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Introduction

SmartMarket Brief

Top Business Issues for Specialty Contractors

About This Research

Specialty trade contractorsare avital

part of the constructionindustry. Dodge

Data & Analytics partnered with Procore
Technologiesto survey 537 specialty trade
contractorsabout three key issuesimpacting
their businesses:

- Profitability
- Workforce

- Technology

Survey Respondents

The survey was completed by five types
of specialty contractors(Mechanical,
Electrical, Plumbing, Steeland Concrete)
infour geographic regions(US, Canada,
UK and Australia/New Zealand). Company
sizesranged from S2 million to over $2
billioninannual revenue, providing a

comprehensive perspective on the industry.
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Objectives of The Study

The main goals of this study are to:

- Help specialty contractors better understand
the key trends that are impacting their
businesses.

- Provide benchmarks and guidelines for peer
comparisons.

- Broadenindustry awareness of specialty

contractors’digitaladvancements.

Dodge wishes to thank Procore
for sponsoring thisresearch.

Premier Partner: Procore Technologies Inc.
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Message From Procore

Inthe last two decades we've seenarapid
evolutionin construction technology and
the pace of changeis only increasing.
30yearsago, we werelivinginananalog
world dominated by white boards, paper
drawings and fax machines. Today, we live
inaworldwhere nearly every stepinthe
construction process can be supported

by digital technology. And while the
constructionindustry has more technology
atitsfingertips than ever before, it's facing
some of its biggest challenges yet-from
apersistentlabor shortage to commodity
price increases and shortages.

We are committed to being the best
partner to the construction industry asiit
digitizes and navigates this ever changing
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world, and that work spans beyond our
technology. We aim to not only provide

the best software for construction, but
also the education and thought leadership
needed to upskill the current workforce,
and draw more talent into the construction
industry. Our vision at Procore is toimprove
the lives of everyone in construction

- Owners, General Contractors and
Specialty Contractors, and everyone who
touches construction. And, we believe
that the insights gainedin this report will
help specialty contractors make better
decisions and be more prepared for the
future.

Procoreis excited about the opportunity
to partner with Dodge Data & Analytics

to betterunderstand the state of
specialty contractorsallacross the
world. We surveyed specialty contractor
professionals throughout the industry on
the capabilities, challenges, and current
solutions associated with key issues such
as profitability, material shortages, labor
constraints, safety and technology usage.
Procoreisthrilled to be at the forefront of
digital transformation and our goal is to
provide the people in construction with
technology that makes their lives easier,
safer,and more productive.

Tooey Courtemanche
CEOand Founder Procore TechnologiesInc.
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About the Data

The Top Business Issues for Specialty Contractors SmartMarket Briefis the
latestinaseries of researchreports published by Dodge Data & Analytics
onhow economic trends, workforce issuesand technology advancesare
transforming the global constructionindustry and affecting the individuals
andorganizationsthat operateinit.

Thisreport focuses exclusively on five types of specialty trade contractors
(mechanical, electrical, plumbing, steeland concrete). It examines the top
issuestheyare facingrelated to profitability, workforce resources and
adoptingandimplementing technology.

Construction Terminology Used in This Report

Thisisaglobalresearch study, coveringthe US, Canada, UKand Australia/
New Zealand. Dodge recognizes a wide variety of construction-related
terminology is used across these regions. For example, whenwe refer
toaspecialty contractor, we are aware of its equivalent term, subbig, in
differentlocales. Similarly, change order as opposed to variation. To avoid
redundancy, we will defer to the terminology most commonly usedin the
United States.

Company Size Designations Used in This Report

To provide acomprehensive perspective, survey respondentsinclude
companies that range from the local equivalent of S2 million to over S2 billion
(USD)inannual construction volume. For analysis purposesin thereport,
these are grouped into four categories:

- Small companies: $2 million to under $10 million

- Medium companies: $10 million to under $50 million
- Large companies: $50 million to $200 million

- Verylarge companies: Over $200 million

In certain cases throughout thisreport, the findings from two size categories

are added together for simplicity into an aggregated group such as large/
very large companies or small/medium companies.

Premier Partner: Procore Technologies Inc.

Specialty Contractors Surveyed

- Mechanical Contractors: 24%
- Electrical Contractors: 23%

- Plumbing Contractors: 23%

- Steel Contractors: 23%

- Concrete Contractors: 7%

Regional Diversity

United States

32%

Canada

23%

SmartMarket Brief:

United Kingdom

23%

4

Australia/New Zealand

22%
l,
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About the Data covrmuen

Respondents’ Primary Roles Respondents’ Project Experience
Senior Management (e.g., CEOQ, COO, President, etc.) 17% Commercial and Institutional Buildings 66%
Financial Leadership (e.g., CFO, Controller, etc.) 8% Industrial Buildings 62%
Project Executive/Manager/Engineer 18% Multi-Family Residential 34%
Operations Executive 1% Single-Family Residential 33%
Site Management (e.g., Superintendent, Foreman, etc.) 9% Water and Sewer Line and Related Structures 22%
Preconstruction/Estimating 6% Power and Communication Line and Related Structures 20%
Other (e.g., Safety, Quality, etc.) 8% Oil and Gas Pipeline and Related Structures 16%
CIO/CTO/Director of Technology 12% Transportation and Related Structures 14%
e gl e Highways Streets and Bridges 10%
Land Subdivision 4%
Range of Annual Company Revenue
- - Other Heavy and Civil Projects 3%
$2 million to less than $10 million 12%
310 million to less than $20 million 18% ,
Percentage of Respondents’ Work That Is Self-Performed
$20 million to less than $50 million 17%
Less than50% 18%
$50 million to less than $100 million 14%
50-80% 56%
$100 million to less than $200 million 19%
More than 80% 26%
$200 million to less than $500 million 10%
$500 million or more 10%
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Key Findings

Profitability Trends

(N 2

/k Click any header to go directly to the section.

Margin Erosion Plagues All Specialty Contractors

While the average annual profit margin across all specialty contractors
surveyedis 21%, their margin on individual projectsis eroded by an
average of 5% during construction.

- Only 1% report never experiencing margin erosion while nearly one third report
typical erosion of 7% or more.

- 42% cite materials challenges(shortages, delays or price fluctuations)as atop
cause of margin erosion, and almost one-third(31%) point to alack of skilled labor.

- 29% report thatinaccurate estimatingis aleading cause of erosion.

- Large/verylarge companiescite internal process causes more often than small/
medium ones. Examplesinclude inefficient procurement(26% versus 11%)and
poorreporting between field and office (29% versus 14%).

Poor Resource Management Drives Unplanned Rework
Reworkis akey drain on productivity, schedule management and cost
controlas well as profit margin.

- Specialty contractorsidentify poor resource management(labor, materials,
equipment)and poor client communicationas top drivers of rework.

- One third of the large/verylarge companies say it accounts for half ormore of their
margin erosion.

Unbillable Change Orders Represent Major Lost Revenue,
Especially for Large Companies

Onaverage, 32% of projectrevenue is lost because of change orders that
go unbilled and unpaid.

- 31% of large/very large companies lose over half their total project revenue,
compared tojust 14% of small/medium organizations.

- 38% of UK companiesand 36% in Australia/New Zealand reportlosing half or more
of theirrevenue to unbilled changes versusjust12% in the US and 24% in Canada.

5 © Dodge Data & Analytics www.construction.com
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Nearly One Third of Payments Are Made 60+ Days After
Invoicing, Highlighting the Need for Better Financial Control

and Solutions

While 49 daysis the average payment time across all trades surveyed,
29% report their typical period exceeds 60 days. Contractors’top
recommendations for how to get paid faster with less conflict include:

- Better financialmanagement software
- More process automation
- More efficientinvoicing/logistics

Larger Companies Leverage Far More Debt to Finance

Materials Purchases

Large/verylarge companies use credit card debt(73%), supplierloans
(70%)and bank loans(65%)far more frequently than small/medium
organizations(47%, 39% and 17%, respectively).

Supply Chain Disruptions Force Specialty Contractors
to Absorb Materials Cost Increases and Drive New
Approaches

Onaverage, 31% cannot pass materials costincreases on to ownerson
half or more of their projects. Thisis highestamong steel contractors
(43%), who face avery volatile cost market. Approaches to deal with these
challengesinclude:

- Nearly halfare raising their prices, especially concrete trades(56%).

- Steel contractorsare most frequently procuring directly from manufacturers
(46%)and turningdown work if they cannot procure materials(40%).

- Regionally, the fewest UK companies are raising prices(33%)or turning down work
(22%). Canadian companies are most likely to turn down work (42%).

SmartMarket Brief: Top Business|ssues for Specialty Contractors



Key Findings

Workforce Trends

(N2

/k Click any header to go directly to the section.

Labor Shortages Will Continue to Afflict the Industry
Over 90% of specialty contractorsreport that their projectsare
negatively affected by a shortage of skilled labor.

- Onaverageitimpacts 40% of specialty contractors’projects.

- The hardest hitare steel contractors, half of whomreportimpacts on50% or
more of their projects.

- Amongthe effects being experienced, half or morereport project delaysand/
or costimpacts, and about 40% identify worker health and safety issues, quality
problemsand more rework.

The Retiring Workforce Will Worsen the Labor Shortage,

Especially for Larger Companies
The current shortage will be made worse by pending retirement of many
experienced workers.

- Trade contractorsreportthat onaverage, 33% of their current staff are likely to
retireinthe nextfive years.
- Theaverageis 26% among small companies but 39% amonglarge ones.

Inefficient Time Use Is Most Prevalent Among Large

Specialty Contractors

Onaverage, companiesreport thatabout 20% of workers'time is
currently spent on low-productivity tasks, such as tracking down
information, documenting information on paper, etc.

- Large/verylarge companiesreport the highest levels, with one quarter saying
their staff spends over 30% of their time unproductively, compared to only about
10% of small/medium companies.

- UKand Australiaalsoreportabove-average productivity issues, while the USis
notably below the multi-regional average for unproductive time.

© Dodge Data & Analytics www.construction.com
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Technology, Jobsite Automation and Offsite Construction
Are Active Tactics to Augment Workforce Recruiting and

Retention Efforts

While specialty contractors are focusing on attracting and retaining
workers, many are also actively engaged in tactics that will enable higher
productivity with limited resources.

- More construction technology investments toimprove team productivity
are planned by over one third of all specialty contractors, led by mechanical
contractors(48%).

- About the same numberacrossall trades plantoincrease their use of jobsite
automation, led by steel contractors(43%).

- Asimilar percentage planincreased use of offsite construction(e.qg., prefab,
modular, pre-engineered, etc.), once again led by steel contractors(43%). Small
and medium-sized companies are planningtoincrease their current levels of
offsite construction by about50% over the next 12 months.

Larger Specialty Contractors Lead in Leveraging

Technology for Jobsite Safety

29% of large/verylarge companies have already implemented site
cameras and drones, onsite sensors, wearable sensor devices and/or
artificial intelligence/machine learning for analysis of imagery. Another
50% of them are planning adoption or actively consideringit. Fewer of the
small/medium organizations are either already using these technologies
(about 21%)or say they are planning or consideringit(about 23%).

Regionally, Canadaleadsin currentusage, averaging 30% across all four
technologies while US companies lag with an average of just 19%.

SmartMarket Brief: Top Business|ssues for Specialty Contractors 6



Key Findings

Construction Technology Trends

(N 2

/k Click any header to go directly to the section.

Many Specialty Contractors Still Rely on Methods
Other Than Construction-Specific Software for Key

Construction Activities

39% of specialty contractorsreport that they are still primarily using
spreadsheets, whiteboards, paper-based processes or other methods
instead of a construction-specific software solution forimportant
construction functionsincluding preconstruction, project execution and
construction analysis.

- Amongtrades, concrete contractors generally have the lowest engagement with
technology and steel contractors show the highest.

- Significantregional variations are found with the use of technology for project
execution where the UK leads(69%)and US companieslag(56%).

Lack of Standardized Processes Hurts Field-to-Office

Communication

Nearly 30% of specialty contractorsrate the quality of communication
between the field and office at their company as less than either good
or excellent, negatively impacting the effectiveness of key project
processes.

- Almost half of small companiesreport thislow quality of communication.

- Lack of standard methods of communication and lack of technology or mobile
toolsto streamline communication are cited asleading causes of communication
issues, especially by steel contractors.

7 © Dodge Data & Analytics www.construction.com
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Low Adoption of Construction Technology Makes

Access to Reliable Workforce-Related Data Difficult

In spite of the severity of the workforce shortages specialty contractors
are experiencing, several key tasks related to labor are among the most
frequently cited as still handled primarily with manual processes. Those
include labor planning and forecasting, labor scheduling and safety
reporting.

- Regionally, US companies most frequently handle each of these manually, while
Canadian companies are the least reliant on manual methods for them.

- Amongthe trades, plumbing companiesreport the fewest that are primarily using
manual methods for these activities. Mechanicaland concrete companies show
the most.

Field Adoption and Training Are Top Obstacles to Increasing

Tech Implementation

Specialty contractorsidentify awide variety of factors that pose
challengestoadoptionand implementation of technology solutions and
needto be addressedinorderto expand their programs.

- Resistance from field staff is cited by over one quarter(26%) of all companies.
Thisvariesregionally,with one third(32%) of Canadian companiesreportingit
comparedtojust20% in Australia/New Zealand. Itisalso more frequent for steel
(32%)and plumbing(29%)contractors.

- Concernsrelatedtothe timerequired fortrainingare afactorfor 27% of all
companies, but especially in Australia/New Zealand(37%)and among mechanical
contractors(32%).

- Relatively few cite alack of senior management support(20%), believe their
current methods are better(19%)or say that technology is too difficult to use(15%).

SmartMarket Brief: Top Business|ssues for Specialty Contractors



Profitability Trends

Introduction
Operating profitably isa core goal for every specialty contractor, but
consistently achieving atargeted profit marginis challenging.

This section of the report shares findings from the survey about:

Profit Margins Length of Time to Receive Payment
- Thelevels beingachieved by - Howlongit takes toreceive payment
differenttrades. forinvoiced work.
- How marginsvary by company size
andregion. Methods of Financing

Materials Purchases

Erosi f Profit Margi .
roston ot Frofit Margins - Therelative frequency for each of

- Factorsthat erode profit during five methods.

construction. - How methodsvary by company size.
- How factorsvary by company size,

trade andregion. Supply Chain Disruptions

- How often companies must absorb
Rework . .
material costincreases.

- How unplanned reworkimpacts - Planned adjustments to

profit margins. accommodate disruptions.
- Top causes of rework by company

size, trade andregion. Financial Management Solutions

- The use of software compared with
other solutions to conduct financial
management activities.

Changes That Are Not Invoiced

- Revenuelost to changesthatare not
invoiced.

- How that varies by company size and
region.

;\

© Dodge Data & Analytics www.construction.com Premier Partner: Procore TechnologiesInc. SmartMarket Brief: Top BusinessIssues for Specialty Contractors 8



PROFITABILITY TRENDS

Profit Margins

Steel and Plumbing Contractors Lead Specialty Contractors’ Annual Profit Margins (By Trade)
Other Trades for Profit Margin Dodse Data & Andyis, 2022

Acrossalltradesandregions surveyed, specialty
contractorsreportanaverage annual profit margin of
21%.As showninthe chart, thisvaries by trade, with
steel contractors showing the strongest resultsand

concrete companieslagging severely. = VERY HIGH MARGIN

US Trails Other Regions for Profitability More than 307%
Higher percentages of companiesin Canada (61%)and B HIGH MARGIN
Australia/New Zealand(59%)report above-average 21-30%

margins. Conversely, more US and UK organizations
fallbelow the global average.
Average: 21%

US companies also show the highest share(22%)
who report margins of 10% or less, compared with an
average of just 8% across the other threeregions.

More Small Companies Face Profit Challenges

20% of small companiesreport 10% or lower margins
versus just 11% of large/very large organizations. For
example, small concrete contractorsonly average 14%.

= MEDIUM MARGIN
1-20%

B OW MARGIN
10% or Less

Mechanical Electrical Plumbing Steel Concrete

NOTE: Totals less than 100% reflect the percentage who did not provide a response.
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PROFITABILITY TRENDS

Erosion of Profit Margin During Construction
Root Causes

Nearly All Specialty Contractors Experience Supply Chain Issues Most Frequently Cause Erosion
Profit Erosion During Construction The chart shows how many companies cite each cause of margin erosion.
The final profit margin on a given project is almost always less than what a ) ) ) o )
specialty contractor targeted in the initial bid. - Uncertainty around materials prices and availability scores highest and alack of
skilled laboris third. Both are direct reflections of the current unstable market.
- Only 1% of the companies surveyed report that they never experience margin - Unforeseen jobsite conditions, however, may be the industry’s oldest and most
erosionduring construction. persistent problem. Digital twinsandreality capture are helping to reduce them.

- Amongthe others the average margin erosionis 5%, and almost one third (29%)

report7% or higher erosion. . . . L.
The following page addressesregional, trade and company size variations.

Percentage Citing Each Factor As a Top Reasons for Profit Margin Erosion

Dodge Data & Analytics, 2022

Materials Unforeseen Lack of Skilled Overtime Labor Inaccurate Inaccurate Problems Poor Project Inefficient
Shortages/ Conditionson Labor Available  Required to Productivity Estimating Labor Planning Related to Reporting Procurement
Delays or Price the Jobsite Meet Schedule Challenges and Allocation the Design/ Between Field
Fluctuations Documents and Office

© Dodge Data & Analytics www.construction.com Premier Partner: Procore TechnologiesInc. SmartMarket Brief: Top Business|ssues for Specialty Contractors 10



PROFITABILITY TRENDS

Erosion of Profit Margin During Construction covmen
Biggest Differences Between Company Sizes, Trades and Regions

Large Companies’ Profits Are More
Impacted by Poor Internal Processes

Allcompanies, but especially small ones, are more
impacted by the first two issues shown in the chart,
which are market conditions they do not control.
However, large/verylarge companies are notably more
impacted by the other two problems shown, which
are addressable by improved company processes.
This may reflect challenges larger organizations
faceinimplementinginternal processesacross
broad portfolios of projects, many of which may be
particularly complexand/orlocated at considerable
distances from their home office.

Variations by Trade

- Concrete contractors most frequently identify overtime
required to meet schedule(42%)and problemsrelated
tothe design/documents(33%)and least frequently cite
inefficient procurement(14%).

- Almost half of steel contractors(47%)cite the negative
impact of unforeseen conditions onthejobsite.

Variations by Region

- USfirmsare the mostimpacted by materials shortages/
delaysor price fluctuations(48%), unforeseen conditions on
thejobsite(45%)and labor productivity challenges(35%).

- UKcompaniesleadallregionsinidentifyinginaccurate
estimatingasaroot cause of profit erosion(36%).

- Canadian companiesare the most frequent toreport poor
project reporting between field and office(33%)and lack of
skilled labor(37%).

11 © Dodge Data & Analytics www.construction.com
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Biggest Differences in Causes of Profit Margin Erosion (By Company Size)

Dodge Data & Analytics, 2022

Materials Lack of Poor Project Inefficient

Shortages/ Skilled Labor Reporting Procurement
Delays or Price Available Between Field
Fluctuations and Office
¥ SMALL COMPANIES ® MEDIUM COMPANIES W L ARGE COMPANIES

$2 Million to <$10 Million $10 Million to <850 Million $50 Million or More

SmartMarket Brief: Top BusinessIssues for Specialty Contractors



PROFITABILITY TRENDS

Rework
Impact on Profitability

Large Companies Are Most Percentage of Margin Erosion Caused by Rework (By Company Size)

Susceptible to the Negative Dodge Data & Analytics, 2022

Impqgt of Rework on Profit | ARGE/VERY -

Inaddition to the root causes addressed on page LARGE COMPANIES 14% 24% 25%
10, specialty contractors were also asked about the $50 Million or More "

impact of unplanned rework on their profit margins. i

MEDIUM COMPANIES o ° °
- Onaverage, specialty contractorsreport thatabout one $10 Million to <850 Million _ % 22% L

third(32%)of their margin erosion can be tied to rework. !

- Asshowninthe chart, larger companies far more SMALL COMPANIES X ; .
frequently reportanegative impact from rework, $2 Million to <$10 Million 8% L) 12%
perhaps because their projects are often more complex. | Average: 32%

® LOW MARGIN LOSS = MODERATE MARGIN LOSS m HIGH MARGIN LOSS = VERY HIGH MARGIN LOSS
Less Than 20% 20-31% 32-60% More Than 0%

Steel Contractors Face Highest Risk From Rework

- Steel contractorsare the most severelyimpacted overall,
saying thatreworktypicallyaccounts for 40% of their
margin erosion acrossall sizesand regions.

- However, verylarge plumbing contractors are affected
evenmore, reportingthatrework typically accounts for
48% of their margin erosion. This probably reflects their Concrete
high cost of materials. .

- Concrete contractors(19%)are the least impacted,
especially small companies forwhom rework only Steel

1

accountsfor 9% of theirmargin erosion.

Percentage of Margin Erosion Caused by Rework (By Trade)

Dodge Data & Analytics, 2022

33% 1% 14%

Plumbing 29% 32% 16%
US Contractors Report Lowest Impact

- USfirmsare far below average, with just a 19% typical Electrical 30% 19%

marginimpact fromrework. Canadaishighestat40%.

Mechanical 27% 16%

: Average: 32%

= L OWMARGIN LOSS = MODERATE MARGIN LOSS m HIGH MARGIN LOSS m VERY HIGH MARGIN LOSS
Less Than 20% 20-31% 32-60% More Than 0%

© Dodge Data & Analytics www.construction.com Premier Partner: Procore TechnologiesInc. SmartMarket Brief: Top Business|ssues for Specialty Contractors 12



PROFITABILITY TRENDS

ReWO rk (CONTINUED)
Top Root Causes

Client Communication and Most Important Causes of Rework for Trade Contractors (By Trade)
Resource Management Are Dodge Data & Analytics, 2022
T°p Causes of Rework Mechanical Electrical Plumbing Steel Concrete All
Specialty contractors were asked to identify Low
the mostimportant root causes of rework from Poor Communication <20%
the eight options shown in the table at right. Between Us 37%
and the Client RS
- While poor communication and resource management Poor Planning and WHIGH
top thelist, the narrow range of averages(27% to 37%) Mana%;agwelgtbg: Rrr?:?;rri(a:;ass 36% 30-39%
strongly suggests that all are impactful challenges. i \ m VERY HIGH
equipment, etc.) 405 or M
- However, percentages vary meaningfully by trade for o orfore
eachreworkdriver(14% to 45%), providing insight on how Poor Communication
they uniquely align with each trade’s business. Among Our 35%
Team Members
Variations by Region and Company Size
The findings are generally consistent across Errors by 34%
. : .. . Suppliers
regions, with the most variations coming from
companiesinthe UK:
Poor
- Anabove-average percentage(45%)cite poor client Multi-Trade 32%
communication. Coordination
. Below-a\{erage perzentages identify po.orteam Lack of Field
communication(26%)or outdated drawings and Training for 29%
documents(18%). Craft Labor
Across company sizes: Outdated
Drawings and 28%
Documents
- Fewer small companies cite client communication(25%)
orlack oftralnlng(.22 /.o), a.Ithoughtheyfarexceedthe Poor Change .
average for coordinationissues(45%). 27%

. SHES ) Management Processes
- Verylarge companiesleadinclient communications

problems(44%).
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PROFITABILITY TRENDS

Change Orders That Are Not Invoiced

Large Specialty Contractors Percentage of Revenue Lost to Change Orders That Are Not Invoiced
Lose the Most Revenue Due (Among Respondents That Provided an Answer, By Company Size)

to U n recovered Cha nges Dodge Data & Analytics, 2022

1
Specialty contractors were asked how much L ARGE/VERY LARGE
revenue they lose because of unrecognized COMPANIES 20% 28% 20% 32%
changes during construction that go unbilled $50 Million or More !

1

and unpaid.
MEDIUM COMPANIES 6% 22% 12% 259,

- Onaverage, they report abouta30% revenue loss $10 Million to <S50 Million .

due to changesthatarenotinvoiced. 1
'Asshownlnthecharta.t right, this particularly SMALL COMPAN'.ES 56% 12% 16% 16%

affectslarger companies, perhapsbecause they $2 Million to <$10 Million

tend to work on more complex projects where

thereis greaterambiguity about root causesand

Average: 30%

responsibility for changes. VERY LOWLOSS = LOWLOSS m MODERATELOSS = HIGH LOSS
10% or Less 11-30% 31-50% 50% or More
Variations by Trade
- Steel contractorsare the most affected, Percentage of Revenue Lost to Change Orders That Are Not Invoiced
reportinganaverage of 42% revenue loss due to (Among Respondents That Provided an Answer, By Region)
unrecoverable changes. However, that drops to Dodge Data & Analytics, 2022
just20% for small steel contractors, aligning with Australia/
- ustralia o
the overallfinding thatlosses correlate to company New Zealand 13% 25% 20% 36%
size.
- Concrete contractorsreport the leastimpact,
with anaverage of just 19% loss. Although that United Kingdom 23% 27% 13%
climbsto 31% for the very large companies, again
demonstrating the correlationto size. Canada 18% 22% 24% 249
Variations by Region United States 53% W% - 0% 13%
US companiesreport the lowest average loss !
(20%)while those in Canada and Australia/New ' Average: 50%
Zealand both cite a 39% average. VERYLOWLOSS = LOWLOSS = MODERATELOSS m HIGHLOSS

10% or Less 11-30% 31-560% 50% or More
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PROFITABILITY TRENDS

Length of Time to Receive Payment

Most Payment Periods Exceed 30
Days for Specialty Contractors

As shownin the chart below, only about a quarter of specialty contractors
typically receive payment within 30 days of submittinganinvoice.

- Findingsacrossregionsand company sizes are relatively consistent.

- Thisvaries somewhat by trade, with about one-third of electrical (34%), concrete
(33%)and mechanical(32%)contractors receiving payment within 30 days, but
just16% of steel contractors.

Better Technology is Cited as the Best
Way to Accelerate Payment

Specialty contractors were asked what they believe would help their
company get paid faster with less conflict.

- Bettersoftware/technology and automating the process are the most frequently
suggested approaches.

- Othersuggestionsinclude better contracts/legal protectionsand enforcing
penalties for exceeding stated payment periods.

Typical Length of Time Required for Trade Contractors to Receive Payment for Invoiced Work

Dodge Data & Analytics, 2022

1-10 11-20 21-30 31-40 41-50
Days Days Days Days Days
FAST (27%) MODERATE (42%)

15 © Dodge Data & Analytics www.construction.com

51-60
Days

Premier Partner: Procore Technologies Inc.

61-70 71-80 81-90 Over 90
Days Days Days Days
SLOW (23%) VERY SLOW
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PROFITABILITY TRENDS

Methods of Financing Materials Purchases

Larger Companies Use Significantly

More Debt to Purchase Materials - Credit cards, bankloans and material supplier loans correlate directly with

Specialty contractors were asked to select, from the options showninthe  companysize, probably reflecting lenders’ credit policies tied to company

chartbelow, all the methods they currently use to purchase materials. revenue and assets.

- However, the use of aline of credit, also aform of collateralized debt, isrelatively
consistentacrosssize tiers.

- These findings do not vary significantly acrossregions or trades.

As shown, larger companies more frequently use every method,
particularly debt instruments.

Percentage of Specialty Contractors Using Each Method to Finance Materials Purchases (By Company Size)

Dodge Data & Analytics, 2022

74% ' N%

65% |65%
56% 57% 55%
47% , 47%
39% 37% 44%

Credit Card Material Supplier Loan Bank Loan Line of Credit Cash

= SMALL COMPANIES = MEDIUM COMPANIES m | ARGE COMPANIES m VERY LARGE COMPANIES
$2 Million to <810 Million $10 Million to <$50 Million $50 Million to <$200 Million $200 Million or More
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PROFITABILITY TRENDS

Supply Chain Disruptions

Absorbing Materials Cost Increases

Larger Companies Are Less
Able to Pass Materials Cost
Increases on to Owners

Specialty contractors were asked to identify the

percentage of their projects on which they are not

able to pass materials costincreases onto owners.

- Onaverage, companies say they are unable to shift
materials costincreasesto clients on 39% of their projects.

- Asshowninthe chartatupperright, over one third of large/
verylarge companiesreport this condition on half ormore
of their projects.

Variations by Trade and Region

As shown at lower right, steel contractors are most
affected, reporting thisinability onanaverage of 45%
of their projects.

- 49% of very large steel contractors have toabsorb
materials costincreases.

- Thisis particularly troubling because steel prices have
been extremely volatile.

Concrete contractors show the least impact,
with just 33% of their projects facing this
situation. Interestingly, the impact of
company size isreversed for this trade:

- Large/verylarge concrete contractors cite this
occurrence onjust27% of their projects.

- Small organizations, however, reportiton closer to half
(45%).

Findingsare generally consistentacrossregions.

17 © Dodge Data & Analytics www.construction.com
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Percentage of Projects Where Trade Contractors Are Unable to
Pass Materials Cost Increases on to Project Owners (By Company Size)

Dodge Data & Analytics, 2022

67%

59%

B VERY FREQUENT
More Than 50% of Projects

B FREQUENT
21-50% of Projects

SMALL COMPANIES MEDIUM COMPANIES LARGE/VERY LARGE
$2 Million to $10 Million to COMPANIES
<$10 Million <S50 Million $50 Million or More

Percentage of Projects Where Trade Contractors Are Unable to
Pass Materials Cost Increases on to Project Owners (By Trade)

Dodge Data & Analytics, 2022

77%
69%

M VERY FREQUENT
More Than 50% of Projects

B FREQUENT
21-50% of Projects

Mechanical Electrical Plumbing Steel Concrete
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PROFITABILITY TRENDS

Supply Chain Disruptions coxmiuen)

Planned Adjustments to Accommodate Disruptions, by Trade

Pricencreases Are Top Method Planned

to Deal With Supply Chain Disruptions

Specialty contractors were asked to select,

among the options showninthe table at

right, approaches they planondeploying to

accommodate supply chain disruptions.

- Inaddition to raising prices, companies plan to seek more
suppliersand offer more alternate products.

How Trade Contractors Plan to Adjust to Limited Shipping, Trucking
and Supply Chain Constraints Over the Next 12 Months
(Percentage Selecting Each Approach, by Trade)

Dodge Data & Analytics, 2022

Mechanical Electrical Plumbing Steel Concrete All

Raise Prices in Bids

to Cover Possible 44%
- Interestingly, concrete contractors are well above-average Problems
fortwo of the top three yet notably fewer cite suggesting
alternates, perhaps because their choicesare more limited Suggest More
than mechanical and plumbing trades, both of which are Alternate Products/ 429%
above average. Materials on Projects °
- Electrical contractorsare below average forevery Based on Availability
approach except buyingdirectly from manufacturers,
suggesting they are either less affected by disruptions or Increa?eSNur?ber 0n%
donotbelieve any of these approaches will help them. ot suppliers
- Steel contractorsare above average for every option,
reflecting the severity of their supply chain situation.
Increase Amount of 36%
Inventory on Hand °
Variations by Region and Company Size
- Plansto raise prices are notably more frequent among US Procure Directly From
companies(b3%)and muchless sointhe UK(33%). M?_Eggagy;%?s;t:gg 35%
- Companiesin Canada(42%)and Australia/New Zealand Distributors
(40%)are the most likely to turn down work.
- Small companiesare least likely to increase inventories Wl-lJ[]rQn[’)tolng:eT'\eNZr\b\/l;

o . o 1 . . iev o
(284)or.procured|rectly(17A),Ilkely because of financial Can Procure Required 31%
constraints. Products/Materials

OVERYLOW © LOW  EMEDIUM EHIGH W VERY HIGH
<20% 20-29%  30-39% 40-49%  50% or More
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PROFITABILITY TRENDS

Solutions Used for Financial Management

Most Specialty Contractors
Use Software for Financial
Management

Specialty contractors were asked to select,
among the options shownin the chart at upper
right, which method they most frequently use
to conduct financial management activities.

- 36% primarily use commercially available
construction software, purpose-built for financial
management.

- 27% either developed a financial management
software solutioninternally or modified amore
generic financialmanagement software solution
toworkfor construction.

- Theremainder either use spreadsheets(23%)or
stillrely mostly on manual solutions(14%).

Software Use by Trade

Asshowninthe chartatlowerright, each
tradeisrelatively close to the average(69%)
for primarily using a software solution of some
kind for financial management.

Variations by Region and Company Size

More companiesinthe US(70%)most

often use asoftware solution for financial
management thanin otherregions,
particularly Canada(54%)and Australia/New
Zealand(56%).

Software usage across company sizesis
generally consistent.

19 © Dodge Data & Analytics www.construction.com
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Most Frequent Method Used to Conduct Financial Management Activities
(Among All Respondents Who Provided an Answer)

Dodge Data & Analytics, 2022

® Commercially Available  ® Internally Developed or ® Spreadsheets @ Other(Whiteboard,
Construction Software Modified Software (e.g., Excel) Printed Paper, etc.)

Percentage That Use Software to Conduct Financial Management Activities
(By Trade)

Dodge Data & Analytics, 2022

Mechanical Electrical Steel Plumbing Concrete
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Workforce Management Trends

Introduction

The global constructionindustry is facing a critical shortage of
skilled workers that impacts specialty contractors’ project and
company performance.

This section of the report shares findings from the survey about:

Impacts of The Workforce Shortage

- How labor shortages areimpacting specialty contractors by region, trade
and company size.

- The aspects of projects that are most negatively affected.

Workforce Attrition

- The number of current staff likely toretire in the next five years.

Labor Productivity

- Theamount of time spent onunproductive tasks.

Addressing the Workforce Shortage

- The company strategies and personnel-related measures that contractors
plantoimplementinorderto counteract the negative impacts of labor
shortages.

- Currentand future use of offsite construction to optimize scarce labor
resources.

Technology for Workforce Management

- The use of software solutions for workforce management.

Safety Management

- The most frequent causes of safety incidents onjobsites.
- The use of technology for safety management.

© Dodge Data & Analytics www.construction.com Premier Partner: Procore TechnologiesInc. SmartMarket Brief: Top Business|Issues for Specialty Contractors 20



WORKFORCE MANAGEMENT TRENDS

Impacts of Workforce Shortage

Canada And Australia/New Zealand Are Half of Steel Contractors Report Major Impact

the Most Severely ImpaCted Reglons - Amuch higher percentage of steel contractorsreports negative impacts onmore
Specialty contractors were asked what percentage of their projects are than half of their projects than any other trade. The other trades are near the
being negatively affected by the current shortage of skilled workers. average, sonone are escaping the effect.

- Smaller companies are generally harder hit, especially small concrete

- Only 6% reportnoimpact, and on average, 41% say that over half of their project . . .
nlyo7 reportnoimp ndonaverag say ver Irprojects contractors, half of whomreportimpact on50% or more of their projects.

are affected.
- Asshownonthe lower left, Canadaand Australia/New Zealand are both above
average, while companiesinthe US are theleastaffected.

Percentage of Specialty Contractors Reporting That 50% or More of Their Projects Are Being Negatively Impacted by the
Current Labor Shortage (ByRegionand Trade)

Dodge Data & Analytics, 2022

Average: 41%

United Canada United Australia/ Mechanical  Electrical Plumbing Steel Concrete
States Kingdom  New Zealand
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WORKFORCE MANAGEMENT TRENDS

Impacts of Workforce Shortage covmuen
Areas of Projects That Are Affected

Labor Shortages Cause Cost and Schedule Percentage of Trade Contractors Reporting Negative Impacts of Labor
Overruns for Half of Specialty Contractors Shortages on Specific Elements of Their Projects

Dodge Data & Analytics, 2022

The chart shows how many companies report experiencing
each type of negative impact fromlabor shortages and for
each, how many consider it to be the most impactful.

- Atleast one third cite each, demonstrating the broad effect of Project Delays
labor shortages on projectand company performance.

- Over halfreport project delays, which likely alsoworsen the
already highimpact on project costs.

Variations by Trade Project Costs

- Steel contractorsare particularly impacted, with59% reporting
costissues,48% saying qualityisaffectedand 44% citingan
increaseinrework.

- 41% of plumbing contractors report cost issues related to Ability to Respond to
labor shortages, possibly suggestingmore efficient resource Future Bids
management at those companies compared to other trades.

m Total Percentage
Reporting This Impact

B Percentage Rating This

Variations by Company Size as Most Impactful

Worker Health
- Two thirds of small companiesreport project delays. and Safety

- Verylarge organizations more frequently suffer from cost
overruns(58%), worker health and safety impacts(44%)and
increased rework(45%).
- . Quality
Variations by Region
- Above average numbers of Canadian companies cite cost
overruns(56%)and uncertainty about future bids(46%).
- 46% of companiesin Australia/New Zealand cite worker health
and safetyimpactsandincreased rework. Rework

© Dodge Data & Analytics www.construction.com Premier Partner: Procore TechnologiesInc. SmartMarket Brief: Top BusinessIssues for Specialty Contractors 22



WORKFORCE MANAGEMENT TRENDS

Workforce Attrition
Impact of Retirements on Labor Shortage Over The Next Five Years

On Average, Specialty Contractors Face the Average Percentage of Company’s Overall Workforce
Loss of One Third of Their Overall Workforce That Is Likely to Retire in the Next Five Years (By Region)
From Retirements Over the Next Five Years Do Date & Anelyics, 2072

The charts on this page and the next show the impact across all
companiesand how it varies by region, trade and company size.

The chart below reveals the percentage of companies facing each
of five loss levels over the next five years.

Average: 33%
Anaverage of 27% of companies face the potentiallydevastating ~ ~ T T T T TR T T T TR T T T T T
loss of 50% or more of their staff over that time. The chart at right
showsregionalvariances, with US companies least impacted, but
one third of those in Canada and Australia/New Zealand poised to

experience that severe degree of loss.

Percentage of Companies Facing Five Levels of Overall
Workforce Loss From Retirements in the Next Five Years

Dodge Data & Analytics, 2022

VERY HIGH
More Than 60%

HIGH
41-60%

MODERATE
21-40%

LOW ()
1-20% 18 %

13/56; I[S:: 27% us Canada UK Australia/
New Zealand
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WORKFORCE MANAGEMENT TRENDS

Workforce Attrition covmuen
Impact of Retirements on Labor Shortage Over Next Five Years, by Trade and Region

Electrical And Larger Companies Are At Greater Risk Average Percentage of Company's Overall Workforce
of Workforce Loss From Near-Term Retirements That s Likely to Retire in the Next Five Years
(By Company Size)

- Thechartbelow shows thatamongtrades, electrical contractors are at the greatest )
Dodge Data & Analytics, 2022

risk, almost twice as highas mechanical companies. The other three are close to the
industry-wide average(27%).

- Riskvaries directly with company size, as shownin the chart atright, withlarge and
verylarge organizations facingabove-average losses.

Average: 33%

Average Percentage of Company’s Overall Workforce That Is
Likely to Retire in the Next Five Years (By Trade)

Dodge Data & Analytics, 2022

Mechanical
Electrical
Plumbing

Steel

Concrete

SMALL MEDIUM LARGE VERY LARGE
COMPANIES COMPANIES COMPANIES COMPANIES
$2 Million to $10 Millionto S50 Millionto  $200 Million
<310 Million <850 Million  <$200 Million or More

Average: 33%
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WORKFORCE MANAGEMENT TRENDS

Labor Productivity
Time Spent on Low Productivity Tasks

Specialty Contractors Report High

Among Trades, Electrical Contractors Report the Highest Level of

Levels of Unproductive Time Unproductive Time

Giventhe severity of workforce shortages, optimizing the productivity - Although their above-average total equals the UK (55%)they have the largest
of current workers should be a top priority for specialty contractors. portion exceeding 30% of time spent on low productivity tasks.

But onaverage, they report that employees spend 20% of their time on - Mechanical contractors are the least unproductive and are the only group with
low-productivity tasks(e.qg., tracking down information, documenting less than one quarter reporting above-average rates.

information on paper, etc.). The charts on this page show the variations

between regions, trades and company sizes for how many reportabove- ~ Larger Companies Are Notably Less Productive

averagerates(i.e., 21% or higher) - Half report above-average rates, nearly twice as many as small companies.

This may reflect the complexities of interdepartmental coordinationinlarger

Regionally, UK Companies Report the Most Unproductive Time s
organizations.

- Over halfreportabove averagerates, versus the US with just 29%.

Percentage of Companies Reporting Above Average (> 20%) Time Spent on Low-Productivity Administrative Tasks
(By Region, Trade and Company Size)

Dodge Data & Analytics, 2022

. . CEE
55% 55% VERY HIGH

: : o, ore Than
50% 30% of Time

40% M%

HIGH
21-30% of Time

32%

United  Canada  United Australia/ Mechanical Electrical Plumbing Steel Concrete Small Medium Large/

States Kingdom _ New : : Companies  Companies Very Large
Zealand : 5 Companies
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WORKFORCE MANAGEMENT TRENDS

Addressing the Workforce Shortage

Company Strategy Measures

Construction Technology Is Top
Strategy-Related Countermeasure

When asked what company strategies they are
implementing to counter the negative impact
of labor shortages, specialty contractors
most frequently cite construction technology
investments toimprove productivity.

- The percentagesvary directly by size, withan average
of just one quarter of small companies citing these
strategiesversus 40% of very large organizations.

- Inspite of these variations between company sizes, the
totalaveragesforeach strategyareinanarrowrange
between 31% and 35%, indicating that they are all seenas
potentially valuable.

Variations by Trade and Region

- Half of mechanical contractors(48%), are investing in
technology, compared with notably fewer concrete
contractors(19%).

- 43% of steel contractorsareincreasingjobsite
automationversusjust17% of concrete contractors.

- Jobsite automation also varies by region, with US
companies(25%)significantly lagging those in Canada
and Australia/New Zealand(both 38%).

Premier Partner: Procore TechnologiesInc.

Strategy-Related Actions to Counter the Negative Impacts
of Labor Shortages (By Company Size)

Dodge Data & Analytics, 2022

SMALL MEDIUM LARGE VERY LARGE

COMPANIES COMPANIES COMPANIES COMPANIES
$2 Millionto  $10Millionto S50 Millionto  $200 Million
<S50 Million <$200 Million or More

<$10 Million

Construction Technology
Investments to Improve
Productivity (i.e., do
more with less)

Increased Use of Offsite
Construction (e.qg., prefab,
modular, pre-engineered,

etc.)

More Strategic
Partnerships with Other
Contractors

Increased Use of
Jobsite Automation

Low HMEDIUM ®HIGH H VERY HIGH
<20% 20-29% 30-39% 40% or More
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WORKFORCE MANAGEMENT TRENDS

Addressing the Workforce Shortage coxminuen)

Personnel Measures

Retaining Current Staff is
Most Frequent Personnel-
Related Approach

When asked about personnel-related strategies,
the top focusis on keeping current staff,
followed closely by increased recruiting.

The average percentagesidentifyingeach
strategyareinabroaderrange(32% to 43%)than
the company-strategy measures addressed
onthe previous page. This suggests that the
most emphasisis being placed onretentionand
recruitment efforts.

Variations by Trade and Region

Although retentionand recruitment are
priorities, both overtime and contract
laborincreasesare being selectively
implemented by specific trades:

- 40% of plumbing contractors are increasing planned
overtime versusjust 27% of electrical contractors.
- More steel contractorsare deploying temporary labor

(40%), while only 23% of plumbing contractors plan to.

Findings are generally consistentacrossregions.

27 © Dodge Data & Analytics www.construction.com

Personnel-Related Actions to Counter the Negative Impacts of Labor
Shortages (By Company Size)

Dodge Data & Analytics, 2022

SMALL MEDIUM LARGE VERY LARGE

COMPANIES COMPANIES COMPANIES COMPANIES
$2 Millionto  $10Millionto S50 Millionto  $200 Million
<S50 Million <$200 Million or More

<$10 Million

Increased Employee
Retention Efforts

Increased Employee
Acquisition and
Recruiting Efforts

Increased Use of
Planned Overtime

Additional Use
of Temporary
Labor Services

HMEDIUM ®HIGH H VERY HIGH
20-29% 30-39% 40% or More
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WORKFORCE MANAGEMENT TRENDS

Addressing the Workforce Shortage coxmen)
Offsite Construction to Optimize Labor Resources

Steel Contractors Will Maintain Their Percentage Receiving More Than 50% of Revenue From Offsite

Dodge Data & Analytics, 2022
Previousresearch by Dodge Data & Analytics has
demonstrated that leveraging offsite constructionisan
effective way to optimize scarce laborresources. That
research also shows that offsite constructionis safer,
generateslesswaste and can have significant quality and
schedule benefits.

As showninthe chart:

- Steel contractorslead othertradesinboth currentand future
use of offsite construction.

- While allMEP companies plan significantincreases over the
next 12 months, plumbing contractors expecta 14% jump.

- Concrete doesnotlenditself to shifting production offsite
since pours need to happenat the site. Labor shortagesamong
concrete contractors may spur designerstoincrease their
use of precast elements, but those are typically provided by
specialized producersandinstallers.

Mechanical Electrical Plumbing Steel Concrete

Variations by Company Size and Region

- Only 23% of small companies currently earn half or more of
theirrevenue from offsite work, although thatis slated to
increase sharply to 35% over the next year.

- US organizations follow a similar pattern with 26% highly
engaged today and 35% planning to be withinayear.

- Canadaleadstheregions with 47% already making half of
theirrevenue from offsite work and a forecast that 50% will
be at thatlevel 12 months from now.

M Current  ®12 Months From Now
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WORKFORCE MANAGEMENT TRENDS

Technology for Workforce Management

Use of Software Solutions

Steel and Plumbing Contractors Lead
Other Trades in Use of Workforce
Management Software Solutions

Although some specialty contractorsreport using
whiteboards, paper formsand spreadsheets for
workforce management, the chart shows, by trade,
how many currently use one of two types of software:

- Acommercially available construction software solution
purpose-built for workforce management.

- Aworkforce management software solution that was
eitherinternally developed or was created by modifyinga
non-industry-specific product to work for construction.

Onaverage, 55% use asoftware solution, with steel
and plumbing contractors exceeding the average.

Commercial Solutions Are Most Frequent
for Workforce Management

- While percentagesvary across trades, commercial solutions
consistently equal or outnumberinternal approaches.
- Thisis particularly true for concrete contractors, suggesting

they may have lessinternal capabilities to develop and support

their own solutions.

Variations by Company Size and Region

- Only 39% of small companiesreport using asoftware solution.
- Regional findings are generally consistent.

29 © Dodge Data & Analytics www.construction.com

Percentage of Trade Contractors Using Software for
Workforce Management Activities (By Trade)

Dodge Data & Analytics, 2022

63%

Average: 55%

Mechanical Electrical Plumbing Steel Concrete

H |nternally Developed or
Modified Software

® Commercially Available
Construction Software
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WORKFORCE MANAGEMENT TRENDS

Safety Management
Causes of Safety Incidents

Reasons for Safety Incidents Top Reasons Trade Contractors Experience Safety Incidents (By Trade)
Vary Significantly Across Trades B
Jobsite safety is a key element of workforce Mechanical Electrical Plumbing Steel Concrete All

management. The table shows the
percentage of specialty contractors, by
trade, thatidentifies eachissue asacause of

safetyincidents on theirjobsites. Distractions or Inattention 43%
- While averagesfor eachissuerange from25% Unsafe Conditions
t043%, individual ratings vary more widely (9% on the Jobsite o
t059%). This provides insight into the unique Tolerated 33%
safety-related aspects of each trade. by the GC
Variations by Company Size and Region B;fhoa;/rl]%rr/%raag;;csrs] 33%
Findings also vary by company size. the Project
- Small companies more frequently say
distractions cause safetyincidents but they Insufficient Training 32%
traillarger companies for every otherissue. of Newer Workers °
This suggests these companies could benefit
fromaspecific focusonreducing distractions.
- Interestingly, more very large companiesreport Overtime 26%
insufficient new worker training, although
larger organizations often have more training
resources. Lack of Sufficient
()
Regions are generally consistent with a few _PPE (Personal 25%
above-average findings. Protective Equipment)

- 60% of US companies cite distractions.

- 43% of companiesin Australia/New Zealand
point to the behavior of other trades.

- 37% of UK companiesidentify overtime.

OVERYLOW OLOW OMEDIUM EHIGH B VERYHIGH EEXTREMELY HIGH
<10% 1n-19% 20-29% 30-39% 40-49% 50% or More
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WORKFORCE MANAGEMENT TRENDS

Safety Management covrivuen)

Technology Used by Specialty Contractors for Safety

Larger Companies Are Far
More Engaged With Technology
for Safety Management

The chart compares the percentages of larger
and smaller companies that are engaged with
(i.e., eitheractively considering, planning to
adopt oralready implementing)four types

of technology for safety management.

- Anaverage of 32% of large/verylarge companiesreport
alreadyimplementing these four technologies compared
with just 23% of smaller companies. This aligns with many
otherfindingsinthisreport that show deeper engagement
withtechnology atlarger organizations.

Variations by Trade and Region

Findingsare generally consistentacross
trades but show a few regional variations.

- Canadian companies outpace otherregionsinthe
percentages already implementing sensors(34%)and site
camerasanddrones(33%).

- The USlags(14%)inthe number already implementing
artificial intelligence/machine learning for analysis of
imagery.

31 © Dodge Data & Analytics www.construction.com

Percentage of Trade Contractors Considering, Planning to
Adopt or Already Implementing Technologies for Safety
(Totals by Company Size)

Dodge Data & Analytics, 2022

Site Cameras
and Drones

Sensors

Wearables

Artificial Intelligence/
Machine Learning for
Analysis of Imagery

B | ARGE/VERY LARGE B SMALL/MEDIUM
COMPANIES COMPANIES
$50 Million or More <S50 Million
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Construction Technology Trends

Introduction

The global constructionindustry hasanincreasing number
of technology solutions for construction activities, but many
specialty contractors are still using traditional processes.

This section of the report shares findings from the survey
about:

Technology Solutions

- The percentage of companies using software versus traditional
methods (e.q., spreadsheets or manual processes)for construction
activities.

- How that usage varies across preconstruction, project execution
and construction performance analysis activities.

- Software use by each trade for those three construction activities.

- The quality of field-to-office communicationand therole
technology could have inimprovingit.

Driving Greater Adoption of Construction Technology

- The percentage of companies using mostly manual approaches to
15 specific construction processes.

- The top obstacles for specialty contractorsinadvancing the
adoptionand use of technology.
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CONSTRUCTION TECHNOLOGY TRENDS

Construction Technology Solutions

Most Frequent Methods

Over 60% of Specialty Contractors Most Frequent Method to Manage Key Construction Activities
Primarily Use Software for Key (Preconstruction, Project Execution and Performance Analysis)
Construction Activities (Among Respondents Who Selected an Option Shown in the Chart)

. Dodge Data & Analytics, 2022
Although many specialty contractors use several PoepereR e

methods to manage construction activities, thereis
typically a primary solution.

The chart shows the percentages designating
each of four solution types as their primary,

averaged across three construction activities:
Preconstruction, Project Executionand Whi Pri b her Meth
Performance Analysis. iteboard, Printed Paper or Other Methods

® Spreadsheets(e.qg., Excel)

- Atotal of 61% use a construction-specific software
solution, either commercially available construction
software(31%)or software they developed internally or
adapted by modifyinganon-industry-specific product to
work for construction(30%).

- The other 39% stillmost often use spreadsheets,
whiteboards, paper forms or other traditional
approaches.

® |nternally Developed or Modified Software

® Commercially Available Construction Software

Variations by Trade, Company Size and Region
The following pages provide more detail on the
differences betweentrades, company sizes, and
regions for each of the solution typesacross the
three key construction activities studied.
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CONSTRUCTION TECHNOLOGY TRENDS

Construction Technology Solutions coxmven

Preconstruction

Larger Companies Are Most Most Frequent Method to Manage Preconstruction
Likely toUse Internally Developed (Among Respondents Who Selected an Option in the Chart, by Company Size)
Software for Preconstruction Dodge ata. Analtis, 2022

Asthe chart shows, almost half of the small
companies stilluse spreadsheets or manual
processes for preconstruction activities. Medium-
sized organizations use notably more software
solutions, and among those companies, thereisa
preference for commercial products.

The trend towards more construction-specific
software use continues with larger companies
although the balance sharply shifts toward internally
developed solutions. This may be because larger
companies devoted resources to developing their
internal solutionsrelativelylongago and they are
now deeply embedded and hard to displace with
commercial substitutes.

Variations by Region and Trade SMALL C.O.MPANIES MEDIUM C_OMPANIES LARGE/VERY LARGE
$2 Million to $10 Million to COMPANIES
+ 42% of companiesin Australia/New Zealand use <$10 Million <$50 Million $50 Million or More
spreadsheets or manual processes for preconstruction,
versusjust29% in Canada.
- Steel contractors(41%)are mostlikely to useinternally M Spreadsheets or M Internally Developed B Commercially Available
Manual Processes or Modified Software Construction Software

developed software for preconstructionand concrete
companies(41%)dominate for commercial solutions.

Page 37 of thisreport provides more detail on

software usage by trades for the three construction
activities studied.
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CONSTRUCTION TECHNOLOGY TRENDS

Construction Technology Solutions coxminen)
Project Execution

Half of Small Companies Still Rely Most Frequent Method to Manage Project Execution
on Traditional Methods to Manage (Among Respondents Who Selected an Option Shown in the Chart, by Company Size)
Project Execution Activities Dodge Data & Analtics, 2022

As with preconstruction, about half of small
companies continue to use traditional methods for
project execution. Among those using construction-
specific software, commercial solutions are much
more frequent thanin preconstruction.

Medium-sized organizations use far more
construction-specific software than small ones, with
aslight preference for home-grown solutions over
commercial ones.

The trend towards more use of construction-specific
software continues withlarger companies, as well
asapreference forinternally-developed solutions,
though somewhatlessthanin preconstruction.

Variations By Region And Trade

- 83% of UK companies are using construction-specific SMALL COMPANIES MEDIUM COMPANIES LARGE/VERY LARGE
software solutions for project execution versusjust 62% $2 Million to $10 Million to COMPANIES
inthe US. <$10 Million <$50 Million $50 Million or More

- Nearly half(46%)of concrete contractors use commercial
software solutions compared to about one-third foreach ) )
M Spreadsheets or M nternally Developed B Commercially Available
of the othertrades. Manual Processes or Modified Software Construction Software

Page 37 of thisreport provides more detail on
software usage by trades for the three construction
activities studied.
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CONSTRUCTION TECHNOLOGY TRENDS

Construction Technology Solutions coxmven

Construction Analysis

About Three Quarters of Specialty Most Frequent Method to Analyze Construction Performance
Contractors Use a Construction- (Among Respondents Who Selected an Option in the Chart, by Company Size)
Specific Software Solution for Dorige Data & Analtis, 2022

Performance Analysis Activities

Construction-specific software solutions
are far more prevalent for construction
analysis activities than preconstruction or
project execution. Thisis probably a natural
outgrowth of the ability of project execution
solutionsto generate performance data that
canthen be efficiently analyzed by these
programs.

Most companiesrely onacommercial
solution for this activity, especially mid-sized 39% 40%
organizations.

Variations by Region and Trade

- Over80% of UK companiesare using software
solutions for construction analysis versusjust
67% in Canada.

- Software useis generally consistentacross the
trades, although amongthose usingasolution, SMALL COMPANIES MEDIUM COMPANIES LARGE/VERY LARGE

steel contractors are most likely to deploy an $2 Million to $10 Million to COMPANIES
) <310 Million <S50 Million S50 Million or More
internally developed one.

Page 37 of thisreport provides more detail
f b desf he th M Spreadsheets or M Internally Developed B Commercially Available
onsoftware usage by tradesforthe three Manual Processes or Modified Software Construction Software

construction activities studied.
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Construction Technology Solutions coxminen)
Software Use by Trades

Steel Contractors Use Construction- Use of Software for Key Construction Activities (By Trade)
Specific Software for Construction Dorige Data Analtics 2022

Activities Much More Frequently

Than Other Trades

The chartshows the average percentage, by trade,
of companies that primarily use a construction-
specific software solution for each of the three
construction activities shown.

- Steel contractorsoutnumberothertrades for every
activity. Thisalignswith other findingsin thisreport that
show adeeperengagement with technology by steel
contractorsthanby othertrades.

- Constructionanalysis shows the most use acrossthe
tradesandisrelatively consistent(61% to 71%). This
probably reflects the more recent emergence of this
activity, made more valuable by the increasingamount of
datagenerated during construction.

Overall, the significant variations between trades
and across activities reflect the evolving nature
of technology adoption and implementation by
specialty contractors.

- Page 38 of thisreport examines the critical role of
effective field-to-office communicationin optimizing
performance and how atechnology solution might
accelerate improvement_ M Preconstruction M Project Execution M Construction Analysis

- Pages39and 40 of thisreport look more deeply into
driving greater technology adoptionand usage at
specialty contracting companies.

Mechanical Electrical Plumbing Steel Concrete

37 © Dodge Data & Analytics www.construction.com Premier Partner: Procore Technologies Inc. SmartMarket Brief: Top Business|Issues for Specialty Contractors



© Dodge Data & Analytics www.construction.com

CONSTRUCTION TECHNOLOGY TRENDS

Construction Technology Solutions coxmven

Field-to-Office Communications

Most Specialty Contractors Say Field-to-
Office Communication Needs Improvement

The physical distance between specialty contractors’
offices and their jobsites hampers effective information
flow, which can negatively impact project performance as
well as the effectiveness and value of technology solutions.

- One quarter of specialty contractors say that poor reporting
betweenfield and office isa major cause of profit margin erosion.
(See page 10 of thisreport.)

When asked about the current quality of field-to-office
communication at theircompany, only one-in-three rate it
as excellent, with even fewer(23%)in the UK, and just 18% of
small companies.

Technology to Speed And Standardize Communication s
Top Need

Toidentify the top obstacles to better field-to-office
communication, specialty contractors were asked to
identify the most important ones from the list of five shown
inthe chart.

- The nearly equal numbers citing standards, time required and
technology suggest that leveraging technology to implement

standardsand speed up the process will be the most effective path

toimprovement.

- Fortunately, fewer companiesreportanadversarial relationship
betweenfieldand office or say better communicationisnota
company priority, clearingthe way for atechnology solution to
make a significant positive impact.

Top Issues With the Quality of Communication Between the

Field and the Office

Dodge Data & Analytics, 2022

Lack of Standard
Methods of
Communication

Takes Too Much
Time in the Field

Lack of Technology
or Mobile Tools

to Streamline
Communication

Adversarial
Relationship

Not a Company
Priority

Premier Partner: Procore TechnologiesInc.
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Driving Greater Adoption of Construction Technology

Persistence of Manual Methods for Documentation and Communication

Leaders Need to Help Their Percentages Still Using Mostly Manual Methods for Key Activities

Companies Overcome Reliance
on Traditional Processes

Aconsistent finding in thisresearchis the
continuing use of traditional methods to
conduct key activities. Company leaders
need toidentify where thisis happening
in their organization and develop plans to
implement more efficient solutions.

The chart shows the percentages of
specialty contractors that still conduct
each of 15 activities with mostly manual
methods for communicationand
documentation.

- Inspite of the workforce shortage, about
one third stilluse manual methods for labor
schedulingand planning as well as safety
reporting. Thisareais particularly suited to

improvement with purpose-built technologies.

- Critical site-related activities such as
equipment and materialmanagementare
also handled manually by about one-in-three
companies.

The following page examines the top
organizational obstacles to technology
adoptionand usage, providingaguideline
for what areas need to be addressedin
order toadvance.

39 © Dodge Data & Analytics www.construction.com

Dodge Data & Analytics, 2022

Labor Scheduling

Daily Logs and Progress Tracking
Labor Planning and Forecasting
Safety Reporting

Equipment Tracking

Materials Management

Cost Management

Inspections

Budgeting and Forecasting
Production Tracking

Tools Tracking

Estimating

Timekeeping

Change Orders

RFI's

Premier Partner: Procore Technologies Inc.

22%

18%
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Driving Greater Adoption of Construction Technology «coxmuen)

Organizational Challenges

Internal Resistance And Lack Of Time/
Skills Are Greatest Challenges

The chart shows the percentage citing each of seven
obstacles they face to advancing technology adoption
and usage at their company.

- Persistent labor shortages(see Workforce Trends section of
thisreport)likely tie to the resistance from field staff and the
concernabouttrainingtime.

- That factor may also drive the lack of time available to
evaluate technology optionsand could also relate to the skills
gapinimplementingand managing technology.

- Only 20% or fewer cite alack of management support, abelief
that current methods are better or significant difficulty using
technology.

Success Breeds Success
Best practices for technology implementation include:

- ldentifying needs before evaluating options.

- Aphasedroll-out plan that allows forincremental course
corrections.

- Astructured process for engaging key stakeholdersinall
processes.

- Metricstodetermine successagainst the identified needs.

- Celebrating successes, acknowledging shortfallsand
openly communicatingabout progress towards mutually
understood goals.

Top Organizational Challenges to Adopting and Implementing
Construction Technology at Specialty Contracting Companies

Dodge Data & Analytics, 2022

Too Much
Training Required

Resistance From
Field Staff

Lack of Time to
Evaluate Technology
Options

Lack of Internal Capability
to Implement/Manage
Technology

Lack of Senior
Management Support

Believe Current
Methods Are Better

Technology Is Too
Difficult to Use

Premier Partner: Procore TechnologiesInc.
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Procore Perspective

Thankyou to the many individuals that took time to provide us with a
deeperunderstanding of the challenges specialty contractors face.
Overour 20 year history we have seen the industry change inincredible
ways, and this report has clearly shown us that there is stillmuch to be
done to provide specialty contractors with the tools they need to face
the challenges and do their best work.

As aleader of our specialty contractor division, | partner very closely
with our customersand know how hard they work to ensure their
teams are productive, performat high levels, and have profitable
projects. | have seenthe struggles project teams and leaders have
with gaining visibility into theirindividual projects and across the
company, and have witnessed firsthand the positive impact that
construction technology has had on their business. Ourindustry has
beenundergoingadigital transformation and this research has proven
that the journeyisnot overyet.

Two of the stats that stood out to me were, “39% of specialty
contractorsreport that they are still primarily using spreadsheets,
whiteboards, [and] paper-based processes”and”33% of their current
staff are likely toretire in the next five years”. The labor shortage is the
biggest challenge that specialty contractors are facing and the most
important problem that lam dedicated to helping to solve. With so
much of the workforce leaving, being more efficient and productive
will be crucial which is why earlier this year, we launched a new
category of solutions called Workforce Management. Our goal

isto provide specialty contractors with access to software that
providesreal-time insights that improve schedule predictability, field
productivity, and profits so you can do more tomorrow with the same
resources you have today.

Premier Partner: Procore Technologies Inc.

As our CEO Tooey Courtemanche mentioned in the introduction, our
vision at Procoreistoimprove the lives of everyone in construction.
In addition to developing world class construction technology, we
strive to provide resources such as thisreport. We are focused

on helping contractors gaininsight, prepared to solve real world
problems, grow their business, and create healthy working
environments for their teams.

We are grateful that Dodge Dataand Analytics partnered with us on
thisincredible research and we hope allwho read it willlearnand grow
fromitsinsights. lamlooking forward to diving deeperinto the data
andidentifying ways we can better serve the specialty contractor
community.

Will Lehrmann
Head of Product for Specialty Contractors
Procore Technologies
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Contacts & Resources

DODGE Editorial Team

Stephen A. Jones leads Dodge Construction
Network’s Industry Insights Research divisionand
isthe primary author of thisreport. Heisactivein
numerous industry organizationsand frequently
speaks atindustry eventsaround the world. Before
Dodge, Joneswas avice president with Primavera
Systems(now part of Oracle). Prior to that, he was

Additional Resources

PROCORE

About Procore TechnologiesInc.:

Procore helps firms drastically increase project efficiency

principaland a Board of Directors member with Stephen A. Jones . ] g )
Burt Hill, amajor A/E firm(now Stantec). He holds a Senior Director and accoyntgblllty by streamllnlngand m'ob|I|Z|n.g project
BAfrom Johns Hopkins and an MBA from Wharton. Industry Insights communications and documentation. Thisreal time data

. . and accessibility minimizes costly risks and delays—
steve.jones@construction.com . . ;

ultimately boosting profits.
Donna Laquidara-Carr currently provides
editorial direction, analysisand content to Dodge’s
SmartMarket Reports. Prior to this position, she
worked for nearly 20 years with Dodge’s
editorial team, where she gained detailed insight
into the constructionindustry. She holdsa
Ph.D. from Tulane University,an MAfrom Boston
UniversityandaBA from Middlebury College.
donna.laquidara@construction.com.

Using our award-winning suite of project management
tools, overamillion registered Procore usersacross the
globe manage all types of construction projectsincluding
industrial plants, office buildings, apartment complexes,
university facilities, retail centers, and more.

Request a Demo

Donna Laquidara-Carr
Ph.D., LEED AP
Research Director
Industry Insights

D m Dodge Data & Analytics: Main Website: www.construction.com Dodge Construction Central: www.construction.com/products

Dodge Market & Competitive Intelligence: www.construction.com/products/construction-market-data Sweets: www.construction.com/products/sweets
Construction SmartMarket Reports: www.construction.com/toolkit/reports

Network
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