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SmartMarket Insight

ACCELERATING DIGITAL TRANSFORMATION THROUGH BIM

Introduction

igital transformationis sweeping
the globe, and the designand
constructionindustryisno
exception. Since 2009, Dodge Data

& Analytics has been conducting quantitative

researchabout the use and value of design

and constructiontechnologies. Asadoption
has steadily expanded over that time, so
have users’capabilities, expectationsand
creativity atapplying digital technologiesin
innovative ways to derive the most value from
the underlying databeing captured, created
and shared across the projectlifecycle.
Autodesk has partnered with Dodge on
many of those efforts overthe yearsand

has now done so again for amajor global

SmartMarket Reporttitled Accelerating Digital

Transformation Through BIM, which spans

four continentsand gathers the experiences

of contractors, architects, civil engineers,
and MEP and structuralengineerswhoare
currentlyusing BIMto determine:

- Where they areintheir process of digital
transformationand how BIMis contributing
value to that evolution.

- How they are deploying BIMand in what ways
theyare leveraging the datafrom models
and processes toimprove decision-making
and effectively powerintegrated digital
workflows among project team members.

About This SmartMarket

Insight Report

As can be expected in any comprehensive

global research, there are interesting

variations in findings among the geographic

areas studied. To help practitioners better

understand the specific dynamics of

how technology is being deployed in their

region, Dodge and Autodesk have created

aseries of SmartMarket Insight reports

specifically about each region’s findings.

This SmartMarket Insight report focuses on

Japanandincludes:

- Asectionshowingkey highlights of
responses from BIMusersindJapan.

- Asection providingasummary of key
findings from the full global study for context
andreference.

SmartMarket Report

Readers of this SmartMarket Insight

are encouraged to also explore the full
Accelerating Digital Transformation Through
BIMSmartMarket Reportto gainacomplete
understanding of how BIMis driving digital
transformation throughout the entire global
designand constructionindustry,andlearn
fromthe case studies, interviews andarticles
that supplement the datafindingsin that
report. Thereportalso exploresthe growing
use of emerging digital technologies and
practicesinseveral categories, including
designintelligence tools, innovative
construction methods, jobsite technologies
andsmartbuilding technologies.

Digital Transformation Trends in

the Findings

Several key themes emerge from the global

survey.

- Acompany’s BIMintensity(i.e., the
percentage of their projects where they use
BIM)correlates directly to the progress of
theirdigital transformation, the degree to
which theyreport enjoying benefits from
BIMand the ROI(return oninvestment)they
believe theircompanyisreceivingonits
investmentsin BIM.

- Anevenmore pronounced correlation
appearsrelated toactive use of BIM data for
analysisanddigital workflows. Companies
conductingahigher number of the 22 data-
related activities studied oftenreport even
greater positive experiences fromBIM than
those doingmost of their workin BIM. And of
course, the combinationisapowerfuland
reliable formulaforsuccess.

- Allrespondents were asked to evaluate
where they believe theircompanyisonits
journey of digital transformation. While the
report showsthatthere are some variations
intheresponses between company-
typesandregions studied, there are more
commonalitiesthandifferencesasthe entire
industry moves toward amore efficient,
connectedand productive digital future.

Dodge thanks Autodesk forits ongoing
support of important research onthe digital
transformation of the global designand
constructionindustry.

Stephen A. Jones

Senior Director

Industry Insights Research
Dodge Data & Analytics

Stephen A. Jones |eads
DD&A's Industry Insights
Researchdivision. Heis
activeinnumerousindustry
organizationsand frequently
speaksatindustry events
around the world. Before
DD&A, Joneswasvice
president with Primavera
Systems(now part of Oracle),
agloballeaderinproject
management software. Prior
tothat, he wasprincipaland
aBoard of Directors member
with Burt Hill, amajor A/E
firm(now merged with
Stantec).

DonnalLaquidara-Carr,
Ph.D., LEED AP
Industry Insights
Research Director
Dodge Data & Analytics

Donnalaquidara-Carr
currently provides
editorial direction,
analysisand content

to DD&A's SmartMarket
Reports. Priorto this
position, she worked for
nearly 20 years with DD&A's
Dodgedivision, where she
gained detailedinsightinto
the constructionindustry.
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ACCELERATING DIGITAL TRANSFORMATION THROUGH BIM DATA

Data: Japan

Introduction

The 67 respondents from Japan make up 8% of the total
number of participantsin the study. However, only those
whoidentified themselves as BIMuserswererecruited for
thisstudy, sothose 67 responsesalsorepresent 10% of total
BIMusersinthe study. Seventy percent of respondents from
Japanare designers(architects, engineersand consultants),
while 30% are contractors. Thisreport highlights the
responsesfromtheserespondentsto betterunderstand BIM
use andvalueindJapan.

Use of BIM

BIMusers were asked about the percentage of projectson
which they use BIM, and the chartat upperright shows the
share doingsoon50% or more of their projects. It reveals that
use of BIMat thatintensityinJapanisonly slightly below the
globalaverage.

Respondents were also asked to estimate the percentage
of their projects thatwillinclude the use of BIMin the next
two tothree years. Japanreports substantial growth, with
73% expectingtouse BIM on that share of projectsin the near
future. Notably, their expected growthis highly consistent
withthe growthin BIMintensity expected globally, since they
still fall short of the global average by four percentage points.
Despite that slight difference, the findings suggest that the
use of BIMwillbe more commonindJdapaninthe next few years.

Collaboration With BIM

Asmany previous Dodge Data & Analytics studies have
demonstrated, use of BIMyields the greatest benefits when
many playersacross the project teamare engaged with it

and useittocollaborate. Therefore, the study examines the
degree towhich dataisshared and the expectationsforitsuse
across the project team.

USE OF A COMMON DATA ENVIRONMENT

RespondentsinJapanwere asked about whetherthey usea

common dataenvironment(CDE)to exchange datawith the

project team, and those who do so were asked to rate the value

of itsuse onafive-point scale, fromnovalue tovery high value.

Theirresponsesare compared with the global averagesin the

chartatlowerright.

- Nearly allrespondents from Japan(90%)say that they use a
CDE, farmore thanthe global average.

- However, fewer Japanese respondents suggest that usinga
CDE bringsahigh/very high value.

SmartMarket Report

Use of BIM on 50% or More of Projects

Dodge Data & Analytics, 2021

Current Use Expectedin
2to 3 Years

B Japan M Global Average

Common Data Environment: Use and Value
in Improving Performance of Project Team

Dodge Data & Analytics, 2021

90%

Use CDE Users Reporting High/
Very High Value

B Japan M Global Average
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ACCELERATING DIGITAL TRANSFORMATION THROUGH BIM DATA

Japan

It may seem surprising that the ubiquitous use of a CDE does
notyield agreater estimation of its value. However, this may
beinpartduetoitnowbeingstandard practice for many
respondents, which makes it harder to estimate the value than
whenanapproachisnew oremerging.

EXPECTATIONS FOR BIM USE ACROSS THE PROJECT

TEAM

Respondents were also asked about their expectations that

other project team members will be able to fullyuse BIM. The

responses fromdJapan are shown atright, along with the
globalaverages.

- Thelargest share of Japanese respondents expect full BIM
skillsfromarchitectsand civilengineers. However, they
less frequently report this expectation than do the global
respondents, especially forarchitects.

- Incontrast, alarge percentage believe that owners, trade
contractorsand operations, maintenance and management
will have these skills, compared with the global average. Itis
alsonotable that their expectations for BIM competencein
these groups exceeds the share that expect the same from
general contractors.

Respondents were also asked about their level of satisfaction
with the BIM skills they encounter for each of the project team
members.

- Generally, between 40% and 50% of respondents from
Japanreportthattheyare satisfied with the BIM skills they
encounterinother project team members.

- The only exceptions are that they are slightly more satisfied
witharchitects(52%)and less satisfied with MEP engineers
(34%).

SmartMarket Report

Share Expecting That Project Team Members
Will Be Able to Fully Use BIM Software

Dodge Data & Analytics, 2021
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45%
30%

Architect
58%
72%

Structural Engineer
48%
7%

Mechanical/Electrical/Plumbing Engineer
42%
62%

Civil Engineer

54%

61%

General Contractor

36%
44%

Specialty Trade Contractor

45%

36%
Operations, Maintenance and Management

43%

32%

H Japan M Global Average
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ACCELERATING DIGITAL TRANSFORMATION THROUGH BIM DATA

Japan

Use of Data-Driven BIM Activities

Inaddition to beingasked about their use of aBIM process,
respondents were asked about their use of specific data-
driven BIM activities. Twenty-two total activitieswere
includedinthe survey, althoughrespondents were only asked
about those that they are likely to use.

CURRENT USE OF DATA-DRIVEN ACTIVITIES

Thetop activities utilized inJapan are showninthe chartat

right, contrasted with the overall share globally who use them.

- Sixconstruction-related activitieswereincludedin the
survey, and five of themareincludedin thelist of top
activitiesinJapan. This demonstrates the importance of
BIMto the construction processamongBIM usersinJapan.

- Thisincludes the top activity, construction process
presentationinstatic 3D, whichis more widely used
indapanthaninanyother country/regionincludedin
this study. Presentation of the construction process
indynamic 4D also makes thelist, butitislesswidely
adoptedinJapanand not as dramatically above the
globalaverage, suggesting that thisis stillbecominga
more common practice.

- Another construction activity—preparation of shop,
fabrication orinstallation drawings—is the third most
widely used by Japanese respondentsand alsois used
by amuch higher percentage in Japan than the global
average.

- Partinterference checksare used by nearlyas manyin
Japan, and they also dramatically exceed global use.

-Infact, the only construction activity whichis not more
widely usedinJapanthan globallyamongthe five that
made the top listis spatial coordination/clash detection,
largely becauseitis sowidely usedin afew markets,
including North America.

- Safety analysis of the construction siteisan emerging
activityinmost markets, butitis well established in Japan,
with40% reportingitsuse.

- Notably, all of the other top activities fall in the category of
planning. Design activities, though, are not as widely utilized
inJapanasonesdealingwith planningand constructionare.

ANTICIPATED FUTURE USE OF DATA-DRIVEN

ACTIVITIES

Respondents were also asked about the top activities that

they wanttouseinthe nexttwotothreeyears.InJapan, the

followingitemstop thislist, selected by 25% or more of those

not currently using them:

- Explanation of the construction process for the owner and
surrounding residents

SmartMarket Report

Top 10 Data-Driven BIM Activities in Japan

Dodge Data & Analytics, 2021

Construction Process Presentation (in static 3D)
52%

31%

Safety Analysis of Construction Site
40%

|

18%

Preparation of Shop, Fabrication or
Installation Drawings

36%

27%

Spatial Coordination/Clash Detection (in static 3D)
34%
34%

Making a Space Utilization Plan

32%
36%

Part Interference Checks (in dynamic 4D) That Take Time Into Account
for Coordination

31%

17%

Explanation of Construction Process for the Owner and Surrounding Residents

30%
24%

Presentation of Construction Process (in dynamic 4D)
29%
22%

Preparation of Building Confirmation Application Documents

28%
20%

M Japan ™ Global Average
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Japan

- Constructability evaluation(the only construction activity
thatisn'tamongthetop list)

- Preparation of shop, fabrication orinstallation drawings

- Enabling factory productionand prefabrication

Thelist makes it clearthat Japanese respondents planto
continue to engage with BIMlargely during the construction
process.

Top BIM Benefits

The studyincluded athorough look at the benefits that BIM

usersgainfromitsuse. Eachwasasked torate thedegree

towhich they experienced potential benefits onafive-point
scale, fromnonetovery high.

- Designers(architects, engineers and consultants)were
asked torate 22 benefitsin four categories—business,
sustainability, riskreduction and operational efficiency.

- Contractors were asked torate adifferentlist of 22 benefits
infive categories—business, quality, cost, schedule, and
health and safety.

BIM BENEFITS EXPERIENCED BY DESIGNERS
MostdesignersinJapanwho use BIM experience the eight
benefits shownatright.

- Riskreduction benefits top thelist, includingimproved
project forecasting, improved ability to manage complexity
and safer environments.

- Business benefitssuchasreduced overall design time,
improved winrate, increased recognitionas anindustry
leaderand attractingandretaining top talent, are also
among the most widely selected.

BIM BENEFITS EXPERIENCED BY CONTRACTORS
While based onasmaller sample, itis still very notable that
over 60% of the contractorsinJapanare experiencing 10
benefitsatahigh/verylevel.

- The top benefitisabusiness-related one: increased bid
efficiency, butitisalso the only business benefit to make the
list.

- Several quality benefitsare amongthe top onesinJapan,
includingreduced rework during construction, improved
handover experience and reduced defects at handover.

- Healthand safety benefitsare also widely experienced
inJapan, includingreduced number of manhours onsite,
reduced environmentalimpactandreducedinsurance
premiums.

- Theremainder are schedule benefits. Fewer Japanese
contractorsreport cost benefits fromtheir use of BIM, but
their experience of all other types of benefitsis evident.

SmartMarket Report

Top BIM Benefits Experienced at a High/Very
High Level by Designers in Japan

Dodge Data & Analytics, 2021

Improved Project Forecasting
e
Improved Ability to Manage Complexity
IR 19%
Safer Environments
A 757
Reduced Overall Design Time

I — e
Improved Win Rate

I — e
Increased Ability to Consider Environmental Impact During Design
— 70

Increased Recognition as an Industry Leader
—— 70

Attract and Retain Top Talent

— 0

Top Benefits Rated High/Very High by
Contractorsin Japan

Dodge Data & Analytics, 2021

Increased Bid Efficiency

Reduced Rework During Construction

Reduced Number of Manhours Onsite

Reduced Environmental Impact

Reduced Insurance Premiums

Improved Schedule Control

Improved Plan-to-Actual Ratio

Improved Subcontractor Qualification

Improved Handover Experience

Reduced Defects at Handover
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Japan

BIM Investments and ROI

INVESTMENTS IN BIM

Thetop BIMinvestmentthat thosein Japananticipate
makingin the next two yearsis developing collaborative BIM
processes with external parties, reported by 45%. Nearly
asmany(42%)report planstoinvestin developinginternal
collaborative BIM procedures. Around one third expect to
make otherinvestments, suchasinBIMtraining(37%), BIM
solutions(38%), developing custom 3D libraries(38%), new/
upgraded hardware(36%)and software customization/
interoperative solutions(33%).

PERCEIVED BIM ROI

Perthe chartatright,amuch higher share of respondents
inJapan expecttohave a positive ROl onthe investments
they make in BIMthan dorespondents globally, and they are
measuring ROl on ahigher percentage of projects. Notably,
nearly two thirds(64%)expect to see a positive ROl from BIM of
25% ormore.

Digital Transformation

BIMisacritical component of acompany’s process of
digital transformation, butitisalso one of many potential
technologiesand approaches emerginginthe designand
constructionindustry that promise toimprove projectand
business outcomes.

STAGE OF DIGITAL TRANSFORMATION
Tobetterunderstand where the designand construction
industry standsinterms of its process of digital
transformation, respondents were asked to place themselves
atone of five pointsalongaspectrum, from haven't started yet
to havingachieved full digitalization. The chartin the middle
columnshowstheresponsesfromthoseinJapancompared
with those from the entire study. The globalaveragesinclude
boththose of BIMusersand nonusers, butallthe respondents
fromdJapanare BIMusers.

- While the share of those at the lessadvanced end of the
scaleislargerinJapanthanglobally, itis worth noting that
only 3% of respondentsinJapanreport that they haven't
started their effortsyet, and 42% say that theyareinthe
early stages.

- Itisalsonotable that the 18% in Japan at the more advanced
end of the scale all state that they are approaching the goal.
No Japaneserespondents believe that they have already
achieved a state of digital transformation.

- Thus, while the findings in Japan appear to be slightly behind
those globally, itisworth noting that they all clusterinthe

SmartMarket Report

BIM Users Experiencing Positive ROI
From Their BIM Investments

Dodge Data & Analytics, 2021

Japan Global

W 1%-24% ™ 25%-49% M 50% or More
Share of Projects With Formal Measurement of ROl on BIM
Japan: 46%

Global: 36%

Stage of Digital Transformation

Dodge Data & Analytics, 2021

Global

Japan

B Haven't Started Yet/In ™ Right in the Middle
Early Stages of Our Effort

B Approaching/Already
Achieved the Goal
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Japan

middle of the scale, suggesting that this marketis well oniits
way inthe process of digital transformation.

USE OF EMERGING TECHNOLOGIES/APPROACHES

The studyalsoincluded 17emerging technologies/approaches

associated with digital transformation and asked respondents

toindicate which ones theyare usingnow. The top nine for

Japanareshowninthe chartatright, contrasted with the

sharereporting that they are using them globally.

- The top sixtechnologiesinJapanare much more widely
adopted there thantheyare by surveyrespondentsin
general.

- All of the top three involve technology that can be
directlyimplemented at the jobsite: 3D printing, model-
devices(wearables)andreality capture. This again
supportsthe previous findings that much of Japan’s
digitalinvestmentisfocused onthejobsite.

-The Japanese are also highlyinvested intechnologies
and processes that hold the promise for transformation
of fundamental work processesin designand
construction, including generative/outcome-based
design, design for manufacturingand assembly and Al/
machine learning.

-Many of the most popular technologiesinJapan,
including model-devices, reality capture, design for
manufacturingand assembly, Al/machine learning
and VR/AR/MR are also among the most promising for
improving safety on the construction site.

- Respondents were also asked about the technologies/
processestheyintendtobegintouseinthe nexttwotothree
years. The top onesinthisregion, selected by over 20%, are:

-Generative/Outcome-Based Design(selected by 32%,
the most of any region)

-VDT/Remote Computing(also selected by 32%, far more
thaninany otherregioninthe study)

-Robotics/Automated Vehicles

-Sensors, M2M Technology

-Model-Based Simulation

- Cloud Computing

-VR/AR/MR

-loT

The prevalence of the technologiesinuseandthe large
share who anticipate usingadditional technologiesin the
future suggestastrongengagement with the process of
digital transformationinJapan, stronger, perhaps, than that
suggested by their self-estimation of their progressin this
area.

SmartMarket Report

Top Emerging Technologies/Approachesin
UseinJapan

Dodge Data & Analytics, 2021
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39%
18%

Model-Devices (wearables)
35%

|

14%

Reality Capture
32%

19%

Generative/Outcome-Based Design
32%

15%

Design for Manufacturing and Assembly
32%

16%

Al/Machine Learning
32%

|

10%

VR/AR/MR
26%

19%

VDT/Remote Computing
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26%
25%
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Data: Summary of Global Findings

Global Summary Introduction and BIM Usage/Skills

Introduction to Global Summary

The next four pages provide highlights of the findings of the
full global study, titled Accelerating Digital Transformation
Through BIM SmartMarket Report.

BIM Usage and Skills

The chartat bottom left shows how many BIMusers, by
company-type, currently use it on most of their projects
compared with how many plan to be doing so within two to

threeyears. Findings clearly forecast significant growth by all.

Engagement With BIM Data

Theresearch evaluated usage of 22 activities that leverage
BIM dataforimproved decision-making and digital workflows.
Thechartatbottomright shows two levels of engagement
with that full set of activities by company-type and size.

Satisfaction With BIM Skill Levels

The chartatright shows how many BIMusers are currently
satisfied with the level of BIM skills they encounter from each
company-type shown. The findings point to abroad industry
needtoenhance BIMskillsacrossthe project team.

Current BIM Usage on 50% or More of Projects
Compared With Forecast (2-3 Years)

Dodge Data & Analytics, 2021

Architects

MEP and Structural Engineers

Civil Engineers

Contractors

41%

M Forecast M Current

SmartMarket Report

All BIM Users’ Satisfaction With BIM Skills of Each
Type of Project Team Member

Dodge Data & Analytics, 2021
Architects 61%
Structural Engineers 60%
MEP Engineers 50%
Civil Engineers 49%
General Contractors 44%
Specialty Trade Contractors 35%

Owners and Facility Managers 33%

Engagement With Data-Related Activities by
Company-Type and Size

Dodge Data & Analytics, 2021

Architects 28% 26%
MEP and Structural Engineers 28% 29%
Civil Engineers 19% 17%
Contractors 24% 17%
Under 100 Employees 22% 14%
100 or More Employees 31% 29%

B Medium Engagement M High Engagement
(4-6 Activities) (7 or More Activities)
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Summary of Global Findings

Use of aCommon Data Environment and BIM Benefits

Use and Value of a Common Data Environment

Common Data Environment by Company-Type

Dodge Data & Analytics, 2021

Nearly all BIMusers use acommon data environment to
exchange datawith their project teams, with contractors
reporting the greatest value fromitsuse.

Benefits of BIM

The survey examined BIM users’experience with 41separate
benefitsreceived from their use of BIM.

The findingsrevealastrongcorrelation between BIM
intensity and the experience of BIM benefits. The charts at
bottom show the top five benefitsreported by designers
(architects and engineers)and contactors, comparing the
percentages doing 25% or less of their work with BIM to those
doing more than75%.

The compelling differences showninthese charts provide

an explanation for the findings on the previous page about the Architects MEP and Civil Contractors
dynamic pace at which current users are planningtoincrease Structural Engineers
their BIMintensity. More BIM means more benefits. Engineers
M Using: M Using: m Using: B Not Using
High/Very High Value Medium Value Low/No Value
or Not Sure
Impact of BIM Intensity on Top Five BIM Benefits for Impact of BIM Intensity on Top Five BIM Benefits for
Architects and Engineers Contractors
Dodge Data & Analytics, 2021 Dodge Data & Analytics, 2021

Reduced Number
of Constructability
Issues Onsite

Improved Ability to
Manage Complexity

Improved Design
Quality

Reduced Defects at
Handover

Reduced Errors

Increased Percentage
and Rework

of Successful Projects

Better Ability to Meet
Customer and Design
Requirements

Reduced
Nonrecoverable Costs 13%

Increased

Stakeholder Buy-in Improved Cost Control

® High BIM Intensity m Very Low BIM Intensity M High BIM Intensity m Very Low BIM Intensity
(75% or More of Projects) (1%-24% of Projects) (75% or More of Projects) (1%-24% of Projects)
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Ssummary of Global Findings

Perceived ROl of BIM

Thereisno standard, globally accepted way to measure the Perceived ROl of BIM by Type of Company
ROI(returnoninvestment)of BIM. In studies of BIM users over Dodge Data & Analytics, 2021

thelast12 years, Dodge has asked themto select which of
seven percentagerangesthey bestbelieve represents their
company’sROlonits BIMinvestmentsto that point. Thisis
referredtoin Dodgereportsasthe perceived ROlon BIM.
The chartsonthis page combine several of the sevenrange
optionsintothree broad ROl tiers.

Perceived ROl by Company-Type and Region
The chartatright shows this analysis by company-type.
While architectsreport somewhat higher ROl than
contractors, civilengineersdiffer notably from MEP and
structural firms. This pointstoaneedtofocusonhelping
these professionals engage more successfully with BIM.

The chartatbottom shows the analysis by regionand provides

the overallresponse asabaseline for comparison.

- 48% or more reportagood(atleasta25%)R0lineveryregion
studied except North America, which also shows the highest
number at negative or breakeven(31%). Architects MEP and Civil

- Thiscontrasts sharply with France and UK/Ireland, where no Structural Engineers

. Engineers
usersreportnegative or breakeven.

Contractors

. Negative or Breakeven . 1%-24% . 25% or More

Perceived ROI of BIM by Region

Dodge Data & Analytics, 2021

M 25% or More

W 2%

Negative or
Breakeven

All North Scandinavia AU/NZ Japan Germany UK/Ireland France
America
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Summary of Global Findings

Digital Transformation

While the overall global design and constructionindustry is
clearly going through a comprehensive digital transformation,
the pace varies widely by company. Allrespondents to this
survey(BIMusersaswellasnonusers)were asked to assess
where they believe theircompanyisinitsdigital journey from
one of four stages showninthe charts on this page.

BIM Users’ Progress on Digital
Transformation

The chartatrightfocusesjustonBIMusers. It comparesall
BIMuserswiththose using BIM onat least 75% of their projects
(high BIM intensity). The findings show how more BIM use
correlatesdirectly with overall digital transformation.

All Respondents’ Progress on Digital
Transformation by Region

Digital transformationisimpactingall companiesinthe
industry whethertheyare currently using BIMor not. The
chartatbottomshowsthe averages of how allrespondents
fromeachregion studied believe their transformationis
progressing. The aggregate of all responsesisalso shown for
comparison.

While there are variations, in general eachregionis fairly
closetotheaverage forall, suggesting that thereis more
commonality than differencein everyone’s path toward our
exciting digital future.

BIM Users’ Reported Progress on Digital
Transformation

Dodge Data & Analytics, 2021

44% 429%

35%
30%

21%

1% 35
5%

In the Early Rightin the Approaching Have Achieved
Stages Middle of the Goal the Goal
Our Effort
M aiBMUsers M High BIM Intensity

(75% or More of Projects)

All Respondents’ Reported Progress on Digital Transformation by Region

Dodge Data & Analytics, 2021

North
America

Scandinavia AU/NZ

Japan

SmartMarket Report

M Have Achieved
the Goal

B Approaching
the Goal

. Right in the
Middle of
Our Effort

B nthe Early
Stages

Germany UK/Ireland France
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ACCELERATING DIGITAL TRANSFORMATION THROUGH BIM

This global study was conducted to
assessthe extenttowhich BIM has
beenembracedin majorregions of the
world, including the experience of those
who have used BIMinterms of related
activities they employ, the benefits
theyreceive, the ROl they get from BIM,
the BIM engagement they expectand
experience from other team members
on projects. The study also examined
digital transformationin general,
andthe currentand future use of
emerging technologiesand processes
in particular.
Thisresearchwasadministered
online from October 2020 to March
2021. The survey datawas collected
fromthe Dodge Data & Analytics
Architectand Contractor Panels,
the Dodge Database of construction
professionals and memberships
of partnering associations(AMCA,
Australian Constructors Association,
CIBSE, CICES, CINOV, COMIT, GBC
Finland, GBCA, Norwegian GBC, Planen
Bauen 4.0, RICS, RIL, USGBC and
UNSFA). The Dodge Data & Analytics
Architectand Contractor Panels
containrepresentative samples of
architectsand contractorsacrossthe
US. The panelistsare identified by many
categories, including size, region, types
of projectsundertaken and specialty.

Respondent Profile

REQUIREMENTS

Respondentswere required to be
employed by anarchitecture firm, site
design firm, construction company,
engineering firmor consultingcompany,
andlocatedin Australia, Canada,
France, Germany, Japan, New Zealand,
Scandinavia, UK or the US.

BIM USERS

Most of the analysis focuseson
respondentswhoreport that their

SmartMarket Report

company uses BIM. Intotal, 641
respondentsreportusing BIMin this
study, including67inJapan.

The following definition was provided
for BIMtoidentify thoseusingit:
Building Information Modeling(BIM)is
aprocessthatbegins with the creation
of anintelligent 3D modeland enables
document management, coordination
and simulationduringthe entire
lifecycle of a project(plan, design,
build, operationand maintenance).

BIM USER PROFILES

Theresponses of BIMusersinthe global
studyinclude acrosssection of types of
jobrolesand company sizes.

- Types of Job Roles:

- Architect: 37%

- Construction Professional: 32%

-CivilEngineer:12%

- Building Engineer(structural,
mechanical, electrical, plumbing):
10%

-Consultant: 5%

-Other:5%

- Size of Company by Number of

Employees:

-Very Large (500 ormore): 23%

-Large(100t0499): 30%

- Midsize(50t099):17%

-Small(Fewer Than50): 29%

-Prefer Notto Answer: 1%

Seventy percent of the BIMusers
primarily work on vertical buildingsand
30% oninfrastructure projects.
Finally, the study also explores the
differencesinresponsesamongBIM
usersinthe sevenregions/countries
includedinthe study. Because of a
highnumber of smaller companiesin
theresponsesfrom North America,
weighting was applied to make
the proportion of North American
respondentsinvarying size categories
(by number of employees)match those
of respondentslocatedinregions other
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than North America.

- North America: 34%

- France: 12%

- Australia/New Zealand: 12%
- Scandinavia: 11%

- Germany: 10%

- Japan:10%

- UK/Ireland: 10%

DIGITAL TRANSFORMATION

The questions ondigital transformation
includeresponses fromBIMusers

and nonusers. 843 total responses
were received on the stage of digital
transformation, with 67 from Japan, and
576 were asked about the technologies/
processestheyuseandplantoadopt,
with 31from Japan for this question.

« www.construction.com



Organizations, websites and publications to help you get
smarter about BIM and digital transformation.

Dodge
Constructlon
Network

DeN

Dodge Construction Network
Main Website:
www.construction.com

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

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

Autodesk: www.autodesk.com

Air Conditioning & Mechanical Contractors’

Association: www.amca.com.au

Australian Constructors Association:

www.constructors.com.au

We would like to thank Autodesk for their ongoing partnership with Dodge to bring
intelligence about BIMand the digital transformation of the designand construction
industry.

We thankall of ourresearch partners for their participationin the survey processto
help make sure the industry isbetterinformed. These include the Air Conditioning &
Mechanical Contractors’ Association(AMCA), Australian Constructors Association
(ACA), the Chartered Institution of Building Services Engineers(CIBSE), the Chartered
Institution of Civil Engineering Surveyors(CICES), Federation CINOV, COMIT
(Construction Operation & Maintenance through Innovative Technology), Finnish
Association of CivilEngineers(RIL), Green Building Council of Australia(GBCA), Green
Building Council Finland, Norwegian Green Building Council, Planen Bauen 4.0, Royal
Institution of Chartered Surveyors(RICS), US Green Building Council (USGBC)and
UNSFA(LUnion des Architectes).

We thankallthose who shared theirinsights and experiences, including the thought
leadersfeaturedinthisreportandthose who provided us with case studies or shared
theirinsightsinourfeature articles.
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Autodesk
www.autodesk.com

Planen Bauen 4.0: https://planen-bauen40.de

RIL (Finnish Association of Civil

Engineers): www.ril.fi/en/ril.html

Royal Institution of Chartered Surveyors: www.rics.org/uk
US Green Building Council: www.usgbc.org

UNSFA(L'Union des Architectes): www.unsfa.fr

Chartered Institution of Building Services

Engineers: www.cibse.org

Chartered Institution of Civil Engineering

Surveyors: www.cices.org

BIMForum: bimforum.org
buildingSMART International: www.buildingsmart.org
Construction Innovation Hub:

Federation CINOV: www.cinov.fr/la-federation-cinov
COMIT (Construction Operation & Maintenance through
Innovative Technology): www.comit.org.uk

Green Building Council of Australia:
https://new.gbca.org.au

Green Building Council Finland: https://figbc.fi/en
Norwegian Green Building Council:
https://byggalliansen.no

SmartMarket Report
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https://constructioninnovationhub.org.uk

Global BIM Network: www.globalbim.org

Lean Construction Institute: leanconstruction.org
National Institute of Building Sciences Building Information
Management (BIM) Council: www.nibs.org/bimc
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