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Introduction

ABOUT THIS
SMARTMARKET BRIEF

ThisSmartMarket Briefisthefirstinaseries
of reportsthattakeadeepdive fromthe
perspective of one of the key stakeholderson
aconstruction project—owners, architects,
engineers, general contractorsand specialty
trade contractors—onthe topic of connected
constructionandthe use of digital workflows.

Thisinauguralreportisfromthe perspective of the
owner.Inanindustryasfragmented asdesignand
construction, itishardtodrive meaningful change,
butownersareinaunique positiontoinfluence the
rest of the project team members. Whether they
dosothroughmandatesandrequirementsontheir
projectsortheydosobybuildingrelationshipsin
theindustry with organizations that can participate
inthe goal of allowing datato flow betteracross

all project team members, they can encourage
wideruse of digital toolsintheindustry.

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

Thefindings of this study clearly demonstrate
that the owner organizations benefit greatly
fromthe additionalinsights provided by

using bothinternaland multicompany digital
workflows. They can manage their projects
better due totheimproved flow of information.

Dodge wishesto thank Trimble Construction
forsponsoringthisresearch.
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Connected Construction: The Owners' Perspective

A MESSAGE FROM TRIMBLE

Trimble and Dodge conducted this landmark study to
help understand the impact of digital transformation
inthe constructionindustry by understanding the
dynamicsbetween project stakeholdersincluding
owners, designers, contractors and suppliers. The goal
was toidentify what problems exist in digital workflows
within their own organizations as well as challenges
between other organizations that need to come together
asateam.

Amongthe ownerssurveyed, digital transformation
iswellunderway. Most ownersare advancedinthe
adoption of digital workflows internally, but also identify
aneedforgrowthinworking with external stakeholder
organizationsincluding contractors, designersand other
suppliers. Asinfrastructure investment flowsinto the
constructionindustry andlaborand material shortages
persist, further digital transformation will provide much
needed transparencyandriskreductionforall.

Asyoureview these findings, thinkabout how your
organization-beingeitheran owneryourself oran
organization that supportsthe owner’s success-can
help to solve the challenges that are explicitly laid out
beforeus.

GregBlackman
Vice President & General Manager
Trimble Project and Program Management Division

SmartMarket Brief: Connected Construction: The Owners’Perspective



CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

Key Findings

INTRODUCTION

ontheir projects.

Owners can play a pivotal role in the design and construction industry to encourage better digital connection between players. The findings in this
study demonstrate that they are poised to lead the industry in the adoption and use of digital workflows due to the key advantages they experience

OWNERS ARE HIGHLY ENGAGED WITH DIGITAL

WORKFLOWS

Ownersinthe study have embraced

the use of digital workflows and
are more frequently engaged with
technology for conducting them
than other types of organizations.
Infact, over half have already
created integrations between
various software products or
evenuseasingle, connected
construction management
solution.

Currently, they use internal digital
workflows more frequently than
multicompany ones:

- Nearly two thirds(60%)exchange

half or more of their project data with
internalworkflows, but only 28% do
the same with external companies.

- More owners(62%)believe that their
organizationis highly successful at
creatinginternal digital workflows
than external ones(41%).

- 62% of owners are satisfied with
the connection they have fostered
betweeninternal departmentsat their
organization, but fewer than half are
with their external connections.

Their success withinternal digital
workflows may provide a strong
foundation for expanded use of
external ones.

OWNERS CAN HELP DRIVE THE USE OF DIGITAL
WORKFLOWS IN THE INDUSTRY

The study demonstrates that
ownersare already helping to
drive the use of digital workflows
inthe industry, since most have

frequent contractual requirements

that contractors use digital
documentation and practices
ontheir projects. However, their
influence also extends beyond
contractual requirements:

- Theiruse of digital workflows to
exchangeinformation with members
of their project teamsencourages
those team memberstobecome
more proficient withthem. Large
owners(those withannual capital

lead intheir digital engagement with
the project team, with two thirds or
more using digital workflows with key
projectteam members.

- However, 59% of owners using

multicompany workflows currently
have frequent connectivity
breakdowns with team members.
Since owners’top factor for
increasing their satisfaction with
theirconnectednessisimproving
their decision-making processes,
delivering data effectively to owners
willbe acompetitive advantage for
companies, which willencourage
wider use of digital workflows across
theindustry.

project values of $100 million or more)

Percent of owner organizations that have frequent
contractual requirements that contractors use digital
documentation and practices

Highly Engaged With Technology for
Conducting Digital Workflows:

54%) 42% 69%

Owners Designers &

Contractors
SmartMarket Brief: Connected Construction: The Owners’Perspective 2
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Key Findings coxmmuen

BENEFITS LIKELY TO DRIVE WIDER USE OF DIGITAL
WORKFLOWS AMONG OWNERS

Owners who use digital workflows
currently report several benefits,
butthe top twoare increased
efficiency of internal processes
and better-informed decision-
making. They also frequently report
improved project outcomes such as
higher quality and faster delivery.

processesasthe top benefit that
would encourage themtouse them,
and small/midsize owners cite better-
informed decision-making as their top
influence.

- Inaddition, the largest share of all
of these owners select more timely
projectdeliveryasthe top project
outcome that would encourage them

Wider knowledge of these benefits -
tomore use digital workflows.

canhelpdriveincreased use of
these workflows among owners
who rarely/neveruse them
currently.

The alignment between what users
report astop benefitsand the top
benefits most desired by nonusers
should help drive wider use of these
workflowsin the future.

- Large ownersinthis category cite
theincreased efficiency of internal

Top Benefits and Project Outcomes Owners Experience From

DIGITAL WORKFLOWS PROVIDE INSIGHT INTO THE
IMPACT OF SPECIFIC PROCESSES ON PROJECTS

One of the challenges that all
project team members, including
owners, face ontheir projectsis
the ability tounderstand the root
causes of issues that arise during
the project. Beingable to trace
those causesback toissuesrelated
to specific processesallows for
continuousimprovementin the
future.

Ownerswho donotuse

digital workflows for the six
preconstruction processesand the
eight construction/closeout ones
studied have far lessinsightinto
how those processes contribute to

errorsand delays on projects than
doownerswho are using them. This
gapincludes processesassociated
with high-impactissuesthat occur
frequently on projects, such as
projectintake/request, estimates,
bid/procurementand RFls.

Delivering this data effectively
toowners will be a competitive
advantage for other companies,
encouraging wider use of digital
workflows across the industry.

Average Percentage of Owners Who Say They Cannot Trace

Digital Workflows

Root Causes of Delays/Errors Back to Project Processes

. . Preconstruction Construction/
Benefits Project Outcomes
Processes Closeout Processes
Increased Efficiency of . . Those Not Using o o
Internal Processes Higher Quality Digital Workflows 36% 50%
Increased Efficiency of . Those Who Use o o
Internal Processes Faster Delivery Digital Workflows 7% 8%

Premier Partner: Trimble

SmartMarket Brief: Connected Construction: The Owners’Perspective



Use of Digital Workflows

ENGAGEMENT WITH TECHNOLOGY FOR Level of Engagement With Technology for Conducting
CONDUCTING DIGITAL WORKFLOWS Digital Workflows

Inordertobetterunderstand the degree to which ownersare
poised to benefit from technology to make their construction
workflows more productive, the ownersin the study were
askedto place themselvesalongaspectrum of technology
use, fromnot engagingintechnology atalltothe use of a o

. . : 22%
single, connected construction management solution. The
detailed findings are shownin the chart at upperright. The

32%

31%

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

o,
chartatlowerright compares ownersreportingahigh/very 14%
high level of engagement with the responses from designers
(architects and engineers)and contractors(prime and o
specialty trade contractors). 1%
° . Very High: Use a High: Use a mix of Medium: Use a mix Low: Use a few None: Only use
- Most Owners(85A’)bel'evetheyhave atleastamoderate level single, connected separate software of disconnected disconnected manual processes
of engagement with technology, with nearly one quarter(22%) construction solutions from a software solutions software solutions (e.g., spreadsheets,
. h h inal d . management variety of vendors from a variety from a variety email, paper)and
reporting that they use asingle, connected construction solution for most but have created of vendors for of vendors but back-office software
management solution for most procesges,This can significantly help processes integrations that accounting, otherwise use that requires data
- h ductivity of thei £ digital Kl help them work operations, field, mostly manual entry between
owners maximize the productivity o eiruse ot digital worktiows. together PM, HR, etc. processes and back-  departments and
- Far more owners(54%)than designers or contractors(42%)report office software workflows
that they are experiencing this high level of engagement. Since
ownersare mc?re Iike'lyt.o require designersand contractorstobe High/Very High Engagement With Technology for
ableto V\{ork with t.helr d-|g|t'al s.yst.ems than tC.J afdapt tothoseof the Conducting Digital Workflows
companies they hire, thisfindingis not surprising.
By Company Type
VARIATION BY TYPE OF OWNER
. . s . o
More owners engaged in vertical building projects (57 %) Owners 549%

than those engaged in horizontal projects(49%) report a
high/very high degree of engagement with technologies

that support digital workflows. This finding is consistent Designers _ 42%

with other studies conducted by Dodge Data & Analytics
that reveal that civil construction lags behind vertical build- Contract _ 42%
ing inthe USin the pursuit of digital transformation. ontractors °

© Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’'Perspective ‘I'
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Use of Digital Workflows conrmuen

NUMBER OF SOFTWARE SOLUTIONS USED
TO CONDUCT DIGITAL WORKFLOWS

The number of software solutions used for construction processes can
directly impact the degree to which they canimprove productivity for
owners. Those who report using more than one software solution for
digital workflows(those who select low, moderate or high on page 2) were
asked how many software solutions they use for this activity. The chart at
upperright shows the responses of allownersin the survey, as well as the
contrast betweenlarge/very large owners and small/midsize ones.

- Generally most owners using more than one type of software tend to use five or
less.

- However, thereisasharp contrastinthe responses between small/midsize
ownersandlarge/verylarge ones.

- Small/midsize owners are more likely to use five or fewer solutions.

- Many large/verylarge owners(37%), on the other hand, use six or more
solutions. Thismay be due to lessinternal alignment between groups within
larger organizations, the need to work with awider variety of software used by
other projectteam membersor the desire to manage complex projects with
numerous specialized tools. This finding does suggest that small owners may
have anadvantage overlargeronesinbeingable to avoid multiple integrations
between point solutions on their projects.

CHANGE IN NUMBER OF SOFTWARE PRODUCTS IN USE

Owners were also asked to what degree they have seenachange
since 2019inthe number of software products they use. As the
chartatlowerright shows, far more owners have experienced an
increase thanadecreaseinthe number of solutions they deploy.
Thisis especially true among small/midsize owners, which may
suggest that they will soon confront the challenges faced by larger
ownerswhentryingtointegrate between multiple solutions.

Premier Partner: Trimble

Number of Software Solutions Used to Conduct
Digital Workflows

According to Owners Using More Than One Software Solution for Digital Workflows

Total W[0MA 62% 22% 6%
Small/ 3 o s o
Midsize A 70% 16% pAA
Large/
Very WA 53% 28% 9%
Large
®NotSure ®5orless m6to10 ®™More Than10

Change Since 2019 in Number of Software Systems
Used for Digital Workflows

According to Owners Using More Than One Software Solution for Digital Workflows

Total 39% 46% 15%
Small/
Midsize 51% 38% 1%
Large/
Very 29% 52% 19%
Large
®|ncreased ®Stayed Aboutthe Same ™ Decreased

Small/Midsize: Annual Capital Project Value Under $100 Million
Large/Very Large: Annual Capital Project Value of $S100 Million or More

SmartMarket Brief: Connected Construction: The Owners’Perspective



Use of Digital Workflows conrmuen

DIGITAL DOCUMENTATION REQUIREMENTS Frequency With Which Owners Contractually Specify That
FREQUENCY OF REQUIREMENTS Contractors Use Digital Documentation and Practices
Inaddition to their own use of digital workflows, owners According to Owners Using Digital Workflows

have ahigh degree of influence on the use of digital
workflows in the design and construction industry. One way
inwhich theyinfluence the industry particularly is through
the requirements they have on their projects. In this study,
owners were asked about how frequently they require
contractorsto use digital documentation and practices. The
findings are shown in the chart at upperright.

® Very Frequently
® Frequently
= Somewhat Frequently

® Rarely
- Overtwo thirds(69%)report that they do so frequently/very

frequently, which demonstrates the value they find in the use of
digital documentation.

- 80% of large/verylarge owners have thisrequirement, compared
withjust57% of smallones.

= Never

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

Reasons Owners Do Not Contractually Specify That Contractors

REASONS THAT OWNERS DON'T REQUIRE CONTRACTORS Use Digital Documentation and Practices More Frequently
TOUSEDIGITAL DOCUMENTATION AND PRACTICES According to Owners Who Rarely/Never Require Contractors to Use Digital Documentation or
Owners whorarely or never have requirements about digital Practices

documentationand practices were asked why they don't.

Theirtopresponsesare showninthe chartatlowerleft. Not a High Enough Priority _ 47%
No single reason dominates, and one third or more identify Financial Burden/Cost _ 40%

eachof the top five, suggesting that these owners face

multiple challenges implementing requirements for digital Lack of Internal Training Time _ 40%
doucgmentahon and practices, and therefore are unlikely to Lack of Cohesive _ 33
dosointhe nearfuture. Software to Track °
Concern About Reducing the o,
Number of Qualified Bidders _ 23 A’
Significant Resources Required
9 q I 3%

to Develop/Procure

© Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’'Perspective 6
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Use of Digital Workflows conrmuen

USE OF INTERNAL AND
MULTICOMPANY DIGITAL
WORKFLOWS

OVERALL USE OF INTERNAL AND
MULTICOMPANY DIGITAL WORKFLOWS

Owners were asked how frequently they use digital
workflows to share information with two groups:

- Internal workflows with other functions within their
organizations.

- Multicompany workflows with outside companies that
are part of the project team.

As the findings shownin the chart at upperright
reveal, owners more commonly use internal digital
workflows than multicompany ones, with 60% of
owners usinginternal digital workflows for sharing
half or more of their project data, but only 28%
sharing project data at that rate externally through
digital workflows.

USE OF INTERNAL DIGITAL WORKFLOWS
Those usinginternal digital workflows were asked
which departments they conduct them with.

- Project managementis most commonly connected
amonglarge and smaller owners alike.

- Large ownersare significantly more likely to be
connected through digital workflows to their finance/
accountingand procurement departmentsthanare
smaller organizations.

7 © Dodge Data & Analytics www.construction.com

Use of Digital Workflows to Exchange Data Internally Versus
Externally With the Project Team

Int | Digital %) 9 9 9
" Workfiows e 31% 8% S5%
Multicompany Digital 20% 52% 16% 12%

Workflows

® | ess Than50%
of Project Data

= 50% to 74% of
Project Data

® 75% or More of
Project Data

® Don't Use Digital
Workflows

Share Who Frequently Use Digital Workflows to Exchange
Information With Other Functions at Their Organization

By Size of Organization

85%

79%
76% 73%
58% o . 60%
o ° 54% 9
52% 53450% .
55% 40% 40% .
27% 3%
19% 5
=

Project Finance/ Procurement Administra- Information Facility Field Internal Corporate
Management Accounting tive/Payroll/  Technology Operations & Teams Real Estate
Human Maintenance
Resources

Executive
Management Audit

® | arge/Very Large = Small/Midsze

Small/Midsize: Annual Capital Project Value Under $100 Million
Large/Very Large: Annual Capital Project Value of $100 Million or More

Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners'Perspective



Use of Digital Workflows coxmmuen)

USE OF INTERNAL DIGITAL WORKFLOWS (CONTINUED) Share Who Frequently Use Digital Workflows to Exchange
Theremaining findings show a generally consistent pattern Information With External Companies on the Project Team
of slightly higher usage by large, rather than by smaller
organizations.

According to Those Using Multicompany Workflows

87%

Analysis of the findings by project type shows that owners 79%

doing horizontal construction are more frequently .

connectedto their IT departments(71%)than are those 63% 60% 86%

doingvertical construction(51%). 49% 53%

USE OF MULTICOMPANY DIGITAL WORKFLOWS 30% 8% 30% . 33%

Asthe chartatupperrightreveals, large owners far more - “ o T

frequently conduct multiparty digital worflows than do AL
H H GCs/ Consulting Architects Specialty Building Product/ Permitting None of the

smallerorganlzatlons. Construction Engineers Trade Equipment Authorities Above

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

. . . . . Managers Contractors Manufacturers
The biggest differencesarereportedin sharing data with

the major project team members(GCs/CMs, consulting ® Large/Very Large = Small/Midsize
engineers, architects and specialty trade contractors). This
finding reinforces that large owners are significantly more
advancedinthe use of multicompany digital workflows.

Small/Midsize: Annual Capital Project Value Under $100 Million
Large/Very Large: Annual Capital Project Value of $100 Million or More

Not surprisingly, those doing vertical construction more Users of Digital Workflows Who Believe That Their Organization
frequently use digital workflows with architects than those Is Highly Successful in Transforming Traditional Processes Into
doing horizontal work. It is notable, though, that thisis Digital Workflows
the only significant difference in the use of multicompany
workflows related to project type. 62%
TRANSFORMING TRADITIONAL WORKFLOWS
Asthe chart atlower right shows, far more owners believe 1%
that they have successfully transformed their internal
workflows to be digital than their external ones. Thismayin
partbe due to the ability to coordinate better internally than
externally.
Internal Workflows External Workflows

© Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’Perspective 8



Connectedness With Stakeholders

SATISFACTION AT THE LEVEL Satisfaction With the Level of Connectedness With Stakeholders
OF CONNECTION BETWEEN According to Owners Using Internal and/or External Digital Workflows

STAKEHOLDERS

Owners who use digital workflows to share

information internally and externally(see page 5) = Very

were asked about their satisfaction with the level Satisfied

of connectednessineach case. The findingsare

showninthe chart atright. = Somewhat

Satisfied
- Aligning with the findings on frequency, owners
are generally more satisfied with their internal = Neither
connectedness(62%)than external(45%). Sgtlsﬂ.ed.nor
issatisfied

- Encouragingly, lessthan one quarterreportbeing

dissatisfied with either type of digital connectedness. ® Somewhat

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

- Analyzing by size, large/verylarge organizations Dissatisfied

more frequently report being very satisfied with the

connection betweeninternal departments(35%)than mVery
Dissatisfied

do smallerones(17%).
- Thereisnodifference, though, inthe satisfactionlevels
of those doing vertical versus horizontal projects.

These findings, combined with the more frequent
connectionsand more successful transition of
traditional workflows internally than externally,
suggest thatinternal connectednessis becoming
well established and owner organizations now
need to work with their project teams to improve
multiparty connectedness.

2%

Between Internal Departments Between External Stakeholders

9 © Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’'Perspective



Connectedness With Stakeholders conmmuen

BREAKDOWNS IN CONNECTIVITY Experience Frequent Connectivity Breakdowns With
BETWEEN COMPANIES External Stakeholders
Owners who have digital workflows connecting them According to Owners With Digital Workflows for Sharing Information With External Stakeholders

to external companies were asked to select the
type of company with which they most frequently

w

>

=

o

w

o

(7]

o

w

o

)

o

w

W .

z experience breakdowns in communication. The Most Frequent Connectivity
w . . . .

= findingsare showninthe chart at upper right and Breakdowns

Z describedinthetext below. G6C/Construction 519
5 Manager °
E - Asthe pie chartreveals, over half of ownersreport that m Have Connectivity Specialty Trade

£ theyexperience connectivity breakdowns with external Breakdowns With Contractor

3 .. External Stakeholders

o stakeholders, so thisisacommon challenge. Consulting Engineer

5 - Thepercentagesshowninthebarchartatrightarethe m No Connectivity Building Product/

£ typesof organizations with whomthe 59% most frequently Breakdowns Equipment

3 Manufacturer

o

experience breakdowns.

- Contractorsare by farthe most frequent withwhom
breakdownsin communication occur.

- GCs/CMs are also the company type that the most
ownersselectas havingthe most negative impact when
breakdownsin communicationdo occur. Thissuggests
that these breakdowns are the mostimportant to
address when evaluating where to focusimprovement
efforts.

- Encouragingly, fewerregard breakdownswith trade
contractorstobe amajor cause of issues during
construction.

- Breakdowns are least commonly reported between owners
and architectsand permittingauthorities. Only anegligible
percentage alsoreportthat these typesof breakdowns
have a highly negative impact.

Architect

Permitting Authority

© Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’'Perspective 10
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Connectedness With Stakeholders conmuen

TOP WAYS TO IMPROVE
CONNECTEDNESS WITH
STAKEHOLDERS

Ownerswhoreported that they were dissatisfied
with their connections to internal or external
stakeholders were asked to select the top three
ways to improve that satisfactionlevel from the
list of sixoptionsin the chartatright. Only 6%

do notbelieve any of these would improve their
satisfaction.

- Noindividual option was selected by over 50% of the
owners, which suggeststhat all of these can help
improve connectedness.

- Amongthese, the most frequently selected option
is theneedtoincrease theirability toanalyze datato
support better decision-making. Thisis closely aligned
with more training on using digital workflow tools.

- Alarge sharealsofind that they need betteraccessto
timely, relevant data, which may originate in their own
organization or fromthe others withwhomtheyare
establishing digital workflows.

- Thereisalsoageneral callformoreinternal
departmentsto use workflow tools, and more senior
management supportand investment, two concepts
that may also be linked together.

- Analyzing by project type, more than twice the share
of those doing horizontal construction(58%)believe
that more internal departments using digital workflow
toolswouldimprove their satisfaction than those doing
vertical construction(24%).

11 © Dodge Data & Analytics www.construction.com

Top Ways to Improve Satisfaction With Their Connectedness to
Other Stakeholders

Selected in Top Three

Increased Ability to Analyze
Decision-Making
Relevant Data 37 A’
Digital Workflow Tools 37 /°
More Internal Departments o,
for Using Digital Workflow Tools °
Digital Workflow Tools 33 /°

Premier Partner: Trimble

SmartMarket Brief: Connected Construction: The Owners'Perspective



CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

Digital Workflows for Specific Activities

INTRODUCTION

This section looks at the use of digital workflows for six
preconstruction activities and eight that occur during
construction, allshownin the charts atright.

Thefindingsin this sectionaddress the following about
these 14 processes:

- Root Causes of Problems: The ability of owners toidentify root
causesof errorsand/or delaysassociated with these processes.

- Severity of Problems: The degree of negative impact that these
errors/delays tend to have on projects.

- Use of Digital Workflows: The frequency with which digital
workflows are used for each process.

ABILITY TOLINK ROOT CAUSES OF ERRORS

AND DELAYS TO SPECIFIC PROCESSES

Focusingjust onthe owners who say that they can never
trace theroot causes of project problems back to issues
with conducting each of these processes, the two charts
atright show what percentages of that group do and do not
use digital workflows for those processes.

This analysis reveals one of the most striking findingsin
this section, making it clear that those who use digital
workflows have amuch better understanding of the
causes of the challenges they face, thereby providing them
with amuch better foundation to avoid similarissues on
future projects.

© Dodge Data & Analytics www.construction.com

Preconstruction: Those Who Report That They Never Trace
Root Causes Back to Issues With Conducting These Processes

According to Those Who Do and Do Not Use Digital Workflows for Each Process

50%

47%
38%
33%
26% 24%
13%
7% 5% 7% 9%
° 3%

Submittals Permitting Estimates Design Project Intake/ Bid/
Review Request Procurement

® Do Not Use Digital Workflows for This Process ® Use Digital Workflows for This Process

Construction: Those Who Report That They Never Trace Root
Causes Back to Issues With Conducting These Processes

According to Those Who Do and Do Not Use Digital Workflows for Each Process

62%
57% o
56% 599, s0%
43% %
42% 399,
. 13% 9 .

Commitment  Construction RFls Field Budget Project Project Details Potential
Invoices/ Payment Inspection/ Approval/ Closeout Update Change
Approvals Application Daily Reports Change Order

® Do Not Use Digital Workflows for This Process = Use Digital Workflows for This Process

Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’'Perspective 12



Use of Digital Workflows for Specific Activities cowmuen

ordelays on projects. . . Project Intake/Request 38
- The severity of theissuesassociated with

each(asked only of those who cantrace the
root causes of those issues backtothese
processes).

Design Review

Y ISSUES ASSOCIATED WITH Frequency and Impact of Issues Associated With Specific Preconstruction
g SPECIFIC PRECONSTRUCTION Processes

© PROCESSES

©  Thetableatright shows six

g preconstruction activitiesin their order ) Impact Index:

o ofoccurenceon projects. Owners were _ F':equencl_’ !ndex- Degree of Negative Impact
F askedtwo questions about each of them: Activities |dentified as Root

= of Errors/Delays Caused
S Causes for Errors/Delays

S - Thefrequencywithwhichissuesthatarise by Processes

E withthemare theroot causesforerrorsand/

Estimates

Theresponsesforeach were then
converted toa100-pointindexfor
comparison.

Bid/Procurement

Permitting

- Designreview is most frequently identified
astherootcauseforerrors/delays. Itisalso Submittals
most frequently associated with serious
negative impactswhenissuesarise.

- The frequency with which the remaining
activitiesunderlie errors/delays on projectsis
inafive-pointrange(37-42).

- Similarly, all activitiesareinanarrow and
notable highrange for the severity of their
negative impacts(65-75).

13 © Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners’Perspective
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Use of Digital Workflows for Specific Activities coxmuen

FREQUENCY OF USING
DIGITAL WORKFLOWS
FORPRECONSTRUCTION
ACTIVITIES

Owners were asked how frequently
they use digital workflows for each
preconstruction activity studied.

Encouragingly, most ownersreport
using digital workflows at least some
of the time foreach process, with
three quarters or more reporting
they do so for submittals, bid/
procurement, designreview, project
intake/request and estimates.

Submittals are the most widely

used overall, with bid/procurement
most often used frequently/very
frequently. Ownersleast frequently
use digital workflows for permitting.

The only significant difference by size
of company is that large companies
more frequently use digital workflows
for projectintake/request than do
smaller ones.

© Dodge Data & Analytics www.construction.com

Share of Owners Using Digital Workflows for These Activities

sorsvs: 7S 2
sarocsener [ TS 5.
4%

35% 79%

Estimates

44%

Permitting 42% 27% 69%

B Use Somewhat Frequently/Infrequently = Use Frequently/Very Frequently

Premier Partner: Trimble
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Use of Digital Workflows for Specific Activities wonrmuen

arise with them are theroot causesfor
errorsand/or delayson projects. RFls 39
- The severity of theissues associated
with each(asked only of those who can Field Inspection/Daily Reports
tracetheroot causesofthoseissues
backtothese processes).

Y ISSUES ASSOCIATED WITH Frequency and Impact of Issues Associated With Specific Construction and
¢ SPECIFIC CONSTRUCTION Closeout Activities

= ANDCLOSEOUT ACTIVITIES

» Ownerswere asked the same two

£ questionsabout the activities related . Impact Index:

S toconstructionand closeout shown Frequency Index: i
oo ‘ o e Degree of Negative

= inthetableatrightasthey were Activities Identified as Root | tof E /Del

Z aboutthe preconstructionactivities: Causes for Errors/Delays mpact of errors/velays
5 Caused by Processes
E - The frequency with whichissues that

Project Details Updates

Asonpage11,al1-100index was created
reflecting theirresponses for each. Potential Change Order

- The activity most frequently associated
withroot causesforerrorsordelaysis
budgetapproval/change, anditisalso
one of the ones with the biggest negative
impact.

- Fortunately, although RFIshave avery
highimpactrating, they have arelatively
low one for frequency.

- And conversely, potential change order
and project closeout bothare frequent,
but haverelatively low negative impact.

Budget Approval/Change

Commitment Invoices/
Approvals

Construction Payment
Application

Project Closeout
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Use of Digital Workflows for Specific Activities covrmuen

FREQUENCY OF USING
DIGITAL WORKFLOWS
FORCONSTRUCTION AND
CLOSEOUT ACTIVITIES

80% or more of ownersreport using
digital workflows for each of the eight
construction and closeout activities
showninthe chartatright.

- The top activity for use of digital workflows
iscommitmentinvoices/approvals. These
help ownersto pay contractorsinamore
timely fashion. They are widely used by
large owners, 71% of whomreport they
employ them frequently/very frequently.

- Otherdigitalworkflows thatare used
frequently/very frequently by significantly
more large companies than small ones
include digital workflows for potential
change orders(60%)and project closeout
(55%).

- Use of digital workflows for field
inspection/daily reportsappears to still
be anemerging capability forowners
since the share usingthem frequently/
very frequently ismuch smaller than the
share usingthem somewhat frequently or
infrequently.

© Dodge Data & Analytics www.construction.com

Share of Owners Using Digital Workflows for These Activities

Commitment Invoices/

fissiond 31% 58% 89%
Potetisl ChangeOrcer 38% 50% 88%
Puaget oprora) 1% 47% 88%
Prjec loseas 44% 43% 87%

ConStrUCtioAr;Diﬁz?tie:; 37% 50% 87%
RFls 42% 43% 86%

Project Details Update 41% 83%

42%

Field Inspection/
Daily Reports

46% 34% 80%

= Use Somewhat Frequently/
Infrequently

= Use Frequently/Very Frequently

Premier Partner: Trimble
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Use of Digital Workflows for Specific Activities conmuen

FREQUENCY AND IMPACT
OF ALL ACTIVITIES

Inorderto betterunderstand the top activities that
owners believe create issues with errors and delays on
their projects, all the activitiesincludedin the survey are
showninthe chartinterms of their frequency and impact
indexratings.

Understanding thisratio can help owners prioritize
which activities to focus onto helpreduce the impact of
errorsand delays that occur on their projects.

The chartreveals afew basic patterns:

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

- Activities with the highestimpact and frequency levels:
Most are preconstruction activities(design review,
bid/procurement, estimates)plus budget approval/change
during construction.

- Activities with the lowestimpact and frequency levels:
Allare construction/closeout activities, including field
inspection/daily reports, commitmentinvoices/approvals
and construction paymentapplication.

- Activities that occur frequently but have alower impact:
Theseinclude a mix of preconstruction and construction/
closeout activities, including submittals, project details
update and project closeout.

- Activities that occurless frequently but have avery
highimpact: These are also a mix of preconstructionand
construction/closeout activities, including project intake/
request, RFlsand permitting.

17 © Dodge Data & Analytics www.construction.com

Frequency and Impact of Issues Arising From
Preconstruction and Construction/Closeout Activities
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Preconstruction

Impact Index (1-100)

Construction/Closeout

© Project Intake/Request O RFis

© Design Review
© Estimates

O Bid/Procurement
© Permitting

O Submittals
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@ Field Inspection/Daily Reports

© Project Details Update

@ Potential Change Order

© Budget Approval/Change

O Commitment Invoices/Approvals
@ Construction Payment Application
@ Project Closeout
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Use of Digital Workflows for Specific Activities covrmuen

PLANNED INVESTMENTS Plan to Invest in Digital Workflows

IN DIGITAL WORKFLOWS According to Owners With High and Low Levels of Use of These Workflows
Owners were asked two questions about

investments in the preconstruction 78%
and construction/closeout workflows

discussed on pages 11and 13. 62%

- Thefirst presented them withalist of
activitiesforwhich theyrarely/neveruse
digital workflows currently and asked them
toselectuptothreethataretop priorities
forinvestment by theircompanyin the next

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

threeyears.
- The second presented them with alist of High CL.jr'rent Level of Use of Low Cgrljent Level of Use of
. . Digital Workflows Digital Workflows
activitiesfor which they frequently use
digital workflows currently and asked them
to select the top priorities forinvestment Top Areas of Investment for Owners With a High Current Level of Use of

fromthat list. Digital Workflows

Both questionsincluded the option of
saying that their company does not
intend to investinany of the options

isted. vesanroven [ 19%

OVERALLLEVEL OF INVESTMENT

The chart at upper right shows the share Estimates _ 18%
who indicated that their company was
prioritizing at least one of the options
provided for investment, and it reveals Commitment Invoices/Approvals _ 18%

two key conclusions, both of which

toinvestingindigital workflows.

23%

Project Closeout
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Use of Digital Workflows for Specific Activities covmuen

OVERALL LEVEL OF Top Areas of Investment for Owners With a Low Current Level of Use of
INVESTMENT (CONTINUED) Digital Workflows

- Nearly two thirds of owners plan to continue
workflows that they already havein place.
- Mostowners(78%)are planning on

investingin creating digital workflows for Bid/Procurement _ 26%
new activities, or expanding their limited
engagement with them thusfar.
— P
SPECIFIC ACTIVITIES IN WHICH
OWNERS PLAN TOINVEST Field Inspection/ _ 23%
The charts at the bottom of the previous Daily Reports °

page and to theright of this one show
the specific act|V|F|e§most flrequently Reueet 22%
selected astop priorities forinvestment
indigital workflows.
conacs [ 22
- Designreview, bid/procurement and
estimatesare top priorities forthose witha
highandowlevel o use. e [ 20%
- Those already using digital workflows
et o s emenate o e I 20%
investmoreinthatarea. Update °
- Thereisnodominant candidate foratop
priorityamong those with low levels of use,

with several activities prioritized by a similar
share of owners.

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE
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Benefits

PROCESS AND BUSINESS Benefits Frequently Experienced From Using Digital Workflows
BENEFITS OF USING According to Owners Who Use Digital Workflows
DIGITAL WORKFLOWS

Almost all(95%)of the owners using digital Increased Efficiency of .
workflows cite at least one of the benefits Internal Processes _ 68%

showninthe chartatright from theiruse.

st v I 5
- Overtwo thirds find that they frequently Decision-Making °

experience increased efficiency of internal

processes, whichisnot surprising given their Increased Efficiency of _ 457%
Multicompany Processes (-]

prevalence of use(page 5)and the owners’
satisfaction with them(page 7). This bodes well for

greater use of digital workflows internally. Improved Cost Predictability _ 4L4%
- Increased efficiency of multicompany processesis
somewhat lower, ranking third. This corresponds Improved Ability to Predict o
tothefindings that suggest ownersare using and Mitigate Risk _ 39%
multicompany digital workflows less frequently.
- Important tonoteis that 62% of large owners Reduced Changes _ 31%
experience this benefit, compared with just During Construction °
30% of smaller companies.

- Twothirdsreport that digital workflows generate Increased Labor Productivity _ 27%

betterinformed decision-making. Thisaligns with
the finding that digital workflows provide owners

withinsightintothe processesandroot causes of Supply Chain °
issueson projects(see page 10).
Increased Safety in the Field _ 16%

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

- Othercritical benefits experienced by a
notable share of ownersinclude improved cost
predictability and risk management, both of which
are especially vital to successful project and
program management for owners.
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Benefits (CONTINUED)

IMPROVED PROJECT OUTCOMES Frequently Experienced Improved Project Outcomes From Use of
FROM DIGITAL WORKFLOWS Digital Workflows
Owners were also asked how many of the five project According to Owners Using Digital Workflows

outcomeimprovements showninthe chartatright they

frequently realize from their use of digital workflows.

Again, the vast majority (87%)report that they see positive Improve Quality _ 56%
project outcomes from their use.

. 0,
- Over half see improved quality and accelerated completion, Deliver Faster _ 56%

which are two of the three most common construction project

metrics(cost, quality, schedule). Thisis a very encouraging Decrease Risk _ 37%

finding for the core value proposition of digital workflows.
- Overonethirdalsoreport decreasedrisk on their projects,

roughly the same share who reportanincreased ability to Increase Profitability _ 16%

predict and mitigate risk(showninthe chart onthe previous

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

page).
: [
- Project profitability and winning more work apply primarily to Win More Work - 6%
commercial developerssoitisnot surprisingthat only asmall
share of the overall survey sample selected these. None of the Above _ 13%

- Encouragingly, only asmall percentage indicate that they are
not currently experiencing these outcome improvements.
This proportion may furtherreduce as owners complete more
projectsthatleverage digital workflows and are thereby better
able todirectly associate them withimproved outcomes.

In addition to these five outcome benefits, owners noted
that digital workflows are making information on projects
more readily available to them. Thisis particularly
important forowners, since it gives them greater visibility
into the status of a projectinreal time.
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Benefits conmmuen

ROI OF INVESTING IN DIGITAL WORKFLOWS Organizations Evaluating the ROI of Their Technology
HAVING A MEANS OF EVALUATING ROI Investments in Digital Workflows
Only about onein five owners(19%)reports that they have According to Owners Using Digital Workflows

amethod for evaluating the ROI for their investmentsin
technology for digital workflows.

- Thisfinding generally aligns with the 17% average for all others
(architects, engineers and contractors)in the full study.
- Itisalso consistentregardless of the size of organization or

whether they have primarily vertical or horizontal building " Yes
projects. = No
= Not Sure

UNCERTAINTY ABOUT EVALUATING ROI

The high percentage (40%)who say they are not sure if
their organizationis evaluating ROl is also notable, since
it may suggest a more general uncertainty about how

to measure ROl on these investments, or who should

be responsible for doing so. This could be a particular
challenge since most of the top benefits, and at least one
of the top outcomes(quality)are hard to quantify. It may
alsoreflect that many organizations do not track their
performance shortcomings adequately enough to measure
improvementsinameaningful way.

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

FREQUENCY OF MEASUREMENT

The 19% of owners who do measure their ROl are equally
divided betweeen those who do so about 50% of the time
that they could and those who are doing so less frequently.

More active measurement of currentimprovementsin light
of past shortcomings willaccelerate the appreciationand

furtherimplementation of digital workflows.
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Influences on Widening Use of Digital Workflows

POTENTIAL FUTURE IMPORTANCE Percentage of Infrequently-Using Respondents Who Believe Digital
OF DIGITAL WORKFLOWS Workflows Will Have a High/Very High Level of Importance for the

Ownerswhorarely or never use digital workflows were asked to Construction Industry in the Future

rate the degree to which they believe they will be important for According to Respondents Who Infrequently or Never Use Digital Workflows
the constructionindustryinthe future.

The chartatright shows the share who believe the future 56% 55%

Owners Designers Contractors
IMPACT ON THE BROADER PROJECT TEAM
Since owners can have a major influence on the practices and ® Internal Workflows ~ ® Multicompany
investments of other members of their project teams, this Will Have High/ Workflows Will Have

importance of internal and multicompany workflows will be high
orvery high. Inaddition the chart compares that finding with the
shares of designersand contractors who are similarly infrequent
usersyetalsorated themas potentiallyimportant.

4% 409

39%

- Owners have notably higher expectations for the future importance of
digital workflows than do other types of companies that participatedin
the survey.

- Encouragingly, despite the greater frequency of internal workflows
reported by their more experienced peers, these owners expect both
internaland multicompany workflows to be important.

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

H

Very High Future High/Very High Future

finding may bode well for future growth of digital workflows in |
mportance Importance

the constructionindustry. While direct owner requirements
for digital delivery would be a major driver, mere awareness

of theimportance that both experienced and inexperienced
owners place ondigital workflows could encourage designand
construction companies to adoptand implement them fora
competitive advantage.
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Influences on Widening Use of Digital Workflows coxmmuen

REASONS THAT OWNERS DO Top Reasons for Not Using Digital Workflows
NOT USE DIGITAL WORKFLOWS Selected in the Top Three by Owners Who Have Little/No Use of Internal and Multicompany Workflows
Ownerswhorarely or never use digital

workflows were asked to select the top three . 27%
. Insufficient Technology

reasons that they are not doing so from

thelist of optionsinthe chart at right. The

findings rank the obstacles overall, and reveal

many differences betweeninternal digital

workflows and multicompany ones.

37%

33%

Too Few Relevant Stakeholders Using 339
(<]

Digital Workflow Tools

- Internal Workflows
- Too few relevant stakeholders using digital
workflow tools leads the list, suggesting that
information silos may be frequentinside many
owner organizations. Lack of Standards for Data Input Into These
- The next four reasons are closely clustered Digital Workflow Tools 22%
(27%-28%)suggesting they reinforce each other
inpreventingwiderinternal use.
- Fortunately, lack of senior management
support(14%)isaminorissue.
- Multicompany Workflows
- Insufficient technology tops the multicompany Insufficient Training on Using These .
list, whichis compounded by too few relevant Digital Workflow Tools 19%
stakeholdersusing digital workflow tools and
lack of senior management support.

Lack of Senior Management Support

30%

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

28%

27%

Insufficient Understanding of the Benefits 229
(]

27%

0O,
None of the Above 16%

7%

The next three pagesidentify three types of

benefits(project, process and business)that = Internal Workflows —® Multicompany Workflows
would most effectively encourage owners to

overcome these obstacles and adopt digital

workflowsin order toachieve them.
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Influences on Widening Use of Digital Workflows coxmmuen

PROCESS BENEFITS THAT Most Compelling Process Benefits to Encourage Wider Use of Digital
WOULD ENCOURAGE OWNERS Workflows Among Owners

TO USE DIGITAL WORKFLOWS Selected in theTop Three by Owners Who Rarely/Never Use Digital Workflows

Owners who rarely/never use digital .
workflows were asked to select the top Increased Efficiency of Internal Processes _ 42%
three process-related benefits which, if 38%
proven, would most spurthemto startor 35%
increase their use of those workflows. Reduced Changes During Construction

With 89% of owners selecting atleast one 31%

benefit, itis clear that this could be an

[+
effectivedriver. Increased Efficiency of Multicompany Processes 35%

18%
- Increased efficiency of internal processes
leads overall. Fortunately thisis also the most
widely reported benefit by digital workflow
users(see page 18), boding well for wider use.
- Betterinformed decision-makingisanother Improved Ability to Mitigate Risk
widely reported user benefit, anditisalso
cited as highlyinfluential here. Itsappeal is
notuniversal, however, inthat it ranks much Better-Informed Decision-Making
higher for small/midsize ownersandisalso
more influential for owners doing vertical
(46%) versus horizontal projects(17%). Increased Labor Productivity
- Large owners more often selectincreased
efficiency of multicompany processesas

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

Improved Cost Predictability 33%
(]

23%

19%

46%

16%
26%

0,
important. This aligns with their higher level Increased Safety in the Field F 16%
of engagement with them(see page 6)and is °
encouragingas theyare generally involved ) 10%
inlarger projects with bigger project teams, Increased Control Over Supply Chain - 13%
therefore potentially able to influence more °
adopters.

m Large/VeryLarge = Small/Midsize

25 © Dodge Data & Analytics www.construction.com Premier Partner: Trimble SmartMarket Brief: Connected Construction: The Owners'Perspective



Influences on Widening Use of Digital Workflows coxmmuen

PROJECT OUTCOME Most Compelling Project Outcome Benefits to Encourage Wider Use of Digital
BENEFITS THAT WOULD Workflows Among Owners

ENCOURAGE OWNERSTO Selected in the Top Three by Owners Who Rarely/Never Use Digital Workflows

USE DIGITAL WORKFLOWS

As with process bgngfits, owners who Reduced Project Costs — 55%
rarely/never use digital workflows were 46%

asked what project outcome benefits

would encourage them to begin or expand 55%
their use of digital workflows. Nearly all More Timely Project Delivery 59%
(91%) of the owners say that at least one of

these benefits would influence them.

. ) 45%
. . . Improved Project Quality o
- More timely project delivery would encourage 49%

over half of bothlarge and smaller owners
tousedigitalworkflows. Most ownersare 42%
negatively impacted when projects get Reduced Amount of Rework 36%
delayed, so thisbenefitis compelling.

- While large owners place more emphasis

CONNECTED CONSTRUCTION: THE OWNERS’' PERSPECTIVE

onreducing project costs, it would still be Improved Safety Performance 16%
atopdriving benefit for small to midsize 3%
organizationsas well.

- Small/midsize owners more frequently select N . ‘ 16%
improved project quality and better ability Better Ability to Achieve Design Intent

. o ) 26%
toachieve designintent, while large owners

aremoreinfluenced by the prospect of
reducing the amount of rework, which can be
particularly toxic on big projects.

- Vertical owners place somewhat more weight
onthese project outcome benefits, with 98%
selectingatleast one, thando horizontal
owners(83%).

® | arge/Very Large ® Small/Midsize
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Influences on Widening Use of Digital Workflows coxmmuen

BUSINESS BENEFITS THAT
WOULD ENCOURAGE OWNERS
TO USE DIGITAL WORKFLOWS

Following the questions about processand project
benefits, the owners whorarely/never use digital
workflows were asked to select the most influential
business-related benefits of using digital workflows
fromalist of seven potential options. The majority
(81%) selected at least one business benefit as
influential to them and their top five choices are
showninthe chartatright.

- All organizations most frequently select the ability to
domore workwith the sameresources. Ownersare
experiencing workforce shortages, just like their supply
chain, and withtighter budgets due toreduced revenue
during the pandemic recession, the ability to optimize
existingresourcesis more valuable thanever.

- Far more of the large organizationsreport that having
improved ROl from other technology investments would

encourage themtoinvestindigital workflows. Other Dodge
research suggeststhat, inmany cases, large organizations

aremore investedintechnology thanare smaller ones, and
they have morerigorous criteria foranalyzingitsimpact.
- Significantly more small/midsize organizations would be

influenced by the prospect of increased profitability, which

may in partreflect current COVID-related profitability
struggles.

These findings suggest that adoption can be driven by

dissemination of information about all three of these
types of benefits created by digital workflows.
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Most Compelling Business Benefits to Encourage Wider Use of Digital
Workflows by Owners

Selected in the Top Three by Owners Who Rarely/Never Use Digital Workflows

Ability to Do More Work With 68%
the Same Resources 54%
Improved ROI From Other 48%
Technology Investments 26%
Improved Ability to Attract and 35%
Retain Talent 28%
. - 10%
Increased Profitability 33%

- 6%

Ability to Enter New Markets
15%

m Large/VeryLarge = Small/Midsize

Premier Partner: Trimble
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Interview: Owner

Chad Foley

Inthe last three years, what are the biggest technical changes your
organization has experienced in how datais exchanged internally at
your organization?

FOLEY: Thereisatechnical response and abusiness-related response
to this question. Fromatechnical perspective, we have implemented
amiddleware system, whichisa service architecture that allows us to
exchange datavia various URLs. It acts as a“middle man” that allows

our ERP system to talk to our work order system, or the structural
management systemin our CMIS to talk to GIS, so that our staff does not
have to manually update GIS fields. The middleware platform will read the
datafrom the CMIS system and update GIS automatically onascheduled
job. Not many municipalities are mature enough to have this kind of
solution. They do alot more point-to-point integrations, whereas[our
platform] can query data from one system, transform the dataand send it
toanother system.

Since this type of software isn’t common in municipalities, what
argument did you use to encourage your organization toinvestinit?

FOLEY: Toreduce technical debt, have more data exchange and avoid
doing dual entryinto various systems. There were so many nuanced,

Premier Partner: Trimble

Enterprise Senior Application Developer
Information Technology Department, City of Raleigh

Chad is a technology supervisor in the IT department at the City of Raleigh,

whose current role is that of a player/coach for a small team that supports various
enterprise applications focused around asset management and construction
management. He also leads the city’'s systems integrations team, which handles
various back-end integrations to automate workflows across these enterprise sytems.

very specificintegrations. One system would have some weird COBOL
script that would do the data exchange. There would be another little
widgetinvisual basic or some Python script. All these systems were
hard to maintain: One person would know the database structure of one
systemand how tointeract with it, but not many other people would.
Soif someone left, that knowledge would be gone. We were trying to
standardize that ... We have been talkingabout thisfor 10to 12 years at
least... The systemisalmost like a city APIforall ourinternal enterprise
systemthatisafagade ontop of that system that makes it friendlier
tounlock the data... We had a few failed attempts with other software
systems, but finally we got the middleware solution working.

And what are the biggest business-related changes you have seen
related to internal data exchange?

FOLEY: The business side is constantly evolving. We're stillworking on
exchanging datain a cross-departmental workflow. It started with our
stormwater group’s use of a construction management system. They saw
aneedforit,and they went out on theirownand got it, just pulling IT in at
the last minute. Once the stormwater group had it, the roadway design
and construction groups, both started to use it and saw the benefits. So
now we're trying to build some cross-department workflows where[data
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|nterVieW: Owner (CONTINUED)

can be handed off from planning to design to construction.] That handoff
traditionally has been very manual, with alot of emails back and forth,
andalot of Excel. Now we have afew examples of where they can all have
visibility into where a projectis and its workflow. They can hand off more
seamlessly [between departments]. We have an ongoing strategy to roll it
outtothe other departments[onan enterprise level]. We are trying to get
buy-in by saying, “Hey, we want to standardize how we communicate ona
single construction project.” We're constantly seeing more collaboration
acrossdepartmentsin all kinds of areas, and this would add efficiency.

What are the biggest benefits you have seen from the digital workflows
you've created for your internal organization?

FOLEY: The biggest advantage is standardization: To[have different
departments]do things the same way and[stop relying on] Excel and
emails, [as well as getting] construction plans, CAD drawings and BIM
files off some shared drive or somebody’s thumb drive and having them
inone system that anyone can access. Executive-level reportingis
another big benefit of having these internal digital workflows. They allow
people at the management or executive level to use a dashboard to see
where a projectisin the workflow at any given time. They don't have to
call the project manager. They canjustloginand check the expenditure
balance to seeif projectsare over budget orunder budget, orif they are
onschedule versus overdue. We are still in the process of building these
things, but the goal is to standardize how we do our projects versus[the
oldwayinwhich]one department does it one way, another department
doesanotherway, andit’sallin Excelandit’'s all on shared drives and
folderson people’s personal computers.

What are the biggest challenges you experienced when setting up your
internal digital workflows?

FOLEY: The biggest challenge was getting buy-in. When you deploy an
enterprise system, the bigbangapproach doesn’'t work very well.
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We have learned a smaller strategic[approach of]targeting the right
people[works better]. My team goes to different departments and says,
“Hey, there's this thing we'd like to show to you, give ademo.” Often, we'll
get some initial pushback, either related to change in general or [specific
departmental needs]. They don't want to be locked down to one system.
We explain that we can build these workflows[to adapt to] however

they want them, and we can even allow them to build the workflows
themselves. We have two or three power users who are doing that now,
and we're identifying a power userin each department oreven one or two
championsto quell some of these fears of change.

Funding hasalso beenahuge challenge, especially with COVID budgets
... The good news is we have abottom-up approach and atop-down
approach. Once city management got wind of what the stormwater
department was doing with the project managementinformation system
for construction projects, the assistant city manager said that the city
needs accessto thisacrossthe board. The city management recognizes
the need to standardize how we report up to the executive level, instead
of it taking two weeks to dig out different spreadsheets and compile
them togetherjust to getasnapshot of the statuses of all the different
CRP projects. We had that top-down assistant city manager mandate,
and then we had the bottom-up approach[with different departments
organically saying], “Hey, you guys are doing it this way. | can see the
benefit of that. We want to try it too.” And then you have our outreach
program trying to sway people.

What best practices would yourecommend to other owners seeking to
create more internal digital workflows?

FOLEY: We have auser group that meets quarterly, and we invite
departmentsthataren’tinthe systemyet to participate.[That allows
usersand nonusersto]share ideas, “How do you do your projects? Maybe
it would be more efficient if we used the same monthly status report
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|nterVieW: OWﬂeI’ (CONTINUED)

template.” Weinclude some demonstrations of functionality at these
user groups, along with different business units sharingideas about
how they they use the system. We have also established “office hours”
where any user can come to ask a question about anything. We schedule
informal training sessions on different functionality we'd like to see
more widely adopted. We keep them short and targeted to a specific
functionality or module. Because one of the good things about our CMIS
isthatyoudon't have tolearnall of it. You only care about your piece of
the workflow, so you don't need to master the whole system.

What is the next step for you toimprove your internal system?

FOLEY: We are trying to build areal-time integration to our GIS system.
We are also planning anintegration between our CMIS system and our
asset management system. That could be a huge win forusif we get that
integrationinplace.

Let’s talk about the external flow of data now. What are the biggest
changesin workflows you’ve established between your organization
and external project team membersin the last three years? And what
benefits have you achieved?

FOLEY: Before we started using our CMIS system, we interacted with
contractorsand design companies through email, alot of phone calls
orin-person meetings. Now the big shiftis that we can give thema
loginto our CMIS system. Now they're actually initiating some of these
workflows...[Without providing them access to everything], they can
have aview into the project and understand when and how much they're
goingto be paidatanygiventime... The fact thatthey canlogintothe
same systemwe're usingand see where things are, that’s a bit of agame-
changer.[When they work with two different departments], we don't
want them to have two different experiences. For example, we used to
handle taxes slightly differently from one department to the next, and
thatisnotagood experience for the external partner.

Premier Partner: Trimble

That systemisintegrated with adigitaldocument signature system,
where contractors and external vendors can digitally sign things. We
implemented that at the very beginning of COVID, and it was a big help.

What challenges have you experienced with your external workflows?

FOLEY: The challenges are always the people part. The technical stuff
isusually the easy part.[Currently because we have a limited number of
seatsinour CMIS platform, they need to buy alicense upfront, and that
isachallenge], especially if they need more than one personto access
the system. They have to buy multiple licenses, and we reimburse them.
Some departments that[stillaren’t using the CMIS system]think we
shouldn't reimburse them. They say that’s the cost of doing business.
But thatis unfair to smaller companies that may have one ortwo
employees oramom-and-pop shop that we need foracertainjob. An
upfrontlicense cost forthemisamuchbiggerdeal thanforaverylarge
company, and we don't want to exclude them.

We provide some training to the external vendors too but sometimesitis
challenging to manage the logistics of training.

Do you have specific requirements for contractors to submit
digital documents, and anything in the future that you'd like to have
submitted?

FOLEY: Yes, we do have some requirements. For the future, one thing
I'd like to getistorequire any construction drawings, CAD files, PIM files,
to be part of the project documentation in our CMIS system, rather than
those being sent through email or downloaded froma cloud drive. We
have tools that allow us to take CAD files and convert them to spatially
aware GIS maps, indoor vertical asset maps. If we get the CAD filesin our
system, we can convert them through some tools with our GIS platform
into these indoor maps that we can then pullinto our asset management
system. That's huge because you will know exactly where[equipment is]
inthe building. We can have areal view of these vertical assets.
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Methodology

In2021, Dodge conducted an online study to gauge the perceptionsand
experience of engagingin connected constructioninthe US. The overall study
included 954 responses fromarchitects, engineers, general contractors,
specialty trade contractorsand owners. This SmartMarket Brief examines the
responses fromthe 113 owners who participatedin the study.

Occasionally, datafromthe other types of organizationsare includedin the
analysisto provide context for the owner findings. Those responsesinclude:
240architects, 133 engineers, 236 general contractorsand 232 specialty
trade contractors.

The overall survey was fielded from April 28 to Aug. 17, 2021. Sample was
provided by Dodge Data & Analytics Architect and Contractor Panels, a Dodge
database of engineersand lists of industry contracts from Trimble.

OWNER DEMOGRAPHICS

The sample forthe owners who participatedin the survey was solely from
Trimble. The survey was fielded to owners from July 1to August 17.

Two analytic variables are used throughout the analysis in this SmartMarket
Brief.

VERTICAL BUILDING VERSUS CIVIL CONSTRUCTION

To participate in the study, owners had to have primarily institutional,
commercial or civil projectsin their portfolios. The share of owners with each
type of projectin their portfoliois shown below.

- Institutional: 66%

- Commercial: 34%

- Transportation: 34%

- Water/Wastewater: 25%

« Industrial: 20%

- Energy/Power: 14%

- Multifamily Residential: 12%

Premier Partner: Trimble

Annual Capital Project Value

$500 Million to Under $1 Billion _ 12%

oo | 25
$50 Million to Under $100 Million _ 17%
$10 Million to Under $50 Million _ 18%
Under $10 Million _ 14%

Theanalysisinthisreportincludes comparisons of owners doing primarily
vertical building projects to those doing primarily horizontal(civil) projects.
One third of the owners(37 respondents)indicated that over 50% of their
projects wereinthe transportation, water/wastewater, industrial or energy/
power sectors, and these were identified as those in the civil sector. The
remaining two thirds were included in the vertical building construction
category.

SIZE OF ORGANIZATION
The analysis also compares owners based on the size of their organization,
determined by the annual capital project value of their completed projects.

- Small/Midsize Owners(Annual capital project value under $100 million): 49%
- Large/Very Large Owners(Annual capital project value of $100 million or
more): 51%
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Contacts & Resources

DODGE EDITORIAL TEAM

Stephen A. Jones leads Dodge Data & Analytics’
Industry Insights Research divisionandis the primary
author of thisreport. Heisactive innumerousindustry
organizationsand frequently speaks at industry events
around the world. Before Dodge, Joneswasavice
president with Primavera Systems(now part of Oracle).
Priorto that, he was principaland a Board of Directors
member with Burt Hill, amajor A/E firm(now Stantec).
He holdsa BA fromJohns Hopkinsand an MBA from
Wharton.

steve.jones@construction.com

Stephen A. Jones
Senior Director
Industry Insights

Donna Laquidara-Carr currently provides

editorial direction, analysisand content for Dodge’s
SmartMarket Reports. Prior to this position, she
worked for nearly 20 years with Dodge'’s

editorialteam, where she gained detailed insight into
the constructionindustry. She holdsaPh.D. from Tulane
University,anMAfrom Boston UniversityandaBA from
Middlebury College.
donna.laquidara@construction.com

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

& Trimble.

Trimble isanindustrial technology company transforming
the way the world works by delivering solutions that
enable our customersto thrive. Core technologies

in positioning, modeling, connectivity and data
analytics connect the digital to the physical worlds to
improve productivity, quality, safety, transparency

and sustainability. From purpose-built products to
enterprise lifecycle solutions, Trimble is transforming
industries suchasagriculture, construction, geospatial
and transportation. For more information about Trimble
(NASDAQ:TRMB), visit:

www.trimble.com
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