versus their
workers onsite. Notably, thereislittle difference overall with
nearly the same share offering at least one of these services
toboth their office and field workers.
However, the pattern plays out slightly differently when
examined by the size of company.
- More small companies offerat least one programto their
jobsite workers(43%)than to their office workers(39%).
- Forlarge companies, the reverseis true, with more who offer
at least one of these programs to their office workers(79%)
thanthoseinthefield.

Inaddition, the chartalso clearly demonstrates that large
companies more typically offer atleast one program thando
midsize or small companies. Itisrelatively common practice
forthese tobe offeredatalarge company, but fewer than half
of smallcompaniesreport providing these same benefits to
workers.

Clearly, the ability to have more resources to direct toward
helpingemployee healthand wellnessisanadvantage for
large companies. However, with alarge share of the workforce
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Provide Access to Health/Wellness
Programs to Employees

Dodge Data & Analytics, 2021
79%
72%

63% 62%

Total Small Midsize Large
(Fewer than (20t0 99 (100 or more
20 employees) employees) employees)

M Provides Jobsite Workers Access
to at Least One of the Health/
Wellness Programs

M Provides Office Workers Access
to at Least One of the Health/
Wellness Programs

Use of Specific Health/Wellness Programs
for Jobsite Workers (by company size)

Dodge Data & Analytics, 2021

Alcohol and
Substance
Abuse
Programs

62%

Mental
Health
Services

Stress
Management

Smoking
Cessation

W Total ™ Large (100 or

more employees)

m Midsize (20 to
99 employees)

® Small (Fewer than
20 employees)
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Health and Wellness

Initiatives to Support Employee Health and Wellness.......

inconstruction working at small companies, itisimportant
thattheindustry figures out how to address this gap, possibly
throughindustry associations, trade unions or other means,
sothat most workers have accessto theseimportant
resources.

Use of Specific Initiatives

Thechartsat the bottom of the previous page and top of

thisone show the share of companies offering the specific

servicestotheirjobsite(previous page)and office workers

(topright).

- Alcoholand substance abuse programs are the most
widely offered for both, with over half of all the contractors
surveyed providing these to both office and jobsite workers.

- Fewer than half of contractors, though, offer mental
health services, stress management or smoking cessation
programs to their workers, eitherin the office or onsite.

- Smallcompanies more frequently offer alcoholand
substance abuse programs and mental health servicesto
theirjobsite workers than their office workers.

- Midsize companies more frequently offer stress
management and smoking cessation programsto their
jobsite workersthanto their office workers.

- Large companies more frequently offer all four programs to
their office workers than to their jobsite workers.

- While large companies far more frequently offer all four
programs than midsize or small ones, midsize companies
more often provide alcoholand substance abuse programs
and mental health services than do small ones. However,
midsize and small companiesare roughly equivalentin the
share that offer stress management and smoking cessation
programs.

Use an Employee Assistance Program
Over half of allthe contractors surveyed have an Employee
Assistance Program to help workers with personal or work-

related problems, but again, asthe chartatrightreveals, there

isalarge disparity between the share of large companies with
these programs, and midsize or small companies.
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Use of Specific Health/Wellness Programs
for Office Workers (by company size)

Dodge Data & Analytics, 2021

Alcohol and
Substance
Abuse
Programs

n%

Mental
Health
Services

Stress
Management

Smoking
Cessation

M Total M Large (100 or B Midsize(20to ™ Small(Fewer than
more employees) 99 employees) 20 employees)

Use an Employee Assistance Program

Dodge Data & Analytics, 2021

Total Average: 55%

48%
37%
Small Midsize Large
(Fewer than 20 (20to 99 (100 or more
employees) employees) employees)

Dodge Data & Analytics « www.construction.com



SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021 DATA

Health and Wellness

Impact of the COVID-19 Pandemic on
Employment at Contracting Companies

The COVID-19 pandemic has had animpact on many US

industries, including construction. When the lockdowns due

to the pandemic were first putin place, there wasanuneven

response fromthe constructionindustry.

- Many projects were classified as essential and continued
evenwhenalmost everything else was shut down.

- There was strongregional variationinterms of the types of
projects shutdown and those allowed to proceed.

- Privately funded projects faced other obstacles, with their
funding often put on hold during the worst of the pandemic.

In April of 2020, commercial contractors(those doing
commercialandinstitutional construction)reported that
40% of their projects were experiencing delays, according

to the Commercial Construction Index. By July 2020, that

had decreasedto 26% of projects experiencing delays.

Inthelatest Indexreport, reflecting data from April 2021,

17% of projects were still experiencing delays, and 72% of

contractors were stillimpacted by them.

The project delays, of course, have impacted employment
levelsat contractors. To better understand this, contractors
were asked about the impact of the pandemic on employment.
- The good newsis that, despite widespread impacts from

COVID, half(50%)of contractors did not see any direct
changesto their workforce.

- However,among those who did see animpact, 32% reported
that they decreased the number of workers, and 27%
reported that they furloughed workers.

- Itisnotable that there were no significant differences
intheirresponse to employingworkers by type or size of
company.

Asworkloadsincreasein 2021, this presents challenges for
these companies. Despite the reductionsinworkforce, the
Commercial Construction Indexalso reveals that the majority
of companies still struggle with skilled worker shortages.
Companiesforced toreduce their workforce have likely been
challenged toramp back up as their workloadsincrease. This
creates stressonthe existingworkforce to do more, which
canhavedirectimpactsonthe mentalhealthand onthe
physical stress on workers, impacting their safety onsite.
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Impact of COVID-19 Pandemic on
Employment at Contracting Companies

Dodge Data & Analytics, 2021

Decreased Number of Workers

32%

Furloughed Workers
27%

Reduced Worker Pay
4%

None of the Above

50%
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Health and Wellness

Practices PutinPlace to Protect Workers From COVID-19

Inadditiontothe indirectimpacts onworkers(see page 40),

the COVID-19 pandemic also clearly has directimplications for

construction worker health and well-being. In order to better

understand how the pandemic hasimpacted the healthand

safety practices of contractorsand howitislikelytodosoin

the future, contractors were asked about:

- The measures they putin place to protect their workers.

- Which of these measures they planto keepin place after the
threat of the pandemic subsides.

- Whetherthey had developed awritten planto protectjobsite
workers from the spread of the virus.

Asthechartsonthisandthe following pagereveal, large
companies more frequently instituted several measures than
did smallerones.

Practices Used to Protect Workers
From COVID-19

WIDELY USED PRACTICES

Four practicesare widely used by contractorsto protect

workers from COVID-19. While there are notable differences by

size, with smallcompanieslaggingin most of these common
practices, there are nosignificant differences between
generaland trade contractors.

- Increased use of cloth face coveringsis the most widely
adopted practice, used by most contractors(84%)withno
major differencesinuse by companysize ortype. Thisis part
of alargerfocusacrossthe US onusingface coveringsto
control spread of thevirus.

- About three quarters(74%)also enforce social distancing.
This practiceissignificantly more widely adopted by large
companies than by smallones, with midsize ones falling
somewhereinbetween.

- Increased handwashing stations have been putin place by
about two thirds(67%)of contractors. However, fewer than
half of small companies(43%)use these, compared with the
majority of midsize(70%)and large(82%)ones.

- 60% of contractorsalso require temperature checks for
employeesonsite, butagain, thisisacommon practice
among midsize (63%)and large(70%)companies, but less
common with small ones(41%).

MODERATELY USED PRACTICES

Five practicesare deployed by between one quarterand

one half of the contractors surveyed. Again, while there are
differencesinuse by size, there are no significant differences
forany of these practicesinadoption between generaland
specialty trade contractors.

SmartMarket Report

Practices Instituted on Jobsites During
COVID-19 (by company size)

Dodge Data & Analytics, 2021

Widely Used Practices

Increased Use
of Cloth Face
Coverings

Enforced Social
Distancing

Increased
Handwashing
Stations

Required
Temperature
Checks for
Employees Onsite

Practices in Moderate Use

Providing More
Flexible/Tolerant
Policies for
Absenteeism Due to
Iliness

55%

Increased Use of
Gloves

Formed Smaller
Work Crews

Staggered Break
Times and
Break Areas

52%

Controlled Flow of
Foot Traffic

Infrequently Used Practices

Increased Use of
Respirators

Established
Separate Entry and
Exit Points

35%

Developed 32%

Carpooling Policies

M Total ™ Large(100 or

more employees)

H Midsize (20 to
99 employees)

B Small (Fewer than
20 employees)
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Practices PutinPlace to Protect Workers From COVID-19 ...

- Particularly notable isthe fact that nearly half (49%) of
contractorsinstituted more flexible/tolerant policies
forabsenteeismduetoillness. The tight schedulesin
constructioncanleadtoafocusonattendanceregardless of
illnessthat canleave other workers vulnerable to becoming
sick. Thisisabigchange to the culture of many construction
sites, and aninfluential practice forimproving the overall
health of the workforce.

- One of the few practices withno meaningful differencesin
adoption between small, midsize or large companiesis the
increased use of gloves.

- Forming smaller work crews isanother means to manage
social distancing onsite and to avoid wide exposure of
workersto a potential carrier of the virus. While a higher
share of large companies have adopted this practice
thanhave smaller ones, the difference is not statistically
significant. Still, itdoesfitinto the general pattern of large
companies havingamore robust response to containing the
pandemic than small ones.

- Significantly more large companies have staggered break
times/break areas and controlled the flow of foot traffic than
have midsize or small companies. Controlling the flow of foot
trafficislikely to have anadded benefit of reducing the risk
of injury onabusy construction site as well.

INFREQUENTLY USED PRACTICES

Fewerthanone quarter of contractors have increased the use

of respirators, established separate entry or exit points or

developed carpooling policiesinresponse to the pandemic.

- Carpooling policies are more widely used by specialty trade
contractors(26%)than by general contractors(14%). Thisis
the only practice withadifference by type of company. Not
surprisingly, itisalso more widely used by large companies
than by smaller ones.

- Significantly more large contractors(35%)have established
separate entry and exit points than did midsize (13%) or small
(10%)companies.

Creating a Formal Written Plan to Prevent
the Spread of COVID-19

Most contractors(83%)report that they developed awritten
planto protect jobsite workers and prevent the spread of
COVID-19during the pandemic, but as the chart at upperright
shows, thisis far more commonamonglarge and midsize
companiesthansmallones.

SmartMarket Report

Develop a Written Plan to Protect Jobsite
Workers From the Spread of COVID-19 (by
size of company)

Dodge Data & Analytics, 2021

96%
88%

57%
Small Midsize Large
(Fewer than 20 (20t0 99 (100 or more
employees) employees) employees)

Top Practices Contractors Plan to Continue
Using Post-Pandemic

Dodge Data & Analytics, 2021

Increased Handwashing Stations

35%

Increased Use of Gloves

22%

Providing More Flexible/Tolerant Policies for Absenteeism Due to lliness

20%

Increased Use of Cloth Face Coverings

17%

Enforced Social Distancing

12%

Practices Contractors Will Use
Post-Pandemic

Most contractors(61%)planto continue using some of the
practices they have instituted toaddress COVID-19. Again,
thereisabigdifference by size, with 72% of large companies
planningto do so compared with 47% of small ones. The chart
above shows the top practices that will be continued and

the share of contractorsintending to use them. However, it
isnotable that eventhe most popular practice—increased
handwashing stations—will only be retained by 35%,
suggesting that contractors differ notably on which practices
have the most value beyond their use for containing COVID-19.

Dodge Data & Analytics « www.construction.com
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Sidebar: The Psychology of Safety

The Psychology of Safety

Mental health must be recognized as a crucial factor in construction safety.

he mental health crisis

in construction has been

called asilent epidemic.

Suicideratesintheindustry
are about three times the national
average, putting construction
consistentlyamong the top three
suicide-afflicted occupational
groups, according to studies by
the Centers for Disease Control
and Prevention(CDC). And for each
personwhoreaches the point of
suicide, many more struggle with
anxiety, addictionand depression.

Inadditiontothe personal suffering

these conditions can cause, mental
wellnessimpacts construction safety.
"Especiallywhenyou're workingin
dangerous conditions, beinginthe
right place mentallyisimportant,”says
Randy Krocka, safety administrator
for the Sheet Metal Occupational
Health Institute Trust, whose programs
incorporate asignificant mental health
focus.”If somebody has mental health
issues—and | personally deal with some
depressionandanxiety at times—you're
notonyourgame asfaraswhatyou
should be thinkingabout whenyou're
working.”

Cause and Effect

Factors contributing to construction’s
crisis of mental health make along

list. Theyinclude a culture in which
vulnerability is stigmatized, working
conditions that entail family separation
andisolation, income fluctuations

from cyclical employment, supervisory
promotions with insufficient training,
schedule-and budget-related
performance pressures, disrespectand
harassmentinthe workplace, tolerance

of alcoholand substance abuse, chronic
painand prescription opioiduse. The
impact of these factors on mental
healthresultsinsuch symptomsas
fatigue, difficulty focusing, decreased
productivity and problem-solving
ability, increased conflictamong
coworkers, lateness and absenteeism,
and near-misses, incidentsand injuries.

Inthe past, workers with mental
healthissues—especially involving
alcohol or substance abuse—often
found themselves out of work. As well
as devastating them personally, firing
themwasted their knowledge, training
andvalue totheindustry. Nowadays,
asindustry organizationssuchas
health and safety nonprofits, trade
unions andleading companies work to
dismantle the stigmaaround mental
health, attitudes are changing fast.
Companiesareincreasingly likely to
offeremployeesthe help they need to
recoverandreturntoworkasvaluable
members of anunderstaffedindustry.
Accordingtothe findingsin thisreport,
forexample, half of contractors(and
two thirds of large firms)now provide
confidential, short-term counseling
through employee assistance programs
(EAPs). The corporate leadership that
such programsrepresentisacritical
aspect of normalizing mental health
issues, says Krocka: “Leadership that
demonstrates that we'llwork with you if
you haveanissue.”

Psychological Safety
Foranindustry-focused set of actions
togetstarted onimproving mental
healthin construction firms, insurance
brokerandrisk management company
Marshrecommends three steps.’

Thefirstistorecognize the challenge
and provide information about early
signs, resourcesand helplines. The
secondistofacilitateaccesstosuch
resourcesasanEAP, peer support
groups and stress management apps.
And the third isto train managersand
employeesin stress management,
empathy and listening skills, early
symptomrecognition, and effective
supportandreferral.

Forcompanies wanting to take
amethodicaland comprehensive
approachtocreatingapsychologically
healthy and safe workplace, anational
standard approved by the Standards
Council of Canada, offers guidance.?
(To date thereisno comparable
standardinthe US.)Accordingto
the standard, four main areas of
consideration make up the business
case forimprovingworkplace
psychological health and safety:
risk mitigation, cost effectiveness,
recruitmentandretention, and
organizational excellence and
sustainability. The standard sets
out five elements of a psychological
health and safety management
system—a)commitment, leadership
and participation; b)planning; c)
implementation; d)evaluationand
corrective action; and e)management
review—and providesrelated specifics
for developingandsustaininga
workplace thatis supportive of mental
health.

"Just like any otheraspect of the
work, if there’sabetter way, we figure
itoutandwedoit,"says Krocka.“That's
now happening with mental health
issuesaswell.”m

"https://www.marsh.com/us/insights/research/three-actions-to-address-mental-health-in-the-construction-industry.html

2Standards Council of Canada. Psychological health and safety in the workplace — Prevention, promotion, and guidance to staged implementation.
CAN/CSA-Z1003-13/BNQ 9700-803/2013, CSA Group and BNQ, January 2013; reaffirmed 2018.
https://www.csagroup.org/store-resources/documents/codes-and-standards/2421865.pdf
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SAFETY MANAGEMENT IN THE CONSTRUCTION INDUSTRY 2021

Dodge Data & Analytics conducted
the 2021Safety Managementinthe
Construction Industry survey to examine
multiple topics on jobsite practices
related to safety management, the
impacts of safety programs, safety
trainingand communication, and the
use of technology toimprove safety
performance for generaland specialty
trade contractors. Information onthe
impact of the COVID-19 pandemic and
how it affected healthand safety on
jobsiteswasincludedinthissurvey.
Thesurveyisthefifthinaseries of
studies conducted by Dodge Data &
Analytics on safety management. The
previous surveyswere conductedin
2012,2015,2017and 2019. While many
elementswere updated oraddedinthe
current study, other data collected was
consistent with previous safety surveys,
and whererelevant, presentedina
longitudinal formatinthisreport.
Theresearch was conducted through
anonline survey of contractors from
May 11th to June 25th, 2021sent to the
following:
= The DD&A Contractor Panel was
usedtoreach generaland specialty
contractorsthroughout the United
States. This panelcontainsa
representative sample of construction
contractorsacrossthe US.
= The surveywasalso sentto members
of six partnerassociations, each of
which wasresponsible for sending the
survey toitsmembers.
» Associated General Contractors of
America
»Mechanical Contractors
Association of America
«National Asphalt Pavement
Association
«National Electrical Contractors
Association

SmartMarket Report

«Sheet Metaland Air Conditioning
Contractors’National Association
« The Association of Union
Contractors
Inordertogainanindustrywide
perspective, the survey was opentoall
contractors(generaland trade)who did
workinthe United Statesin 2021.
Onaverage, the survey took 16
minutesto complete.

Survey Respondents
Atotal of 282 contractorsresponded to
the survey.

m 141 of therespondentsare general
contractors, construction
management companies, design-build
firmsand engineering contractors.
Theseareidentified as general
contractorsintheanalysisandinthe
charts.

m 141 of therespondents are specialty
trade contractors.

ANALYTICAL VARIABLES
Inadditiontothelongitudinal
comparisonsto previoussurveys
conducted by Dodge Data & Analytics, two
variablesareusedintheanalysis of the
datathroughout thisreport.
= Company Size
«Smallcompanies with fewer than
20 employees: 25%
« Midsize companies with 20to 99
employees: 40%
«Large companies with 100 or more
employees: 35%
= Company Type
- General contractors (category
alsoincludes construction
management companies, design-
build firms and engineering
contractors): 50%
«Specialty trade contractors: 50%

L4 Dodge Data & Analytics
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Resources

Organizations, websites and publications to help you get smarter
about safety management in the construction industry.

DODG=

DATA & ANALYTICS

Dodge Data & Analytics

Main Website:
www.construction.com

Dodge Construction Central:
www.construction.com/products
Market & Competitive Intelligence:
www.construction.com/products/
construction-market-data
Sweets:

www.construction.com/
products/sweets

SmartMarket Reports:
www.construction.com/
toolkit/reports

Premier Partner
CPWR: www.cpwr.com

Contributing Partner

Newmetrix: www.newmetrix.com

Research Partners

American Road & Transportation Builders

Association: www.artba.org

Associated General Contractors of America: www.agc.org
Mechanical Contractors Association

of America: www.mcaa.org

National Asphalt Pavement Association:

www.asphaltpavement.org
National Electrical Contractors
Association: www.necanet.org
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NIOSH Total Worker Health® Program: www.
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