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Introduction

The construction industry
is experiencing an explosion
of new technalogy for

the jobsite, which carries
the promise of helping
contractors improve their
projects by addressing
various project risks,
including occupational
risks, construction defect,
property damage and
general liability.

Thisreportis based on two
studies that examine the
implications of emerging
technology for risk
management. A quantitative
study was conducted with
contractors toinvestigate
how they manage risk and
their assessment of new
and emerging technologies.
A qualitative study was
conducted with insurers

to share theirinsights on
the current state of the
construction industry

in regard to using data

to mitigate risk and the
potential of current and
emerging technologies to
improve those capabilities.

We'd like to thank Triax for
partnering on this study
and allowing us to bring this
important information to
the construction industry.

©Dodge Data & Analytics www.construction.com.



SUMMARY OF TOP FINDINGS

Summary of Top Findings

General Project Risk
Management
Contractors still face
significant challengesin
managing risk on their projects.

®More than half report at
least moderate difficulty
inseveral broad risk
management activities,
including preparing critical
assessments of project risk
and conducting ongoing
management of those
risks, along with dealing
with accountingissueson
projects.

u Fewer than half of
contractors believe that
there are clear ways to
measure a project’s overall
risk performance, which
makes thinking strategically
about how to handle risk
across projects much more
difficult.

mNearly all contractors
would prefer to be able
todigitally collect and
analyze safety and risk
data, but over one third
donotcurrently do so.
Resourcestodosomayhbe
abig part of the challenge,
especially for smaller
companies. One factor
exacerbating thisissueisthat
only 19% of contractors have
abudget for data analytics.
Evenamang large companies,
two thirds (66%) do not report
having a budget for these
activities.

®Most contractors are

still early on their journey
to effectively gather data
to mitigaterisk, analyze
thatdataand useitto form
strategicinsights, according
to experts frominsurance
carriers and brokerages,
based onthe clients they deal
with.

Technology and
Project Risk
Management
Contractors and insurers
alike are optimistic about the
potential for technology to
help manage risk. However,
there are a few challenges
that need to be overcome
forcontractorstobe able to
take full advantage of that
potential.

m Over half of contractors
are already highly
engaged with technology
to conductemployee
training, acritical risk
management activity. In
addition, over 40% are
highly engaged with using
technology to do safety
incident documentation,
jobsite hazard analyses and
worker certification. This
shows that many contractors
already recognize the positive
impacts that technology
can have onrisk, safety and
productivity. Asis true with
many technology trends,
large companies are on the
vanguard of using technology
for these activities.

©Dodge Data & Analytics www.construction.com.

u Nearly three quarters
of contractors believe
thatloT (Internet of
Things]) technologies like
wearables and sensors will
helpimprove occupational
risks, and around half
believe they will help
address property damage,
construction defects,
general liahility and financial
risks. This certainly suggests
that many contractors are
potentially interested in
using these technologies.

®Most contractors
don’thave a dedicated
innovation budget,
and tend to pay for new
technology by absorbing
the costsin anticipation
of long-term gains or by
passing on the costs.
Despite the overall interest
and expectation that
contractors haveinthe
potential of loT technology
to help them manage project
risks, the lack of dedicated
resources for technology
investmentis a challenge
that theindustry will need
toovercomeinorder to
see wider adoption of new
innovations.

mEase of use and costs
are the top factors that
influence contractors’
decisions about
technology. With limited
dedicated resources
for technology at their
companies, most contractars

need these productstobe
easytousetoencourage
adoption by their workersin
the field. Other factors that
will encourage adoption are
lower insurance premiums
andincreased productivity.
While verifiable return
oninvestmentis notas
influential for those looking
at the technologies, many
believe thatitis essential
to get buy-in from decision
makers on these investments
at their companies.

®|nsurers also see the value
of these products for their
clients. More data must
be gathered on the specific
benefits of using them before
carriers are likely to consider
changing premiums based
on use, but carriers and
brokers are both actively
engaging in conversations
with customersto
encourage them to consider
technologies that would help
them address the specific
risks they struggle with. One
brokerage has even created
atechnology assessment
panel, while another has a
cost-sharing system for
encouraging use of promising
emerging technologies.
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GENERAL RISK MANAGEMENT

Difficulty of Risk Mlanagement Activities

P Throughout the project
lifecycle, contractors manage
risk by avariety of means, but
some of these activities present
greater challenges than others.
Inthe survey, contractors
were asked to rate the level of
difficulty they experience for
six of these risk management
activities on a scale of one to
five, from no difficulty to very
high difficulty. The chart below
shows those who rated the
difficulty medium (3] or high (4
/5] for each of these activities.

Most Difficult Risk
Management
Activities

The most challenging activity
for contractorsis the ongoing
management of project

risks, which two thirds (66 %)
rate ata medium level of
difficulty or higher. Thisis a
challenge they primarily face
during construction, and it

is afundamental, necessary
response to risk that all must
grapple with.

Identifying and assessing
risks before construction
begins are also challenges
for contractors. Preparing a
critical assessment of risk is
the more difficult of the two,
with nearly two thirds (63%)
who report a medium or higher
level of difficulty for this task,
compared with about half
(51%) who find identifying
projectriskstobe atleast
moderately challenging.

The other factor that
presents a significant
challenge for contractors

is determining accounting
issues for projects. Many
contractors (61%] find this at
least moderately challenging,
and 17% report a high level of
difficulty with this activity.

Itis notable that thereis

no difference by the size

or type of company in the
level of difficulty associated
with these activities. This
is surprising, since larger
firms with dedicated risk
management resources still
report basically the same
level of concern about all of
these factors. It suggests
that the industry as a whole

needs better ways to help
tackle these activities to
reduce risk on their projects

Less Difficult Risk
Management
Activities

One third of contractors find
documentation of risk-
related events or determining
insurance coverage limits for
projects challenging. Even
though these percentages
are lower than those for the
most difficult activities, they
stillimpact about one third
of respondents, suggesting
that the industry would
benefit from ways to help
contractors perform these
activities.

Ongoing
Management of
Project Risks

DIFFICULTY OF RISK MANAGEMENT ACTIVITIES

17%

reparing Critica.
Assessment of Issues for
Project Risk Projects

Accounting

"Tdentifying

> L Determining Determining
Project Risks Insurance Project Risk-
Coverage Limits Related Events
for Projects

I HIGH DIFFICULTY
I MEDIUM DIFFICULTY
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GENERAL RISK MANAGEMENT

Contractor Approaches to Safety and
Risk Management

»> Contractors rated their
agreement on a scale of

one to five with a series of
statements that allowed
them to self-assess theiruse
of several risk management
practices. Their answers
provide insightsinto the
construction industry’s
approach to risk management.

Monitor Risks

Most contractors (72%] state
that they proactively monitor
risk practices onsite. However,
more than two thirds of them
only “somewhat agree” with
this statement. Therefore,
even this most widely used
approach is not rigorously
adopted or pursued onsite.

Standardized

Risk Management
Practices

Over half of contractors
(53%] also agree that risk
management practices are
standardized across their
projects. Thisincludes risk
assessment, documentation
and repaorting. However, only
16% strongly agree, and 37%
somewhat agree, suggesting
that not all practices are being
standardized.

Clear Ways to
Measure Risk

Fewer than half of
contractors agree that there
are clear ways to measure
project risk, and nearly one
third disagree with this
statement. Being able to
measure risk is fundamental
to managing it properly,
especially on a construction

site, where risks are varied in
both type and intensity.

61% of large companies
(annual revenues of $100
million or more] agree with
this statement, compared
with just 37% of smaller
companies. This suggests
that having resources
dedicated to risk may make
the ability to measure a
project’s averall risk
performance easier.

Frequent
Measurement of
Overall Project Risk
Only 43% agree that they
frequently measure overall
project risk. Thisis also the
category with the highest
percentage who are neutral
about this activity, suggesting
less certaintyin the industry
aboutits pursuit.

Large contractors are again far
more likely to agree that they
frequently measure overall

project risk than smaller
companies, with the largest
gap between the respondents
from large (58%]) and midsize
(30%) companies.

Employee Incentives
Tying employee incentives to
overall risk performance is not
only infrequent, butitis the
only approach for which the
percentage who agree that
they do it (32%]) is smaller
than the percentage who
disagree (40%].

APPROACHES TO PROJECT RISK AND SAFETY MANAGEMENT

Il STRONGLY AGREE/SOMEWHAT AGREE

Il NEUTRAL

We proactively Risk management There are clear
monitor risk practices are ways to measure
practices onsite. standardized aproject’s overall
across projects. risk performance.

Il STRONGLY DISAGREE/SOMEWHAT DISAGREE

Overall project Employee
risk performance incentives
is frequently are tied to
measured. overall risk
performance.

©Dodge Data & Analytics www.canstruction.com.
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GENERAL RISK MANAGEMENT

Means of Collecting, Analyzing and Acting
Upon Safety and Risk Data

P> Inthe era of big data, proper
data management is essential
to being able to extract useful
analysis and insight. Many
contractors do not have the
in-house expertise to do data
management well and may
rely on third-party companies
to manage data for them
instead. Others may be less
comfortable with using
outside companies for such a
critical function.

To benchmark the
construction industry’s
means of collecting, analyzing
and acting upon safety and
risk data, contractors were
asked toidentify whether
they conduct four data
management activities
(shownin the charts]
in-house, using a vendor or

not atall. To gain insightinto
where the industry is headed,
they were also asked about
how they would prefer to do
these activitiesin three years,
if budget and resources were
notanissue. Atable on page 6
summarizes the differences
by company size and type.

Overall Observations
Some general patterns are
evident for all the ways of
dealing with data.

mIn-houseis currently
the preferred method.
Whether collecting safety
andrisk data, analyzing it,
incorporating itinto existing
data sets or developing
insights based onit, more
contractors do soin-house
thanuse avendor.

®Most contractorswho are
not doing these activities
now would like toin
the future. Contractors
generally recognize the value
of these activities, which
suggeststhatresource and
expertise constraints are key
issues preventing wider use.

®While in-house remains
the preferred method in
three years for all four
activities, using vendors
to performthemincreases
the mostbetween the
current and future desired
states. This suggeststhat
many contractors who are
not doing these activities
now would prefertousea
vendor to do theminthe
future. However, thisis
not universal because the

percentage who expect to
dothemin-houseinthree
years also grows. Still, itis
likely that many who do not
perform these activities now
also donot expect to have
sufficientin-house expertise
todothemin the future.

1. Collecting Data
Contractors are largely split
between those who currently
collect project safety and risk
data digitally in-house and
those who do not collect it
atall. Only 9% report using a
vendor for this activity.

While the percentage who
would like to use a vendar for
this activity in three years
mare than triples, there is also
significant growth in those
who expect to doitin-house.

AND RISK DATA

In-House
Bl 9%

Using a Vendor

W 5%
B

Not Sure

il 72

Does Not/Prefers Not to Do

1. MEANS OF COLLECTING DIGITAL SAFETY

TR 46%
T 4%

HHTHTIT 30%

T 40%

Il CURRENT

Il PREFERTO DO
IN3YEARS
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2. MEANS OF ANALYZING RAW SAFETY

AND RISK DATA

INEEERNTTRTTN N 9%
TIHHHH LT =i

In-House

Il 10%

I ES%

Using a Vendor
Ml 6%
il 7%

Not Sure

T 6%

Wl 5%

Does Not/Prefers Not to Do

Il CURRENT

Il PREFERTODO
IN3YEARS
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GENERAL RISK MANAGEMENT

Means of Collecting, Analyzing and Acting Upon Safety and Risk Data (continued)

m Difference by Company
Size: Qver three quarters
(76%) of large companies
collect safety and risk data
digitally, compared with only
38% of small companies and
53% of midsize ones.

m Difference by Company
Type: 63% of GCs collect
safety and risk data digitally,
compared with 43% of trade
contractors.

2. Analyzing Data
Nearly half (49%]) of contractors
analyze raw safety and risk data
in-house, but over one third
(36%]) state that they do not
currently analyze this data.

Data analysis has the highest
percentage of those who would
preferto use avendorin three
years [(35%) and only moderate
growth in those who would
prefertodoitin-house [53%).

m Difference by Company
Size: Nearly all [(81%)
large companies analyze
raw safety and risk data,
compared with only 36% of
small companies.

m Difference by Company
Type: 70% of GCs currently
analyze raw safety and risk
data, compared with 42% of
trade contractars.

3. Incorporating Raw
Data Into Existing
Data Sets

The highest percentage of
contractors (44%] currently
report that they don’t engage
in this activity, but the
percentage who prefer not
todosodropsto7%inthree
years. This suggests that
budget or resources are likely
major obstacles to wider
adoption of this practice.

While using avendor
increases 27 points between
current practice and desired
approachinthreeyears, there
isanotable nine-point jump
inthose preferring todoiit
in-house as well.

m Difference by Company
Size: Although large
companies (64%]) do this
activity now more than small
(36%) or midsize (43%) ones,
itis also the least frequently
used by large companies
among the four activities
included in the study.

m Difference by Company
Type: Over half (54%) of
GCsengageinthisactivity
now, but only 36% of trade
contractorsdo.

4. Develop and Act
Upon Key Safety

and Risk Insights
Despite the relatively high
percentage who do not
digitally gather or analyze
data, avery high percentage
(77%) report that they
develop and act upon key
safety and risk insights,

with the majority doing
soin-house. Thisis true
regardless of firm type, and it
demonstrates the opportunity
to shift the industry toward
greater reliance on empirical
data, as more of it is gathered.

m Difference by Company
Size: Companies of all sizes
engage more frequently
in this activity thanin
any of the others, buta
higher percentage of large
companies (87 %) report
doing so than small ones
(62%).

3. MEANS OF INCORPORATING RAW SAFETY
AND RISK DATA INTO EXISTING DATA SETS

IRLETRNETRRTN] 40%
TR 49%

In-House

Wl 7%

TN 34%

Using a Vendor

Ml 9%
I 10%

Not Sure

T A4%

i 7%

Does Not/Prefers Not to Do

Il CURRENT

Il PREFERTO DO
IN3YEARS

4. MEANS OF DEVELOPING AND ACTING UPON
KEY SAFETY AND RISK INSIGHTS

IRLTERETRE TR 70%
T 72%

In-House

Wl 7%
I 22%
Using a Vendor

Ml 6%

Ml 5%

Not Sure

MBI 15°
1%

Does Not/Prefers Not to Do

Il CURRENT

Il PREFERTODO
IN3YEARS
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GENERAL RISK MANAGEMENT

Means of Collecting, Analyzing and Acting Upon Safety and Risk Data (continued)

SUMMARY OF DIFFERENCES
BETWEEN COMPANY SIZES

AND TYPES Small Medium Large General Trade
Companies Companies Companies Contractors Contractors

Collecting Digital Safety and o o o o o
O 38% 53% 76% 63% 43%
Analyzing Raw Safety and ° o o o o
e 36% 62% 81% 70% 42%
Incorporating Raw Safety and ° o o o o
Risk Data Into Existing Data Sets 36% H3% 64% SH% 36%
Developing and Acting Upon Key o o o o o
Safety and Risk Insights 62% 81% 87% 79% 72%

Budget for Data Analytics

P> Contractors were asked to
indicate whether they have a
budget earmarked for
project risk data analytics and
consulting. Only 19% have a
budget established for this
purpose. Even amaong large

companies, only 34% reportit.

The recent explosion of
technology that can help
gather data promisesto
cause the amount of data
available to contractors to
grow exponentially. However,
dataonitsown servesllittle
tono purpose, and being able
to maximize the benefits

of gathering it requires the
datato be structured from

B USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION

the start, and that structure
should be determined by the
specific analytics that will
eventually be needed.

Since thisis suchanewarea,
itisrare for contractors to
already have the expertise
necessary to analyze this data.
However, dedicated funding

is needed to either bring in
in-house resources or to hire
outside firms to help with data
management. With the industry
ataninflection pointinterms
of the data availahle, good data
risk analytics may ultimately
be necessary to compete as
gathering data becomes a core
competency for contractors.

CONTRACTORS WITH BUDGET
EARMARKED FOR PROJECT RISK DATA
ANALYTICS AND CONSULTING

14%

19%

I HAS EARMARKED
BUDGET

B NO EARMARKED
BUDGET

I NOT SURE

©Dodge Data & Analytics www.canstruction.com.



Insights From Insurers on Contractors’ Data
Gathering and Use Capabilities

P Insurance carriers and
brokers are in a unique position
to have a more comprehensive
view of contractors’ risk
management practices than
any individual contractor
possesses. Thisextends to
the current capabilities of
contractors to gather data
necessary for risk mitigation,
analyze the data gathered
and form strategic insights
that help them to reduce
project risk.

Therefore, in order to better
understand contractor
capahilitiesinthese areas, 11
interviews were conducted
with experts on construction
and technology frominsurance
carriers and brokers. (For
more information on the
interviews, see additional
insights on page 15 and the
Methodology on page 16.)

Data Gathering
Capabilities of
Contractors

The responses of the
participantsintheinterviews
varied in terms of the
abilities of contractors to
gather the data needed to
mitigate risk. Three said that
contractors are ineffective
at this task, two said that
contractors gather data, but
atarudimentary level, two
said that capabhilities vary too
much by size of contractor to
make any general statement
about the industry, and four

stated that the contractors
are moderately effective at
this task.

Two of the participants also
commented that contractors’
data-gathering capabilities
have improved significantly in
the last two years.

The participants also shared
the best practices they have
witnessed for gathering data:

B The mostcommonly
observed best practices
are apps on mobile devices.
Twao types of appsin particular
were mentioned: those that
track performanceinthe
field (schedule, financial
performance, labor/hours) and
those that address safety by
providingameans of gathering
safety data, conducting
training/toolbox talks and
having safety meetings.

mArange of other best
practices were provided,
butthere was no
consensus about them.
Acouple of participants
reported telematics are a
best practice for gathering
data. In addition, strategies
like engaging frontline
workers in gathering data
and leadership from senior
management about its
importance were also
discussed. One participant
recommended developing an
end-in-mind data-gathering

©Dodge Data & Analytics www.construction.com.

strategy based on the
analysis that contractors
intend to produce.

Contractor
Effectiveness at
Analyzing Data

There was more agreement
among the participants that
few contractors are very
effective at analyzing data.
The most positive response
came from three participants,
wha rated them as fair at

this effort. Most believed

that only large contractors
are effective at this, and a
couple reference the need for
contractors to have better,
more complete data to do any
analysis in a meaningful way.

Given the limited analytics
most of the participants see
performed, no more than two
participants agreed on any
best practice mentioned.

®Working with third parties
was mentioned by two
participants as abest
practice. Third parties can
have awider view of what
iscommon in the industry,
applying a critical context
forunderstanding the
results of the analysis.

A couple also said some
of their clients have the
ability to trend dataon
projects. One notes the
importance of trending
lagging and leading indicators.

® Processes that support
the ability to analyze
dataeffectively were
mentioned by one
participant. These
include having a structured
program and holding people
accountable for data
gathering.

Contractor
Effectiveness at
Developing Insights
Based on Data to
Inform Strategic
Decisions

Most of the participants
noted that very few or no
contractors are able to use
data at this level. Three did
consider contractors fair at
this activity, but the remainder
see this capability at only a few
companies, if at all.

Only a couple of best
practices emerged from this
discussion: trend analysis
across projects and software
that tracks site-specific
non-insurable risks.

However, there was
agreement among most

of the participants that
things are changing rapidly.
While some believe that
contractors having the ability
to make strategic decisions
based on datais still several
years away, many see the
industry generally improving
on gathering and analyzing
data to manage risk.

USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION 7



TECHNOLOGY AND RISK MANAGEMENT

Use of Technology to Manage Risk

P> In order to understand the
degree towhich technology

already helps to manage risks,

contractors were asked to
rate the level of engagement
of applying technaology for six
risk management practices
onascale of one to five, from
no engagement to very high
engagement. The chart below
shows the percentage of
contractors who said they
had a high or very high level
of engagement with using
technology for each of these
practices.

Highest Engagement
Employee training is the
practice for which most
contractors use technology,
with over half [59%)] rating

their engagement of
technology for training at
ahighlevel. This includes
everything from online
toolbox talks and safety
training modules to virtual
reality training environments.

Moderate
Engagement

Between 44% and 47%

of contractors are highly
engaged in using technology
for three risk management
practices.

m Safety Incident
Documentation:
Technology not only helps
tocreate more accurate
documentation of incidents,
butitcanalso support

trending and analysis of
thisdataif capturedina
consistent, structured
fashion. Given the value of
this, itis not surprising that
almost half of contractors
are already highly/very
highly engaged with using
technology inthis area.

mJob Hazard Analysis
(JHA): The 2017 Safety
Management in the
Construction Industry
SmartMarket Report
revealed that conducting a
JHAisa common practice
among large companies
(definedin thatreport as
those with 100 employees
or more), but that only
about half of midsize and

less than one third of small
companies conduct them.
Previous studies, though,
revealed thata JHAis one
of the most effective ways
toimprove safety onsite.
Technology supporting this
activity could eventually
help promote wider adoption
of this important practice
amaong small to midsize
companiesin the industry.

u Worker Certification:
Warkers can use online
tools to obtain certification,
and wearables can be used
totrack the certifications
workers have to make sure
they are doing appropriate
tasks onsite.

HIGH/VERY HIGH LEVEL OF ENGAGEMENT WITH TECHNOLOGY

TO CONDUCT RISK MANAGEMENT PRACTICES

Il HIGH ENGAGEMENT
B8 VERY HIGH ENGAGEMENT

23% 19%

18%

(=)

Employee Safety Incident Job Hazard Worker Real-Time Site
Training (Including Near-Miss) Analysis Certification Preparedness Monitoring
Documentation

8 USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION ©Dodge Data & Analytics www.canstruction.com.


https://www.construction.com/toolkit/reports/safety-management-construction-industry-2017

TECHNOLOGY AND RISK MANAGEMENT

Use of Technology to Manage Risk (continued)

80%

78%

HIGH/VERY HIGH LEVEL OF ENGAGEMENT WITH TECHNOLOGY TO CONDUCT
RISK MANAGEMENT PRACTICES (BY SIZE OF COMPANY])

I SMALL (LESSTHAN $10M])
B MIDSIZE ($10M TO LESS THAN $100M)

M LARGE ($100M OR MORE)

Two emerging areas for
technology include emergency
preparedness and real-

time site monitoring. In the
interviews with technology
experts frominsurance
companies and brokers

(see page 15), real-time

site monitoring was widely
recognized as having a high
level of potential for reducing
risk onsite. However, most

of the experts believe that
technology only offers limited
potential to help contractors
prepare for emergencies.

Company Size

Inthe construction industry,
large companies have been

at the vanguard of major
technology adoptions, including
BIM, use of drones and other
areas, anditisno surprise that
they also lead in the use of
technology to manage riskin
several areas.

As the chart demonstrates, for
large companies, a high level of
engagement with technology
is already common practice for
employee training and safety

©Dodge Data & Analytics www.canstruction.com.

For employee training, small
and midsize companies are
alsorather highly engaged,
probably due to the relatively
low bar for entry for accessing
online training. However,
thereisamuch larger gap,
especially between large and
small companies, in the use of
technology for safety incident
documentation, suggesting
that this presents higger
hurdles for companies with
fewerresources.

[s)
9%
90 o HO%. O

30%

o 28%

(o] 0,

I I

I I

I I

I ]

I I

I ]

I ——

I E—

I I

I I

U ............................................................... J—— I [ Eere——
Employee Safety Incident Real-Time Site Emergency
Training (Including Near-Miss) Monitoring Preparedness
Documentation
Lower Engagement Variation by incident documentation. Over half of large companies

are also using technology
for emerging areas like real-
time site monitoring and
emergency preparedness.
This bodes well for wider use
of technology in these areas
across the broader industry
in the next few years.

Variation by
Company Type

GCs are more engaged

with technology for safety
incident documentation and
real-time site monitoring
than are trade contractors.

USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION 9




TECHNOLOGY AND RISK MANAGEMENT

Approach to Budgeting for New Technology
to Address Project Risk

P The construction industry
is experiencing a major
increase in various technology
solutions that help address
project risk. Venture capital
has been funding innovation
in this sector, and many
technologies from other
industries are also now under
consideration forusein
construction.

However, all of these
technologies require some
significant investment

by contractors. Thisis
particularly true of emerging
technologies that may be
priced at a premium before
they can be scaled up and
made more affordable.

In order to better understand
how prepared the
constructionindustryis to
embrace these technologies,
contractors were asked how
they approach budgeting

for new technology to help
mitigate projectrisk. The
options available ranged from
having a dedicated innovation
budget to ahsorbing the
costsin the hopes that the
investments eventually pay off.

The findings suggest that,
despite a high degree of
interest in technology and its
impacts onrisk, productivity
and safety, few contractors
arein a position to easily
take advantage of emerging
technologies.
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HOW CONTRACTORS BUDGET FOR NEW PROJECT RISK

MITIGATION TECHNOLOGY

Absorb Costs in Expectation of Long-Term Gains

T

Pass on Costs

NRRLRRERAH 23+

Tie to Replacement of an Existing System

NRRHERR 20

Dedicated Innovation Budget

| %

Other

mVery few contractors likely places pressure on a cost-sharing program with
have separate seeing a quicker return on select clients for certain
budgets prepared for investment, rather than technologies. For example,
theirinvestmentsin seeing these investments the company shared the cost
project risk mitigation as supporting longer-term for several of their clients to
technology. Only 10% business goals. adopt telematics for their
have an actual dedicated vehicles. When the initial
innovation budget, and EThe other major strategy telematics contracts expired
only 13% deal with it by isto passonthecosts. after twoyears, all of the
incorporating the cost This approach also creates contractors who participated
into the replacement of an obstacles to technology in this effort saw sufficient
existing system. adoption, and may create value to take on the full cost of

more difficult client relations.
®The most common means

to fund new technology Surprisingly, thereis no
istojustabsorb the difference by company size or
costin expectation of type for this response.
long-term gains. This

makes investment in new Theinsurance sector is aware
technology challenging of this challenge, and at least
for contractars, and it one company has instituted

renewing their contracts.

For more information on
how the insurance sectoris
helping to drive contractor
adoption of technology, see
pages 14 and 15.

©Dodge Data & Analytics www.construction.com.



TECHNOLOGY AND RISK MANAGEMENT

Likely Impact of IoT Technology on Various
Types of Risks

P With the increasing use

of sensars on the jobsite,
the construction industry
isentering into the age of
the Internet of Things (laT].
While other Dodge studies
have shown that use of loT
technology is still emerging,
concerns about improving
productivity and safety, and
an influx of venture capital
money, has led many to
believe that construction
isataninflection point

for use of this type of
technology, including one of
the technology experts from
insurance companies and
carriersinterviewed for this
study (see page 15].

Contractors were asked
about the applicability of loT
technology to help mitigate
seven specific types of risks.
The five with the greatest
potential are listed in the
chartatright, which shows
the percentage who find
that this technology could
provide a medium or high
level of improvement for their
risk perfarmance in each
category.

Greatest Potential
Therisk area that laT
technology can best

improve is occupational

risks. Proximity sensors and
wearables help reduce the risk
and impact of falls, hiometric
devices reveal worker
impairment and help reduce

data on hazardous behaviors
and environments. These
opportunities are probably
why almost three quarters
(73%) expect loT technology
to helpimpact occupational
risks, and the majority of
them expect a high level of
improvement.

High Potential

Over half of contractors see
potential for loT technology
toreduce risks to the
general public and the risk of
property damage. All of the
technologies mentioned for
occupational risks also help
address these other areas.

Moderate Potential
Nearly half of contractors
expect loT technology to
provide at least a moderate
level of improvement for
construction defects and
financial risks. Interestingly,
small contractors see the
greatest potential for laT
technology to have a high
level of improvement on their
risk performance in these
areas, with 36% expecting
high improvement for
construction defects and
28% expecting the same for
financial risks.

Thisis not typical of the

construction industry, which
usually has large companies
leading the charge for
technology adoption. It may
reflect lower barriers to entry
for the use of loT than other
types of technology (such as
robotics, augmented reality,
etc.), and the challenges
small firms face that these
technologies can address.

Low Potential

Few contractors expect loT
technology toimpact their
contractual risks or risks due
to natural disasters.

TYPES OF RISKS FOR WHICH 1oT CAN BEST IMPROVE CONTRACTORS’
PROJECT RISK PERFORMANCE

~
S
o~

§ 327}

no
G
a2

I MEDIUMIMPROVEMENT
9 HIGH IMPROVEMENT

therisk of injury, and visual

- . . Occupational
monitoring, combined with Risks
sensors and the application of
artificial intelligence, provides

Construction Financial

Risksto Property Damage
Defects Risks

the Public/ Risks
Non-Workers

©Dodge Data & Analytics www.canstruction.com. USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION 11



TECHNOLOGY AND RISK MANAGEMENT

Factors Impacting Use of New Technology
for Project Risk Mitigation

P> With so few contractors
having an innovation budget
devoted to new technologies
(see page 10), the factors
influencing the decision to
investin technology become
even more important. In order
for the industry to encourage
wider use of risk-reducing
technologies, it is critical to
understand what contractors
consider when evaluating
technology, the capabilities
needed from the technology,
and the barriers preventing
technology proponents from
getting buy-in from financial
decision-makers at their
companies.

Most Important
Factor Considered
When Evaluating
Technology in
General

Contractors were asked to
select the top three from a list
of six factors that could be
used to evaluate technology
at their companies.

u Ease-of-use and cost
are the top factors
considered. Costis always
aparamount concern for
contractors, and with so few
with budgets for technology
adoption, it hecomes
aneven greater point of
sensitivity. Therefare, itis
particularly striking that
ease-of-useis selectedasa
top factor by an even higher
percentage of contractors
than cost. Contractors are
typically focused on getting

12

theirimmediate work done
and do not often have

time tolearn how to use
complicated technology.
Investments in technologies
that the field workers will
notuse hasnoimpacton
reducing risk.

® Over half also prioritize
the availability of training
and support. The influence
of this factaor, scoring much
higher than quantified RO, is
evidence again that whether
workers will actually use
the technology has a strong
influence on a contractor’s
decision to adopt it.

m Very few contractors
(10%) rank the reputation
of the technology provider
asatopfactor. Thisis
important because, with
many new vendors entering
the field, it demonstrates
that technology for the
construction industry is
an area thatis particularly
ripe for disruption, as
caontractors show no
particular preference
for technology from well
established companies.

Difference by
Company Size

Interms of how they evaluate
technology, small, midsize
and large companies largely
priaritize the same issues.
The only significant difference
isthatlarge companies

mare frequently consider

the ahility to integrate with

USING TECHNOLOGY TO IMPROVE RISK MANAGEMENT IN CONSTRUCTION

MOST IMPORTANT FACTORS CONSIDERED WHEN
EVALUATING TECHNOLOGY [RANKED IN TOP 3]

THTTHTTETT R 78%

Ease-of-Use

T 73

Costs

THTTHTTETN s1%

Training and Support Available

I E3%

Quantified ROI

MOST IMPORTANT CAPABILITIES ENCOUR-
AGING ADOPTION OF TECHNOLOGY FOR RISK
MITIGATION [RANKED IN TOP 3]

T e7%

Negotiating Lower Insurance Premiums

T 42%

Recovering Lost Time Away From Work

T 42%

Winning More Work Due to Safety Record/EMR

other technology tools to be
atop factor than do smaller
companies. Thisis likely due to
the fact that large companies
have probably already
invested in other tools.

Difference by
Company Type

General and trade contractors
also largely prioritize

the sameissues when
evaluating technology, with
the only exception being the
greater likelihood that trade
contractors will prioritize cost.
For the trades, cost takes
precedence over ease of use,
unlike the general contractors.
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Use of Technology to Manage Risk (continued)

Most Important
Capabilities
Encouraging
Adoption of
Technology

The mostinfluential factor

for contractor adoption of laT
technology is the possibility

of lower insurance premiums.
Thisis consistent with
previous studies conducted

by Dodge on the adoption of
safety management practices,
inwhich reduced insurance
rates alsoinfluence all levels of
decision-makers at contractors
toinvestin safety management
practices, fromthosein the
C-suite to project managers.

Insurance also features
prominently in the responses
to adifferent question about
the top factors encouraging
adoption of loT technology.
Claim frequency is selected
in the top three by nearly half
(43%]) of contractors, and
insurance premiums tops the
list for this question as well,
selected by 76%.

Many of the insurance industry
technology experts who
participated ininterviews
onrisk-reducing technology
(see page 15] state that
reductionsin contractors’
insurance premiums hased

on technology adoption are
unlikely until there is enough
actuarial data on the impact
of those technologies.
However, some of them

note that contractors with
high deductibles should also
consider the savingsin these
areas, along with the reduction

in their claim frequency, which

TOP BARRIERS TO DECISION-MAKER BUY-IN
ON NEW TECHNOLOGY FOR PROJECT RISK
MITIGATION [RANKED IN TOP 3]

THHTHTHHT e

Lack of Verifiable ROI

HITEHETTn eo%

Lack of Internal Resources to Implement

HITHTN 36%

Privacy Concerns

I 32%

Security Concerns

would ultimately affect the
price of premiums.

Almost half of contractors
(42%) also consider improving
productivity by recovering lost
time away fromwork another
top capability. An even higher
percentage (68%] also selected
thisasatop factorencouraging
the adoption of loT technology,
demonstrating theinfluence
of warkforce concerns on
contractors.

Itis notable that there are

no significant differences by
company size or type for these
factors.

Top Barriers to Buy-In
From Decision-Makers
on Technology

While ROl is not avery
influential factor in the
consideration of new
technology, the lack of
verifiable ROl is considered a
major obstacle when trying to

©Dodge Data & Analytics www.construction.com.

get decision-makers’ buy-in
on technology. 61% consider
this a top barrier.

The other major factoris the
lack of internal resources
toimplement. Surprisingly,
there was no difference by
size of company. This may be
areflection of concerns about
staffing in general, even for
larger companies, inan area
as competitive as technology.
It also corresponds directly
with the high level of influence
that ease-of-use has on the
decision to adopt technology.
Clearly easy implementation
requiring no internal resources
is amajor priority in the
industry right now.

Those twao challenges are
much mare influential than
larger concerns about privacy
and security, which are only
selected as one of the top
three barriers by about one
third of respondents.
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TECHNOLOGY AND RISK MANAGEMENT

Insurance Carriers and Emerging Technology

P Insurance carriers and
brokers can help contractors
control risk because they can
reveal how a contractor’s
risk profile compares with
that of the larger industry.
The insurance sector can
also serve as advocates for
risk-reducing technologies.
To better understand
contractors’ perception of
thisinfluence, they were
asked whether they agree
that their relationship with
carriersis a partnership and
towhat extent they agree
thattheir carriers are tracking
emerging technologies and
will offer reduced premiums to
encourage their adoption.

H Most contractors believe
that theirrelationship with
theirinsurancecarrierisa
partnership. 56% agree with
this statement overall, and
21% arein strong agreement
withit. Itis notable, though
that small contractors are
more likely to disagree with
this statement than midsize
orlarge contractors.

EThereisgreater
uncertainty about the
degree towhichcarriers
understand theimportance
of emerging technologies
for projectrisk. The highest
percentage of contractors
(47%) are neutral, suggesting
thatthey are not sure whether
carriersrecognize the
importance or not. However,
only 15% disagree with this
statement, and more than
twice asmany (38%) agree.

EmContractors have the
greatestuncertainty
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aboutwhether carriers
are open tointegrating
emerging technology
into projectrisk pricing.
62% are neutral about
whether carriers are open
tointegrating emerging
technology into project
risk pricing. While far more

agree (30%] thandisagree
(8%), that still suggests that
contractors do not know
whatinsurance carriers
willdo. Theinterviews with
representatives fromthe
insurance industry suggest
that carriersthemselves are
stillin the process of figuring

outthe implications of the
use of these technologies.
While most advocate for
their use, they will need more
dataontheimpacts of these
technologies before their
adoption by contractors
caninfluence the pricing of
insurance offerings.

OUR RELATIONSHIP WITH INSURANCE CARRIERS IS MORE

OF A PARTNERSHIP THAN A ONE-OFF TRANSACTION.

Agree Somewhat

Agree Strongly

[T s0%

Neutral

T 2%

Disagree

21%

MY INSURANCE CARRIER UNDERSTANDS THE IMPORTANCE OF
EMERGING TECHNOLOGY FOR PROJECT RISK.

7%

Agree Somewhat

RO <72

Neutral

T 5%

Disagree

Agree Strongly

MY INSURANCE CARRIER IS OPEN TO INTEGRATING EMERGING
TECHNOLOGY INTO PROJECT RISK PRICING.

Agree Somewhat

6%

Agree Strongly

[T R R sz

Neutral

A

Disagree
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Insights From Insurers on the Potential of
Technology to Help Mitigate Project Risk

P Technology and
construction experts from
10insurance brokerages and
carriers were asked to discuss
the emerging technologiesin
the construction industry that
are best suited to address
risks, and the types of risks
that can best be addressed
by technology. They also
were asked to comment on
the role that they play with
their clients to encourage the
adoption of technology and
therole insurance carriers
can have in the future to help
support the use of technaology
that can addressrisk.

Top Emerging
Technologies for
Mitigating Project
Risk

Two types of technology were
frequently mentioned by the
participants as having the
greatest potential to address
project risks:

® Wearables: Thisisabroad
category thatincludes several
different types of wearahles,
from sensors that track
the movements of workers
onthe projectand thatcan
help detect falls or unsafe
behaviors; to biometric
monitoring devices that can
notify supervisors of workers
who areimpaired; to headsets
foraugmented reality.

mVisual auditing: While video
and photo-documentation
of sitesis already quite
common, several were
particularly excited about
technologies that pair

these visuals with artificial
intelligence that can detect
trends, see deviations like
safety violations and help
flag areas most likely to

have anissue. They can also
detectissues with building
construction and other
potential defectsinreal time.

Many believe that these

two types of technology are
critical to helping address
occupational risks, such as
avoiding injuries and workmen’s
comp claims. One participant
states, “Going forward, itis
going to be standard operating
procedure that when you show
up towork, you get issued

your wearable, and go along as
you've always done, but there’s
databeing collected that will be
used to mitigate those risks.”
Another points out that visual
auditing can help recognize
issues “that everyday workers
may not see and recognize.”

Visual auditing was also

seen as avaluable tool for
addressing construction
defects, property damage
and general liability risks. One
participant notes that the
intelligence gathered through
this means can address awide
variety of risks by revealing
peaple who aren’t following
best practices onsite: “If
people aren’t adhering to
best practices on ajobsite,
they tend to cause damage to
humans or to property.”

Other technologies that were
included in the risk discussion
included external robotics,

©Dodge Data & Analytics www.construction.com.

such as exoskeletons, digital
twins and material tracking/
verification technologies that
employ barcodes to verify
that the appropriate materials
are delivered to sites.

Existing Technologies
For Addressing
Project Risks

In addition to the emerging
technologies, there were
some better established

ones that were cited by
participants asimportant for
project risk mitigation.

u Subcontractor
Prequalification
Software: Several saw
the use of this software as
abestpractice among their
clients.Notonlywasit the
top technology identified
for managing financial and
contractual risks, but at least
one participant notes thatit
isimportant to help prevent
construction defects: “If you
hire subs that have the right
business practices, the right
financial position and the
right safety practices, they
tend to be the onesthat deliver
quality work, and quality work
means fewer defects.”

u Telematics: Several
mentioned telematics
systems asabest practice for
gathering data (see page 7 for
amore complete discussion of
theirinsightson contractors’
ability to gather datafor
risk mitigation]. However, a
couple note that having data
onunsafedriving practices
could expose contractorsto

increased liability if they do not
actonthatdata.

m Software tracking
construction progress
and documenting
construction activity
and as-built conditions:
Afewnote thatincreased
transparency of activity
onsite could keep claims
from lengthy litigation by
providing clear data on the
party at fault.

Encouraging Wider
Use of Risk Mitigation
Technology

Nearly all of the participants
made it clear that their goal is
tohelpimprove the industry
because better-performing
clients help their bottom line.
Afewalso suggest that the
interestinimproving evidenced
by contractorswilling to
consider these technologies
may influence their decision
aboutwhotoinsure.

Few believe that carriers will
offer reduced ratesin the near
future to contractors due to
technology adoption, largely
because the areaistoonewto
have sufficient data to support
that decision. However, most
engage in conversations
about technology with their
clients, often geared toward
the specific challenges each
contractor faces. One reports
that their company hasa
technology assessment panel,
and another describes a cost-
sharing program to encourage
contractors to try using
emerging technologies.
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METHODOLOGY

Methodology

P> The findings reported in this
study are from two different
studies: a quantitative online
survey of contractorsand a
qualitative set of in-depth
interviews with technology
and construction experts
from insurance carriers and
brokerages.
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Contractor Study
Dodge conducted a
10-minute online survey
from November 11 to 28,
2018 among contractor
professionals with the
following qualifications:

® Respondents had to be
employed at a general
contractor, construction
management company,
design-builder or
specialty trade contractor
that has done project work
inthe U.S.inthelastfive
years.

m At least half of the
company’sworkin the
last five years had to
berelated to general
building.

®Respondents had to have
significantinvolvement
withrisk evaluation
or management,
safety initiatives at
their company or their
insurance program.

The sample was provided
by the Dodge Data &
Analytics Contractor Panel
and a partner association,
IRMI {International Risk
Management Institute).

135 surveys were completed.

m80respondents were
general contractors,
construction managers or
design-builders.

m55respondents
were specialty trade
contractors.

Throughout the report,
statistically significant
differences by company type
are included in the analysis. In
addition, the analysisincludes
differences by company size.
Companies were splitinto
three categories.

®Small (2017 annual
revenues of less than $10
million): 47 respondents

= Midsize (2017 annual
revenues of $10 million to
less than $100 million): 47
respondents

®large (annual revenues
$100 million or more): 41
respondents

In-Depth Interviews
With Insurers

From December 2018
through March 2019,

Dodge conducted 11
telephone interviews with

12 representatives from

10 companies, including six
insurance companies and four
brokerages. The interviews
lasted approximately 20 to 30
minutes.

Confidentiality of the
responses was a guarantee
for participation.

Participants were recruited
by Dodge Data & Analytics
and by Triax based on their
expertise on the use of
technology in construction
to address project risk. All
participants were in positions
of authority that specialized
in construction, including

six vice presidents, three
directors, and one each of the
following: consultant, practice
vendaor and specialist.
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About Dodge Data & Analytics

Dodge Data & Analytics is North America’s leading
provider of analytics and software-based workflow
integration solutions for the construction industry.
Building product manufacturers, architects, engineers,
contractors and service providers leverage Dodge
toidentify and pursue unseen growth opportunities
and execute on those opportunities for enhanced
business performance. Whether it's on a local, regional
or national level, Dodge makes the hidden ohvious,
empowering its clients to better understand their
markets, uncover key relationships, size growth
opportunities and pursue those opportunities

with success. The company’s construction project
information is the most comprehensive and verified

in the industry. Dodge is leveraging its 100-year-old
legacy of continuous innovation to help the industry
meet the building challenges of the future. To learn

more, visit www.construction.com.
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About Triax Technologies
Triax Technologies, Inc. develops and delivers
Internet of Things (loT] solutions for the
construction industry. Its flagship Spot-r
system connects workers, equipment and
managers through a proprietary, minimal
infrastructure network, sensars and a cloud-
based dashboard. By providing real-time,
data-driven visibility into daily site operations
and safety incidents, Spot-ris changing

the way construction companies manage
resources, information and risk. Triax develops
intelligent, actionahle solutions that address
the complexities of an active jobsite, and helps
firms streamline processes and build safer
and smarter. Mare information can be found at

www.triaxtec.com.
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