N

SmartMarket Report

i  McGraw Hill
| CONSTRUCTION

: connecting people_projects_products

Getting Building SIS aEs
Information
Modeling to the -
Bottom Line - "d5A
in the United '
Kingdom, France
and Germany

' Premier Corporate Partner : Premier Association Partners
1

=

Autodesk® E buildingSMﬂRTollicmce“ 7«‘ )} National Institute of

(&

)
« BUILDINGSCENCES

?

l
e T UG RIBA HY

Engmeers

sssssssssssssssssssssssssssss



= Design and Construction Intelligence

President
Keith Fox

Vice President, Product Development

Kathryn E. Cassino

Vice President, Global Thought
Leadership & Business Development

Harvey M. Bernstein, F. ASCE, LEED AP

Senior Director, Research & Analytics

Burleigh Morton

Director, Partnerships & Alliances
John Gudgel

Director, Green Content &
Research Communications

Michele A. Russo, LEED AP

Reproduction or dissemination
of any information contained
herein is granted only by contract
or prior written permission from
McGraw-Hill Construction.

Copyright © 2010, McGraw-Hill
Construction, ALL RIGHTS RESERVED

Report

The Business Value of
BIM in Europe

Executive Editor
Harvey M. Bernstein, F.ASCE, LEED AP

Editorial Advisor—BIM
Stephen A. Jones, Senior Director

Editorial Director
John E. Gudgel, PME, MPM

Senior Group Art Director
Francesca Messina

Contributing Art Director
Donald Partyka

Production Manager
Alison Lorenz

Contributing Editors

Bruce Buckley

Enver Fitch

Donna Laquidara-Carr, LEED AP

Research Project Manager
Dana Gilmore, MRA, PRC

For further information on this
SmartMarket Report or for any
in the series, please contact

McGraw-Hill Construction
Research & Analytics

34 Crosby Drive, Suite 201
Bedford, MA 01730

1-800-591-4462
MHC_Analytics@mcgraw-hill.com

McGraw_Hill
CONSTRUCTION

About McGraw-Hill
Construction

McGraw-Hill Construction (MHC),
part of The McGraw-Hill Companies,
connects people, projects and
products across the design and
construction industry, serving
owners, architects, engineers,
general contractors, subcontractors,
building product manufacturers,
suppliers, dealers, distributors

and adjacent markets.

A reliable and trusted source
for more than a century, MHC
has remained North America’s
leading provider of construction
project and product information,
plans and speci cations, indus-
try news, market research, and
industry trends and forecasts. In
recent years, MHC has emerged
as an industry leader in the crit-
ical areas of sustainability and
interoperability as well.

In print, online and through
events, MHC offers a variety of
tools, applications and resources
that embed in the work ow of our
customers, providing them with
the information and intelligence
they need to be more productive,
successful and competitive.

Backed by the power of Dodge,
Sweets, Architectural Record,
Engineering News-Record (ENR),
GreenSource and 11 regional
publications, McGraw-Hill
Construction serves more than
one million customers within the
$5.6 trillion global construction
community. To learn more, visit
us at www.construction.com.



THE BUSINESS VALUE OF BIM IN EUROPE

uilding Information Modeling (BIM)

is one of the most visible aspects

of a deep and fundamental change

that is rapidly transforming the
global construction industry.

For centuries we have used symbols
on paper (i.e., drawings and speci ca-
tions) as the primary means to represent
and communicate design intent for client
approval, bidding, procurement, fabrica-
tion, construction and installation. These
abstractions have no native intelligence in
them and require human interpretation (i.e.,
reading) and manipulation (e.g., take-offs,
redlines) to provide meaning and value. All
other major capital and knowledge inten-
sive industries (manufacturing, nance,
etc.) have long since transitioned to data-
rich environments that enable virtual and
automated design, analysis, fabrication and
communication. And they have reaped the
rewards of higher productivity, accuracy,
quality and worker safety.

The growing worldwide adoption and
implementation of BIM for its powerful
data-based modeling, visualization, analysis
and simulation capabilities represents the
start of a transition to an integrated digital
information infrastructure that will ulti-
mately revolutionize almost all aspects of
the construction industry.

This SmartMarket Report presents nd-
ings from research conducted in 2010 about
how architects, engineers and contractors
in Western Europe (de ned for the purposes
of this report as the United Kingdom, France
and Germany) are adopting, implement-
ing and deriving value from BIM. It also
provides comparisonsto ndings from

similar research conducted among North
American companies in 2009, published

in the McGraw-Hill Construction Smart-
Market Report, The Business Value of BIM:
Getting Building Information Modeling to
the Bottom Line. The 2010 research reveals
both commonalities and distinct differ-
ences between BIM in Western Europe and
North America. For example, although BIM
adoption—de ned as the percentage of
companies reporting some use of BIM—is
currently higher in North America than in
Western Europe, the adoption process has
been underway longer in Western Europe.
As a result, the level of implementation—
de ned as the percentage of a BIM user’s
projects on which BIM is used—is generally
much higher than in North America.

This nding that European BIM users—
though fewer by percentage—are generally
more deeply committed to BIM than
their counterparts in North America is an
example of the unique opportunity this
SmartMarket Report provides to compare
and contrast two research efforts and study
how BIM is becoming integrated in multiple
major western economies on a parallel path
with local distinctions.

In addition to the research data in the
report, several case studies exemplifying
the breadth of BIM’s application to solving

real world business challenges are featured.

We also provide industry leader insights
with a global perspective on BIM adoption
and implementation.

We want to acknowledge the support of
our sponsors who enabled McGraw-Hill to
conduct this research and make it available
to the global construction industry.

Harvey M. Bernstein, F.ASCE,
LEED AP, has been aleader in
the engineering and construction
industry for over 30 years. Cur-
rently, he haslead responsibility
for MHC's research and analytics
group, including MHC's thought
leadership initiatives in areas such
as green building, BIM, interop-
erability, innovation and global
construction markets. Previously,
Bernstein served as the President
and CEO of the Civil Engineer-
ing Research Foundation. He
currently serves as a member

of the Princeton University Civil
and Environmental Engineering

Advisory Council and as a visiting
Professor with the University of
Reading’s School of Construction
Management and Engineering in
England. Bernstein has an M.B.A.
from Loyola College, an M.S. in
engineering from Princeton Uni-
versity and a B.S. in civil engineer-
ing from the New Jersey Institute
of Technology.

Stephen A. Jonesleads MHC's
initiatives in BIM, interoperability
and integrated project delivery

as well as developing alliance
relationships with major corpora-
tions for technology and content.

McGraw-Hill Construction

Prior to joining MHC, Jones was a
vice president with Primavera Sys-
tems, one of the world's leading
providers of project management
software. Prior to that, he spent 19
years in creative, marketing and
management roles with design
firms. Most recently he was a
Principal and Board of Directors
member with Burt Hill, one of the
world’s largest architectural and
engineering firms. Jones holds an
M.B.A. from Wharton and a B.A.
from Johns Hopkins.

John E. Gudgel is responsible for
managing MHC's relationships

www.construction.com

Harvey M. Bernstein
EASCE, LEED AP

Vice President

Global Thought Leadership
& Business Development
McGraw-Hill Construction

Stephen A. Jones

Senior Director,

Business Development
McGraw-Hill Construction

John E. Gudgel

Director,

Partnerships & Alliances
McGraw-Hill Construction

with both national and regional
industry associations. He also
produces and offers thought
leadership on construction
technology, managing MHC's
SmartMarket Reports on BIM and
Interoperability. He has over 17
years of experience in technology
project management in the com-
puter and telecommunications
industries. John has an M.S. in
eCommerce from George Mason
University, an M.S. in Telecommu-
nications from the University of
Colorado and a B.S. in Geological
Engineering from the Colorado
School of Mines.

SmartMarket Reports



SmartMarket

CONTENTS

7 Adoption
7 Key Findings and Overview
8 User Differences in Western Europe
8 Authoring vs. Analysis
9 Depth of Involvement
9 Non-Users Remain Open-Minded
10 Future Growth
11 Overview of Activity by Country: United Kingdom, France and Germany
13 Challenges to Adoption
13 Future Outlook
14 Potential Adoption Drivers

17 Overall Value of BIM
17 Overview
18 User Differences
19 Quantifying Results
20 Where Users Invest
21 Value on the Horizon

24 Internal Business Value of BIM
24 Overview
25 Business Bene ts
26 The Value of Experience
26 Improving Business Value
28 Challenges to Value

30 Project Value of BIM
30 Overview
31 Value by Project Phase
32 Factors Affecting Value
33 Banking on the Bene ts
34 Future Opportunities

U7

SmartMarket Reports McGraw-Hill Construction 2 www.construction.com

© Léon Wohlhage Wernik Architekten, Berlin (Right); © DGLa | Orion Capital Management and Altarea Cogedim (Front Cover)




This page from left to right:
La Bongarde,

Centre Commercial de
Villeneuve-la-Garenne;
ESEAN Children’s Hospital,
Nantes, France

Front cover image:

La Bongarde,

Centre Commercial de
Villeneuve-la-Garenne

© DGLa | Orion Capital Management and Altarea Cogedim (Left); © Brunet Saunier Architecture (Right)

36 Player Value of BIM
36 Overview
36 Who Gets the Most Value?
37 Architects
38 Engineers

n
'_
Z
L
'_
Z
O
O
w
o
o
o
>
w
Z
2
om
|18
o
w
)
<
S
[%)]
[}
w
Z
2]
2
m
w
x 39 Contractors

Case Studies
15 Finding Interoperability and Reducing Redundancies: Maximilianeum Expansion, Munich, Germany

22 Leveraging BIM to Demonstrate Value while Saving Time and Money:
Aylesbury Crown Court, Aylesbury, United Kingdom

40 Applying BIM to Projects of Any Size: ESEAN, Nantes, France

42 Navigating the Road to BIM Adoption: University Campus Suffolk, Ipswich, United Kingdom
44 Value of BIM in Commercial Building: La Bongarde, Villeneuve-la-Garenne, France

46 Value of BIM on a Complex Project: SEHA Hospital, AL AIN, United Arab Emirates

Industry and Technology Perspectives

29 Jay Bhatt, senior vice president, Autodesk

Thought Leader Perspective

35 Mark Bew, Chair, buildingSMART Alliance United Kingdom

51 Resources

McGraw-Hill Construction 3 www.construction.com SmartMarket Reports



THE BUSINESS VALUE OF BIM IN EUROPE I

Executive Summary

Overall BIM adoption levels are lower in Western Europe vs. North America,
but the longtime user community members are true BIM believers.

Adoption of BIM
In 2010, a little over a third (36%) of the Western European
industry participants in this research reported having
adopted BIM. This can be compared to the 49% adoption
rate in North America (2009). Architects are the primary
adopters (47%) followed by engineers (38%) and contrac-
tors (24%). However this is just the beginning of the story.
Of the BIM users in Western Europe, 45% consider
themselves experts or advanced, which is higher than the
2009 North American ndings of 42%. In terms of how
long they have been using BIM, however, the markets are
dramatically different:

m Over a third of Western European BIM users (34%) have
over 5 years of experience using BIM vs. only 18% in
North America.

Another striking difference appears in the adoption rate
among contractors:

m Contrary to North America, where BIM adoption has
surged among contractors to 50%, BIM has only been
embraced by 24% of Western European contractors.

In the Western European ndings, 70% of BIM experts
report being heavy users, meaning more than 60% of
auser’s project portfolio involves BIM. This is in line

with North American experts, of whom 67% are heavy
users. Where the groups differ signi cantly is at the
beginner level, where in Western Europe 46% are already
committing over 15% of their work to BIM, whereas only
20% of American beginners are pushing its use above the
15% mark.

When projecting how much of their work will be in
BIM in two years, the Western European respondent
group shows great optimism, with all users forecasting a
healthy increase. For example:

= While nearly 60% of total respondents are currently
frequent users, meaning they use BIM on at least 30%
of their projects, the number using it at that level could
increase to 75% in the next two years.

m Contractors anticipate the most aggressive increase
in implementation, with the frequent user population
expected to grow from 11% today to 54% by 2012.

BIM Adoption—North America vs. Europe

Source: McGraw-Hill Construction, 2010.

2007 2009 2010
North America Europe
Years Using BIM
Source: McGraw-Hill Construction, 2010.
lyear 2years 3years 4years Syears
26%
22%
18% 189
14%

10%

6%.

Ii)/0

NorthiEurope
America:

14%
I I 109%1.0%

Overall Value of BIM
Three-quarters of Western European BIM users (74%)
report a positive perceived return on their overall
investment in BIM, versus 63% of BIM users in North
America.

In both markets, those who formally measure it report
a higher ROI than those who base their judgment only on
perception. In Western Europe almost half of BIM users
report that they measure ROl on more than 25% of their
projects. This compares favorably to North America,
where less than a third of companies report that level of
commitment to measuring the ROl on BIM.

In Western Europe, the commitment to measure ROI
and the experience of higher ROl are both linked directly
to the BIM users’ experience level.

CONTINUED
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THE BUSINESS VALUE OF BIM IN EUROPE

CONTINUED

Perceived ROI North America vs.

. . Western Europe
= Only 18% of BIM beginners report formally measuring P

ROl and only 46% report that they perceive ROI to be Source: McGraw-Hill Construction, 2010,
better than break-even.

. Negative Break-even <10% 10725% 25-50% 50-100% Over 100%
= 58% of BIM experts measure ROl and 80% report posi- : ; ; ; ;

tive ROI, with 25% citing greater than 100%.

220
. . . L 20% X : : :
This improvement in ROl based on experience level 170/% 18%
is also consistent with the North American ndings, 0 16% 16% . :
although only 20% of the North American BIM experts g .
reported over 100% ROI. 10% Lo 80/2
Although architects in both markets report the great- ol 1
est ROI, the markets diverge sharply when it comes to I
engineers and contractors.
NorthiEurope
= In Western Europe nearly 70% of engineers report America:
positive ROI, in contrast to North America where only
46% report similar experience.
= In North America nearly three-quarters of contrac-
tors report positive ROI versus Western Europe, where
only 40% cite ROl above break-even.
For the purposes of this study, implementation and experience renovation projects relative to “s .
McGraw-Hill Construction has of value in other European coun- North America. Since research S
focused its research on three tries may vary from these results, findings on both continents indi- N
countries with the largest con- we feel that they appropriately cate the general belief that BIM
struction markets in Western represent the overall state of BIM  applies more easily to larger,
Europe: France, Germany, and in Western Europe in 2010. new projects,adi erencein
the United Kingdom, which For comparison purposes, BIM adoption can naturally be
together represent approxi- this report also occasionally ref- expected. Similarly, since BIM
mately 40% of the non-residential erences the findings of a simi- adoption has been underway far
European construction indus- lar research study conducted longer in Western Europe than in
try. As such, the phrase “West- in North Americain 2009. The North America, the percentage of
ern Europe” used throughout authors acknowledge that the projects that auser applies BIM
this reportrefers to these three di erences between the con- to can be expected to be greater.
countries. Research findings struction industries of West- Thisalongwithdi erencesin
which refer to Western Europe ern Europe and North America government regulations, player
are aggregated from the results may impact the research results roles, degree of fragmentation,
of all three countries. Where regarding BIM. For example, the and the overall construction pro-
relevant, the findings from density and age of existing struc- cesses all can have an impacton
individual countries are pre- tures in Western Europe gener- how BIM is understood and uti-
sented. Although BIM adoption, ate a high percentage of smaller lized in Europe.

CONTINUED
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THE BUSINESS VALUE OF BIM IN EUROPE I

CONTINUED

Executive Summary

Internal Business Value of BIM
There are a variety of ways that companies bene tinter-
nally from adopting and implementing BIM. Most of these
improvements are related to productivity gains and an
enhanced ability to secure new work.

With regard to productivity gains, the leading improve-
ments cited by BIM users in Western Europe are:

= Reduced errors and omissions in construction
documents

= Reduced cycle time of speci cwork ows
= Reduced rework

Although the overall perception of BIM’s bene ts for
helping rms market themselves was reported to be
greater in the North American research, Western Euro-
pean BIM users did report that BIM is generating a
positive impact on:

m Offering new services
= Marketing new business to new clients
= Maintaining repeat business with past clients

In keeping with the overall experience of business value
from BIM, those users with more advanced BIM skills
enjoyed a higher level of these internal bene ts. Western
European BIM experts are two to three times more likely
than beginners to report seeing high to very high levels
of value.

Project Value of BIM
As more teams learn every day, BIM has growing impli-
cations for improving the broad scale project ecosystem
and enhancing project outcomes for all parties. In the
Western European survey, most of these gains are
reported in the areas of better communication and under-
standing of a project, and the overall increase in project
quality that BIM makes possible.

BIM is not perceived to contribute equal value to all
phases of a project.

m 69% of BIM users assign a high or very high value to
BIM during design development and 67% during
technical design.

m This contrasts with less valuable stages such as
mobilization (26%) or design brief (32%).

Further, not all bene ts of BIM provide equal value.

SmartMarket Reports McGraw-Hill Construction
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BIM Bene ts Contributing the Most Value

Source: McGraw-Hill Construction, 2010.

Improved collective understanding of design intent
69%

Improved overall project quality
62%

Reduced con icts during construction
D 59%
Reduced changes during construction

56%

Fast Client Approval Cycles
44%

Better cost control/predictability
I 43%

Reduced number of RFIs (Requests for Information)

D 43%

Western European BIM users identi ed the following as
the highest-value project bene ts:

= Improved collective understanding of design intent (69%)
= Improved overall project quality (62%)

m Reduced con icts during construction (59%)

Player Value of BIM

Each player on a construction project has its own unique
work ow and demands; thus each also has a differ-

ent value proposition in regards to BIM, and therefore a
different experience of business value.

m Architects in Western Europe nd the most value
in BIM’s ability to improve their design process.
Compared to North American rms, they report less
interestin its collaborative potential than in how it
affects their immediate processes.

m 62% of engineers found high or very high value of BIM
in the construction phase, more even than contractors
(52%) and far more than architects (40%).

m Unlike architects and engineers, nearly half of the
contractor respondents (46%) have been using BIM for
one year or less. This is a likely cause of their relatively
low perception of ROI, such that 40% expect to either
break even or lose on BIM adoption, while only 8%
report ROI of 25% or greater.

www.construction.com



THE BUSINESS VALUE OF BIM IN EUROPE DATA I

Data: Ado

ption

Key Findings in Western Europe:

m Alittle over one third of the industry in
Western Europe (36%) has adopted BIM.

m Architects are the primary adopters (47%) with engi-
neers (38%) and contractors (24%) lagging behind.

m 45% of BIM users in Western Europe consider
themselves experts or advanced.

Key Findings vs. North America

m Somewhat surprisingly, over a third of Western
European BIM users (34%) have over 5 years of
experience using BIM vs. only 18% in North America.

m Contrary to North America, where BIM adoption
has surged among contractors (50%), BIM has not
yet been widely embraced by Western European
contractors (24%).

BIM Adoption North America vs. Europe

Source: McGraw-Hill Construction, 2010.

2007 2009 2010
North America Europe

McGraw-Hill Construction

Overview: Western European Adoption
vs. North America

The adoption of building information modeling in
Western Europe is lagging behind North America. In 2010,
a little over a third of Western European respondents
(36%) report using BIM or BIM-related tools versus nearly
half of North American respondents (49%) in 2009.

Unlike North America, a very high percentage of
Western European BIM users (34%) have been using
BIM for over 5 years. Thus, it appears that in the coun-
tries surveyed, BIM was embraced by a core group of
early adopters. However, growth has been relatively at
until relatively recently. This can be compared to North
America, where the bulk of BIM adoption (66%) has
occurred in the past 3 years.

While the adoption levels of BIM in Western Europe lag
those in North America (36% vs. 49%), the level of pro -
ciency using BIM has not. Today, 45% of BIM users in
Western Europe consider themselves expert or advanced
vs. 42% in North America. This high level of pro ciency is
likely due to the large number of professionals that have
been using BIM for more than 5 years.

Years Using BIM

Source: McGraw-Hill Construction, 2010.

1year 2 years 3years 4years 5years 5*years
5 : : ' 34%
22%
18% 189
14% 14% :
10%

6%

II8%

NorthiEurope

I 10%10%

America:

2
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Adoption  coumueo

m Architects have the highest level of BIM adoption
and pro ciency. Nearly half of architects (46%) have
adopted BIM, with 42% of architects creating BIM
models and 19% also analyzing them. Today, 48%
of architects who use BIM consider themselves
advanced or expert.

= Nearly 4 in 10 engineers (37%) use BIM. They lag
behind architects but lead contractors in adoption by
a considerable margin. Interestingly, this adoption
level among engineers in Western Europe is almost

as high as among engineers in North America (42%)—
who were shown in the 2009 North American study
to be somewhat resistant to fully embracing BIM
technology.

m Contractors have the lowest level of BIM adoption and
pro ciency, with only 23% saying that they are using
BIM and only one quarter (26%) indicating that they
consider themselves expert or advanced. Contractor
adoption is also the most recent—68% having begun
using BIM in the past 3 years.

BIM Adoption and Usage

Source: McGraw-Hill Construction, 2010

ARCHITECT CONTRACTOR TOTAL
We are not using BIM 549, N 63% 77% I 649 I
We are creating (authoring) models 239, I 15% 6% M 16% I
We are using BIM tools to analyze
models but not creating our own models 4% 7% 11% 6% M
We are creating and analyzing models 199 I 15% 6% M 14% Il

Like in North America, BIM users in Western Euro-

pean typically create models, rather than working with
existing ones. Although some team members, particu-
larly contractors, use tools to analyze existing models,

a majority of players author their own models. In some
cases, this could be because the team member is the only
one using BIM on a project. In other scenarios, multiple
team members may choose to create their own models
that focus on their individual needs rather than alter or
add to an existing model.

SmartMarket Reports McGraw-Hill Construction
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User Differences

= More than 4 in 10 architects (42%) create BIM models,
with nearly half of this group (19%) also analyzing
them.

m Engineers tend to author their own models, although
at a lower level than architects (30%).

m 11% of contractors use tools to analyze existing
models—more than twice the number of architects
(4%). However, nearly the same number of contractors
(12%) create their own models—most likely because
models from other players do not exist, are not being
shared or do not contain the information that the
contractor needs.

www.construction.com
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Adoption o

Depth of Involvement

The use of BIM on projects directly corresponds to the
level of BIM expertise that the user has achieved:

= Nearly 70% of experts use BIM on more than 60% of
projects.

m 46% of beginners use BIM on more than 15% of their
projects. This amount is far greater than beginners in
North America, where only 20% use it on more than
15% of their projects.

Although nearly two-thirds of Western European building
team members are not using BIM today, most non-users
are open to evaluating its potential bene ts. Only asmall
percentage (4%) have used it and then decided not to use
itagain.

Unlike North America, where 87% of potential users
are interested in using BIM, in Western Europe there is a
far higher percentage (27%) of potential users that have
no interest in using it. The reason for this disinterest may
be related to the differences in the construction econ-
omies. In Western Europe there are far more smaller
projects involving the retro t of older existing building—
an environment less conducive to BIM use.

Among the various professional groups surveyed,
contractors are actually the most intrigued, with 70%
indicating that they believe it is a technology worth
considering. This can be compared to engineers, where
33% have no interest in using it or have used it and
decided not to use it in the future.

McGraw-Hill Construction
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= Among all Western European users, 59% use BIM
on more than 30% of their projects. This is strik-
ing compared with North America, where 45% use
it on 30% or more of their projects—despite the fact
that North America has a higher adoption rate. This
indicates that those Western Europeans who have
adopted BIM have signi cantly integrated it into their
internal processes.

Key Findings about Non-users

m 37% of non-users are open to exploring
BIM’s potential value.

m Almost a quarter (23%) are already convinced it will
be valuable.

m Only 9% are currently evaluating it but have not yet
tried it.

m Over a quarter (27%) of non-users have no interestin
using it, and 4% have tried it and decided not to use it.

= Architects who have not used BIM are the least likely
to be actively evaluating it, but nearly a third are open
to exploring its potential value.

BIM Attitudes Among Non-Users

Source: McGraw-Hill Construction, 2010

We have...

M used it but decided not
to use itanymore

M notused it and have no
interestin using it

M notused itbutare open
to exploring its potential
value for us

M notused it and believe
it will be valuable for
us but have not begun
evaluating it

M notused itbutare
actively evaluating it

www.construction.com SmartMarket Reports
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Adoption o

Future Growth

As previously indicated, over a third of BIM adoption in
Western Europe (34%) occurred over 5 years ago. Since
that time BIM adoption has been steady but at—averag-
ing slightly more than 10% each of the subsequent years.
However, in the past year there has been a slight surge,
with nearly 20% of adoption taking place since early 2009.

m 46% of users have adopted it within the last three
years—this can be compared with 66% in North
America.

= While 59% of users employ BIM frequently on
their projects today (>30% of projects), the number
using it at that level could increase to 76% in the
next two years.

User Differences

m Beginners are very optimistic that they will expand
BIM use quickly. While 54% use it on 15% or less of
projects today, only 20% expect to use it at that level in
two years.

m Today’s expert users will continue to expand their use
of BIM, with the percentage using it on 60% or more of
projects rising from 69% in 2010 to 84% in 2012.

m Contractors expect the largest rise in BIM use, with
54% saying it will be used on more than 30% of their
projectsin 2012, compared to 11% who use it at that
level today.

SmartMarket Reports McGraw-Hill Construction
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BIM Usage on Projects

Source: McGraw-Hill Construction, 2010

m <15%
= 15-30%
= 30-60%
H 60% +

CURRENT IN2 YEARS
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Adoption o

The adoption rate for BIM in Western Europe across
all three countries surveyed was statistically the same
(36% +/- 2%).

Architects led adopters by professional type in the
United Kingdom and Germany but trailed engineer adopt-
ers in France. In all three countries, contractors had the
least amount of adoption with less than 30% adoption
in all three countries. However, the level of BIM use by
contractors on projects in all three countries is expected
to surge in the next two years.

Also, interestingly, the number of BIM adopters who
consider themselves advanced or expertin using BIM is
45% in the UK and over 50% in both Germany and France.

The adoption rate for BIM in the United Kingdom among
construction professionals surveyed is 35%. Adoption is
led by architects (60%), followed by engineers (39%) and
contractors (23%).

Among those that have adopted BIM, 45% believe they
are advanced or expert—only 23% consider themselves
beginners. This high level of BIM expertise corresponds
with the fact that 38% of adopters have been using BIM
for more than 5 years and 54% of adopters use BIM on
30% or more of projects. Thus, not surprisingly, BIM
experience leads to BIM expertise, which then leads to
willingness to use it more often on projects.

However, within the UK, contractors have not fully
embraced BIM. Only 23% of contractors have adopted
BIM, and only 7% use it on 30% or more of projects. Like
in North America, there is an indication that BIM use will
surge among UK contractors with heavy use (>30% of
projects) expected to increase to over 50% by 2012.

71% of UK adopters perceive a positive return on
investment (ROI) from BIM, with 37% reporting ROI of
25% or more. 13% of UK adopters perceive negative
ROI—the highest total among the three countries
surveyed.

McGraw-Hill Construction
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BIM Adoption Rate

Source: McGraw-Hill Construction, 2010.

Western
Europe
36%

United
Kingdom

35% Germany

36%

UK users see the most value from BIM through:
m Reduced con icts during construction (70%)
= Improved collective understanding of design intent (69%)

= Reduced changes during construction (60%)

Perceived ROl on Overall Investment in BIM

Source: McGraw-Hill Construction, 2010.

UK FRANCE GERMANY
Negative 13% Il 5%l 9% Il
Break-even 16% M 13% M 249, I
<10% 129 M 179 169
10-25% 220 I 23 I 179
25-50% 179 179 I 199 .
50-100% 9% 139 I 139
Over 100% 11% Il 129 M 2%l
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Adoption o

France has the highest adoption rate of BIM among
construction professionals surveyed at 38%, although itis
only slightly higher than rates in the UK and Germany.

Unlike the UK and Germany, engineers (44%) are
slightly ahead of architects (40%) in BIM adoption.
However, French architects began adopting BIM sooner,
with 51% having 5 years of experience or more versus
37% of engineers. As in the other countries surveyed,
contractors trail in adoption at 29%, with half adopting
BIM in just the past 2 years.

A very high percentage of French adopters (72%) use
BIM on 30% or more of projects. This heavy use is led by
architect adopters, 83% of whom use it at that level. As

The adoption rate in Germany sits right between the UK

and France at 36%. As in the UK, adoption is led by archi-
tects (43%) followed by engineers (33%) and contractors
(24%).

German advanced and expert users (51%) outnumber
beginners (17%) 3 to 1. However, in a slight variance from
the other countries surveyed, only 23% of German adopt-
ers began using BIM over 3 years ago. The majority (51%)
began using BIM in the past 3 years. This recent adoption
is led by contractors, with 50% of their adoption occurring
in the past year.

German adopters as a group use BIM 47% of the time
on 30% or more of their projects. This project use is led by
architects (77%) followed by engineers (53%). Once again,

Bene ts Contributing the Most Value

Source: McGraw-Hill Construction, 2010.

in the UK, contractors are least likely to use BIM, with only
26% using it on 30% or more of their projects. However, this
heavy use is expected to grow to 50% in number the next
two years.

French BIM users are by far the most optimistic about the
ROI they get from BIM. 82% of users perceive that they get
positive ROI, with 42% seeing ROI of 25% or more. Only 5%
report getting negative ROI.

French users see the most value from BIM through:

m Reduced con icts during construction (76%)

= Improved collective understanding of design intent (71%)

contractors trail in this category, with only 10% using it on
30% of more of their projects. However, just like in the other
surveyed countries, heavy use is expected to grow to 60%
by 2012.

German BIM users have the lowest positive perceived
ROI between the three countries at 67%.

German BIM users are more aligned with UK users in
where they see the most value from BIM.

m Reduced con icts during construction (63%)
= Improved collective understanding of design intent (58%)

= Reduced changes during construction (58%)

"""""""""""""""""" UK FRANCE _ GERMANY

Faster client approval cycles 479 I 429 I 559 I
Improved overall project quality 57% I 44y, I 589 I
Reduced changes during construction 609 I 509 I 589 I
Improved collective understanding

of design intent 69% NN 71 DN 5o .
Reduced con icts during construction 709 I 7o DN 630
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The primary reason that non-users give for not
implementing BIM is the lack of client demand. 55% of
non-users surveyed indicated this was the number one
reason followed by the lack of suf cient time to evaluate
it (49%) and software being too expensive (41%).
Non-users also believe that their clients are not using
BIM-with 87% believing that clients are using it on 15%
or less of projects.

About one quarter of non-users (24%) believe that BIM
will be highly or very highly important to the industry
in ve years. However, more non-users (32%) actually
believe that BIM will have low or no importance. Most
non-users (44%) believe that BIM will have moderate

importance in the next 5 years. This contrasts with North

America where 42% of non-users believe that BIM will
have high or very high importance in the next 5 years.

Across the board, all three main professional groups—

architects, engineers and contractors—nearly an equal

amount believe that BIM will have moderate importance

in 5 years. Other surveyed construction professional

groups that included owners, planning rms and building

product manufactures had the highest expectations for
BIM, with 36% saying that BIM would be of high or very

high importance to the industry in the next 5 years. Archi-

tects were the most negative, with 41% indicating that
BIM would have low or no importance in 5 years.

One of the reasons for the somewhat negative percep-

tion of BIM’s future may be that there is a lack of internal
understanding of BIM. Lack of internal understanding of
BIM (55%) was the number one reason why non-users
have delayed their adoption of BIM. Other highly rated
reasons included the cost to implement BIM (52%) and
to purchase BIM software (51%) and also that it seems
less ef cienton smaller projects (50%). Thus, non-user

concerns about BIM’s cost and its perceived limited value
on small projects may be delaying its deployment, espe-

cially among small rmsin Western Europe.

McGraw-Hill Construction

Western European non-users also do not currently
see an immediate competitive threat resulting from BIM
non-use. 81% of non-users believe their competition
is using BIM on less than 15% of their projects. This
perception is particularly strong among architects, with
82% believing that their competition is using BIM on
15% or less of projects—this is despite the fact that
architects have the highest adoption levels among
industry professionals.

Importance of BIM in Five Year

Source: McGraw-Hill Construction, 2010

M No importance

M Low importance
Moderate importance

M High importance

= Very High importance

www.construction.com
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Adoption o

Potential Adoption Drivers

There are a number of factors that could motivate non-
adopters to begin using BIM. Just like those who are
using BIM today, non-users want to see it improve
communications, speed design, eliminate errors,
make a safer worksite and reduce costs.

Productivity

Productivity issues are a primary driving factor. All non-

users listimproved communication among all parties in

the design and construction process as their top bene t.
Not surprisingly, architects welcome the prospect of less
time drafting, more time designing.

Accuracy

Improved accuracy is also a big potential draw for non-
users. Both architects and engineers have indicated that
they see value in BIM producing more accurate construc-
tion documents. Every team player ranks this among their
top bene ts.

Schedule and Budget

Saving time and money is a core goal of any building
team, especially contractors. Contractors believe BIM can
lead to reduced construction costs and also can improve
budgeting and cost estimating capabilities.

Worksite Safety & Lean Construction
Finally, non-users also believe that BIM can ultimately
make the construction site safer and give them a better
ability to increase the use of lean construction methods.

Less In uential Factors
Less than 40% of non-users said these potential bene-

ts would highly or very highly in uence their decision to
adopt BIM.

= Modi cations of design parameters (41%)

= Improved operations, maintenance and facility
management (36%)

= Reducing litigation and insurance claims (34%)

= Improved ability to do digital fabrication (32%)

SmartMarket Reports McGraw-Hill Construction
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Potential Adoption Drivers in Western Europe

Source: McGraw-Hill Construction, 2010.

Improved communication between
all parties in the design and construction process

57%

Less time drafting; more time designing
56%

More accurate construction documents
I 54%

Improved budgeting and cost estimating capabilities
51%

Safer worksites
I 50%

Reduced construction costs

I 50%
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© Léon Wohlhage Wernik Architekten, Berlin

Finding Interoperability and
Reducing Redundancies

Maximilianeum Expansion

MUNICH, GERMANY

McGraw-Hill Construction

Expansion of the
Maximilianeum
in Munich

ne of the most appealing
aspects of this emerging
technology is the ability
to create consistent proj-
ect data in a building information
model that can be used throughout
the lifecycle of a building. Enter-
ing information once into a model
and then sharing that information
with other users helps eliminate the
redundancy of reentering data and
reduces the potential for errors. But
such project goals come with con-
siderable challenges. Adoption of
BIM and BIM-related tools remains
mixed in many parts of Europe and
even among companies that do use
the technology, nding interopera-
ble means of data exchange does not
always come easily.
The architecture rm Léon Wohl-
hage Wernik in Berlin is hoping
to bridge the data exchange gap
between designers and facility man-
agers with the €14-million expansion
of the Maximilianeum in Munich. The
4,500-sg-meter project will expand
the Bavarian State Parliament facil-
ities along the northside of the
building, adding 65 of ces, alarge
meeting room, three smaller meet-
ing rooms, a server centeranda t-
ness area. Design of the expansion
began in spring 2009 and construc-
tion broke ground in May 2010. Com-
pletion is expected in spring 2012.

Gathering Facility
Management
Information

Siegfried Wernik, managing director
of Léon Wohlhage Wernik, says that
from the beginning of the project,
the facility managers had an inter-
est in getting building data from the
design team so that it could be used
for the eventual maintenance and

CONTINUED

15 www.construction.com SmartMarket Reports



THE BUSINESS VALUE OF BIM IN EUROPE

© Léon Wohlhage Wernik Architekten, Berlin

management of the building.

“In the past, architects and
engineers would Ilin that facility
management information manually,”
he says. “Thatis notan ef cient thing
to do. We have that data and we want
to give it to the facility managers in
one le”

The team launched a pilot project
to export the geometric and alphanu-
meric data from the virtual building
model using the IFC standard into the
manager’s software system.

Ensuring Accurate
Information
In addition to improving ef ciency,
Wernik says the exchange will be par-
ticularly helpful in ensuring accuracy.
“Having consistent data is really
important,” he adds. “What usually
happens if you do not have consis-
tent data is you have information on
the drawing which is ‘A’ and infor-
mation on the schedule which is ‘B’
and information on the speci cation
whichis ‘C." That is the problem if the
data are from various sources.”

SmartMarket Reports

McGraw-Hill Construction 16

Maximilianeum Expansion

MUNICH, GERMANY

“The issue of whether we save time or money by
using BIM doesn’t really come up; without BIM, we
wouldn’'t attempt these tasks in the rst place.”

—Siegfried Wernik, managing director, Léon Wohlhage Wernik

Missing the Contractor
Although BIM data will be shared
between the designers and end
users, the contractor on the Maxi-
milianeum project is not using BIM.
Wernik says that while some large
German rms, like Hochtief, have
adopted BIM, most other rms have
not started using the technology.

“A lot of contractors have no idea
what BIM is,” he says. “It’s a strange
scene in Germany. Some big compa-
nies deal with it, but it’s not common
knowledge yet.”

Reaping the
Bene ts of BIM

Wernik says his company is reaping

multiple bene ts from the use of BIM.

Designers use modeling to create
multiple iterations of designs, each

Expansion of the
Maximilianeum
in Munich

time adding additional information
that could be used later. The ability
to regularly calculate quantities also
helps the rm stay on top of cost
estimates.

Although Wernik recognizes the
bene ts of BIM, he does not think in
terms of value because, in many cases,
the technology has added capabilities
that architects at the rm did not
previous have.

“Whether calculating data of doors,
windows or spaces in sustainability
analysis or other relevant planning
data, doing analysis in real time is
possible only if you are working in
the virtual building model,” he says.
“The issue of whether we save time
or money by using BIM doesn’t really
come up; without BIM, we wouldn’t
attempt these tasksinthe rstplace.” m
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Data: Overall Value of BIM

Key Findings in Western Europe

m Three-quarters of BIM users (74%) are experiencing a
positive perceived ROI.

m 82% of BIM users who formally measure ROl are
seeing positive returns.

Key Findings vs. North America

= More BIM users in Western Europe are experiencing
a positive ROl as compared to their counterparts in
North America—a differential of 11%.

m 46% of BIM users in Western Europe who formally
measure ROl are seeing returns of 25% or more on
their investments vs. 32% of users in North America.

Overview: The Value Proposition

of BIM in Western Europe vs.

North America

Western European users are generally more positive
about the value proposition of BIM compared to their
North American counterparts.

Perceived ROI North America vs.
Western Europe

Source: McGraw-Hill Construction, 2010.
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Nearly three-quarters of Western European BIM
users (74%) are experiencing a positive perceived ROI
on their overall spending on BIM. Of this number, 38%
believe they are getting 25% or more ROI. Only 10% of
users believe they are getting negative ROI. This can be
compared with North America, where two-thirds (63%) of
users are experiencing positive ROl and 26% believe they
are getting ROI of 25% or more.

As in North America, users in Western Europe who
formally measure ROI on BIM report higher returns than
those who estimate returns based on perception.

82% of Western European users who measure ROI
report getting positive ROI, with nearly half (46%)
measuring that they get ROI of 25% or more.

With experience, users can see more value—and in
Western Europe there are more experts:

m 49% of users in Western Europe consider themselves
advanced users or experts.

m 92% of expert users see positive ROl with BIM
compared to 46% of beginners.

m 58% of experts formally measure ROl on 25% or more
of their projects versus just 18% of beginners.

Measured ROI North America vs.
Western Europe

Source: McGraw-Hill Construction, 2010.
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Overall Value of BIM

CONTINUED

User Differences

Architects

Architects in Western Europe see the highest ROI, with
8 out of 10 (82%) reporting positive results. As design-
ers, they experience many intangible bene tssuch as
improved coordination of drawings and documents. This
ROl is much higher than that perceived by architects in
North America (58%).

Engineers

Nearly 70% of Western European engineers surveyed
experience positive ROl when using BIM. This is dramat-
ically higher than in North America where only 46% of
engineers report positive ROl and a stunning 32% report
negative ROL.

Contractors

Western European contractors today see the least

ROI from BIM, with 40% reporting negative or break-
even ROI. This is also dramatically different from North
America where contractors are today recognizing spe-
ci ctangible bene tsand savings realized through clash
detection. Similar attitudes towards BIM ROI existed
among contractors in North Americawhen rst surveyed
in 2007. This suggests that over the next two years con-
tractors in Western Europe may also see a signi cant
increase in the ROl and overall value that they will get
from BIM.

Perceived ROI by Experience Level—Western Europe

Source: McGraw-Hill Construction, 2010.

BEGINNER ADVANCED EXPERT. TOTAL
Negative 300 N 8% 3% 0% 109% Il
Break-even 249, . 22% 10% Il 8% M 16% I
<10% 159 17% 129 129 149
10-25% 15% 28% 220 I 13BN 229 I
25-50% 6% M 11% 309 NN 229 N 139 N
50-100% 7% M 8% 149, I 169 I 119 I
Over 100% 3% M 6% 9% Il 24% N 9l
Perceived ROl on Overall InvestmentinBIM
Source: McGraw-Hill Construction, 2010
ARCHITECT ENGINEER CONTRACTOR . OTHER TOTAL
Negative 5% M 119, 20, I 149, I 109 Il
Break-even 139 209 209, I 219 . 16% I
<10% 11% 13% 260 N 10 149
10-25% 239, I 2300 269 N 129 229 I
25-50% 199 . 24% N 4%l 18 I 189 N
50-100% 149 7% M 2%l 129 119% Ml
Over 100% 159 I 2% 2%l 49l 99 Il
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Overall Value of BIM

CONTINUED

Quantifying Results

In order to understand better the value of BIM, many
users have made formally measuring ROl a part of their
internal processes. Tracking ROI on BIM projects can be
a tricky proposition. Users often need to gather a wide
range of data from various sources and have a suf -
cient library of data on similar projects that can be used
for comparison. As more industry-standard metrics are
developed, the ability to track ROI could improve in the
coming years.

Level of Measurement

Two-thirds (66%) of BIM users formally measure ROl on
BIM. One- fth of users (21%) measure it on a majority of
BIM projects.

Expertise

The more expertise users have in BIM, the more likely
they are to measure ROI on projects. Only 23% of experts
do not measure ROI on projects while 21% measure it on

75% or more of their projects. This can be compared with
beginners, 42% of which do not formally measure ROl on
projects.

By User Type

Engineers are most likely to measure ROI, with 74%
doing so on at least some of their projects. Thisis in
stark contrast to North America, where engineers are the
least likely user type to measure ROI. In Western Europe,
contractors are least likely to measure ROI (57%).

Future Outlook

Many who do not formally track ROl are open to doing

so in the future. Over 60% of them say they probably will
in the future (32%) or have not decided if they will (29%).
Of the various respondent groups, contractors are by

far the most likely to measure BIM ROl in the future, with
75% indicating they probably will do so over the next few
years.

Percentage of BIM Projects on Which ROI is Measured

by Level of Experience

Source: McGraw-Hill Construction, 2010.

_.BEGINNER ADVANCED EXPERT TOTAL )
None 420, N 41% 27% I 239 N 349 I
<25% 399 I 26% 220 I 18N 269 I
25-50% 109 I 20% 220 I 249 N 199 NI
50-75% 1%| 7% 109 I 149 8%
75-100% 8%l 6% 199 . 210 N 139
Percentage of BIM Projects on Which ROI
is Measured by User Type
Source: McGraw-Hill Construction, 2010.
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Overall Value of BIM

CONTINUED

Where Users Invest

Developing BIM knowledge and experience requires
investments in a broad range of products and processes.
These areas of investment change over time, as some
initial investments take a backseat to others that will
deepen a user’s BIM competency.

Areas of BIM Investment

DEVELOPING INTERNAL COLLABORATIVE
BIM PROCEDURES

For Western European users this is the highest priority.
44% of respondents indicated this is where they are
currently focusing their investments in BIM, and it was
equally important to architects (43%), engineers (43%)
and contractors (43%). This is a top rated priority for
the most experienced users (59%), but less so for
beginners (34%).

BIM SOFTWARE

Software is the tool that drives BIM. 42% of all
respondents have indicated that investment in
software is the second highest current investment
priority, and it is especially important among expert
(55%) and advanced (53%) users.

NEW/UPGRADED HARDWARE

Following closely in the path of software investment,

new/upgraded hardware is also currently a focus of
rms using BIM. 40% of respondents reported this is an

investment priority.

MARKETING YOUR BIM CAPABILITY

Marketing BIM capabilities was one of the higher
investment priorities in North America (43%) but is less
of a priority in Western Europe (34%). However, it has
more importance for experts (45%) and advanced users
(45%) who probably want to demonstrate their rms’ BIM
capabilities in order to win new clients and business.

BIM TRAINING

Training is a critical investment, particularly for new
users. Some of the newest users in Western Europe are
contractors who consider BIM training to be one of their
highest priorities (41%).

20
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Current BIM Investment Priorities
Source: McGraw-Hill Construction, 2010.

Developing internal collaborative BIM procedures
44%

BIM Software

I 429

New/upgraded software
40%

BIM Training
I 349

Marketing your BIM Capabilities
34%

Software customization/interoperability solutions
I 539

Developing collaborative processes with external parties
32%

Developing custom 3D libraries
31%
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Overall Value of BIM

CONTINUED

Value on the Horizon

Asigni cant majority (90%) of Western European BIM
users say they see value in BIM today but the full potential
of its bene ts has not yet been realized. On the extremes,
very few BIM users say that they are getting everything
out of BIM or getting no value from BIM—6% and 4%
respectively. Most of the remaining users are evenly split
between those saying they are getting a great deal of
value out of BIM but believe there is more to be gained
(50%) and those who believe they are just scratching the
surface of what BIM can provide to them (40%).

Experience weighs heavily in users’ accounting of the
business value of BIM. 90% of experts believe they are
either getting everything out of BIM that they can, or that
they are getting a lot of value, compared to only 13% of
beginners.

User Differences

= A majority of architects (55%) and engineers (52%)
believe they are getting a lot of value out of BIM but
believe more can be gained.

m 96% of contractors are getting some value out of BIM,
but most are just scratching the surface (61%).

Level of Business Value of BIM—Total and By Level of Expertise

Source: McGraw-Hill Construction, 2010

‘‘‘‘‘‘‘‘‘‘‘ BEGINNER ADVANCED EXPERT TOTAL
We're getting no meaningful

value from BIM 11% M 3% 2%l 0% 4%l

We're just scratching the surface of

how much value BIM can provide us 760 NN 52% 18% Il 10% M 40% I
We're getting a lot of value from BIM

but believe there is more to be gained|  13% M 42% 75% I 669 N 509 I
We're getting everything out of BIM

that we believe it can provide us 0% 3% 5%l 24% 6%l
Level of Business Value of BIM—By Respondent Type

Source: McGraw-Hill Construction, 2010

........... ARCHITECT ENGINEER CONTRACTOR

We're getting no meaningful

value from BIM 4%l 5% M 4%l

We're just scratching the surface of

how much value BIM can provide us 319 41% 619 I

We're getting a lot of value from BIM

but believe there is more to be gained | 55% NN 520, N 359, N

We're getting everything out of BIM

that we believe it can provide us 10% 2% 0%
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© HOK | Turner & Townsend | AECOM

efore the rstshovel
touched the ground at the
new Aylesbury Crown
Courtin Aylesbury, UK, the
design team reached the verdict that
building information modeling had
proven valuable on the £35-million
project. Designers found multiple
ways to leverage the technology
to save time and money while
improving communications with Her
Majesty’s Court Service and other
team members.

The 5,200-sg-meter project, which
was designed by the London of ces
of HOK with Turner & Townsend and
AECOM, combines four courts into
one facility along with public hall
administration, consultation and wit-
ness rooms, judicial and custody
accommodation and secure exter-
nal areas.

Starting BIM in
Schematic Phase
Although the team planned to use
BIM on the project, the model was
not created until the schematic
phase. Femi Oresanya, vice presi-
dent at HOK and the project man-
ager, says the team chose to start

Aylesbury Crown Court: Site Plan

SmartMarket Reports
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Aylesbury Crown Court

with conceptual designs in basic
3D software during the concep-
tual phase before committing time
and resources to creating a full BIM
model.

“[BIM] requires us to make
decisions much earlier in the process
and you don’t want to spend much
time going back and forth at a
conceptual phase,” he says. “You
don’t want to commit resources to a
proper BIM model until you've got a
level of sign-off from the client.”

Once the model began to take
shape, it quickly proved its value
to the client as a communications
tool, says David Light, BIM special-
istat HOK.

“Many clients don’t fully under-
standa at 2D world,” he says.
“When they see itin 3D, they get
enlightened. It really helps sell the
design and becomes a very relevant
marketing tool.”

Focus on Costs

and Schedule

Because the project was public, a
sharp focus was kept on costs. Ore-
sanya says that by having detailed
quantities in the model, the team

could ef ciently track costsinreal
time to keep the client apprised of
budget issues.

The model also helped speed
critical changes to the design. A 3D
topographical survey, which was
not commissioned until after the site
was purchased, revealed water table
issues and extra digging that would
be required. The changes would
increase costs so the team needed
to redesign the scheme to meet the
approaching end of the nancial year.

“The clock was ticking,” Light says.
“On a project without [BIM], it would
have taken two months to design this
scheme, and we were able to do it
in a couple of weeks. All of the infor-
mation we needed to do the rede-
sign was already in the model. That’s
where BIM really earns its money.”

Showing Value to

the Owner

Oresanya says the level of detail in
the model was particularly helpful for
validating areas for the client.

“We had to follow a court design
standards guide that gives indica-
tive areas in all of the spaces, and
because it’s public sector money, you

A

CONTINUED
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Aylesbury Crown Court: The main entrance positioned to the northeast end of the site

have to spend a lot of time validating
those areas,” he says. “We were able
to rethose off very quickly, even on
adaily basis.”

The team was able to connect the
model with an external database of
room speci cations to control room
data requirements and generate
room datasheets.

Enabling Sustainability
The HOK model also proved useful
for architects doing early energy

McGraw-Hill Construction

Aylesbury Crown Court
AYLESBURY, UNITED KINGDOM

analysis of the building, which

is aiming to achieve a BREEAM

(voluntary green building rating

program in the UK) excellent rating

for its sustainability characteristics.
“It gives us a broad-brush view of

the sustainability of the project and

allows us to have that commentary

with those engineers,” Oresanya

says. “We can be better involved

in those discussions about things

like how the building is oriented

on the site.”
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Helping the Contractor
Bidding Process

At the owner’s request, the model
was also passed to contractors to
help with the bidding process. One
contractor used the model for a walk-
through presentation to the client
and used the data to show 4D [sched-
ule] construction. Oresanya says he
expects the BIM model to prove valu-
able through to completion of the
project, as data are used by the con-
tractor for construction models. m
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- Internal Business Value of BIM

Key Findings in Western Europe

= Reduced errors and omissions in construction
documents is the top rated business value of BIM.

m As the level of expertise of BIM use increases, so does
the level of internal business bene ts experienced.

m Better multiparty communication and understanding
from 3-D is seen as most important to improving ROI
on BIM.

= Non-interoperability of BIM software is rated as the
greatest obstacle to improving value.

Key Findings in Western Europe vs.
North America

m Over half of Western European BIM users (52%) see
reducing cycle time of speci cwork owsasatop
bene tvs. only 31% in North America.

= Contrary to North America where contractors see BIM

use bringing a high level of bene t to their practices
(56%), a much smaller portion of Western European
contractors (35%) are seeing it as a high-level bene t.

Relative Importance of Internal Bene ts

Source: McGraw-Hill Construction, 2010

Overview: Internal Bene tsin
Western Europe vs. North America
Similar to North American users, Western European
users are seeking real business value from their invest-
ments in BIM technology. The bene ts of BIM are
primarily being experienced in the form of increased ef -
ciency and productivity gains through reduced errors
and omissions, reduced rework and reduced cycle times
of work ows. Meanwhile, better communication and
improved project process outcomes are seen as the top
ways to improve value from BIM.

However, internal business bene ts are not happen-
ing overnight. Only with experience do users begin to see
how BIM can offer considerable value to their companies.

m Experts are 2 to 3 times more likely than beginners to
see a high level of internal bene ts.

m 8in 10 experts say reduced errors and omissions in
construction documents bring high to very high value.

DID NOT

"""""""""""""""" ANSWER _ MODERATE  HIGH/VERYHIGH
Reduced errors and omissions in

construction documents 2%l 13% 249 I 619 I
Reducing cycle time of speci ¢ work ows 4% 16% 289 I 520, I
Reducing rework 7% M 18% 259 I 509, I
Offering new services 4% 18% 319 I 479
Marketing new business to new clients 3%l 26% 25% I 469 I
Reducing overall project duration 2%l 24% 330 I 410
Maintaining repeat business with past clients 3%l 28% 320, N 379 .
Increased pro ts 4% 26% 330 I 379 .
Younger staff’s Iearninyguéf howbuildings S
gotogetherisimproved o %M 26% 320 MENNNNN oy, RS
Reduced construction cost 4% 36% 3000 I 309 N

Overall better construction project outcomes 0% 36% 379 I 279 .

Fewer claims/litigation 13% Il 38% 269 I 23,

Recruiting and retention of staff 10% 0 34% 369 I 209 N
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Internal Business Value of BIM

Key Findings: Top Rated Business
Bene ts

= Reduced errors and omissions in construction
documents

= Reduced cycle time of speci cwork ows

= Reduced rework

Top Rated Business Bene ts

Virtual design and construction with BIM creates the
potential to identify problems earlier in the building
process. With interoperable exchange of models and
data, team players can better ensure that information

is complete and accurate. A majority of all users (61%)
see this as asigni cantbene t. More experienced users
recognize its value compared to others.

BIM assists in signi cantly reducing lifecycle time by
facilitating better communication and management of
delivery times. A majority of architects (56%) see reduced
cycle time of speci cwork ows providing asigni -
cantbene tto their practices. As the level of expertise
increases, so does the level of internal business bene t.

Fixing problems early means fewer issues in the plans
and ultimately fewer hassles on the construction site.
Many contractors (52%) see the potential of BIM to reduce
rework as asigni cantbene t. Thisisthetop bene t
thatis being realized by all groups. It is also the second
highest-ranked bene treported by expert users (71%),
compared to fewer beginners who see it that way (50%).

McGraw-Hill Construction
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BIM is a way to bring new, technologically advanced
offerings to a mature business. Many users (47%) say
adding BIM to their toolbox brings a high level of bene t
to their practices.

BIM opens doors for design and construction compa-
nies in the built environment. 46% of Western European
adopters think this is a key bene t. As more clients begin
to require BIM on jobs, team members need to have BIM
skills to capture that business. On the ip side, compa-
nies can also introduce the technology to new clients that
are not requiring BIM and use it as a marketing feature

to provide a competitive advantage in their bids. This

is particularly true for more experienced users who are
promoting this skill.

Business Bene ts in Western Europe
While North American users are eager to capitalize on
the buzz created by BIM and see marketing and promot-
ing of new BIM-related services as atop bene t, Western
European users see this as less important than other top
bene ts. This could be attributed to BIM still being an
emerging process in North America while in Western
Europe a large percentage of BIM users have been using
BIM for over 5 years.

Productivity issues—such as reduced errors and omis-
sions in construction documents, reduced cycle times in
speci cwork ows and reduced rework—ranked higher
than bene tsrelated directly to time savings and cost
reduction. Similar to North America, this re ects the fact
that Western European users of all levels could see BIM
as helping them work more ef ciently, but cost savings
are more likely to be realized by primarily by experienced
users.

www.construction.com SmartMarket Reports
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Internal Business Value of BIM

In Western Europe, as in North America, internal business
bene tsincrease as BIM users gain experience. Thereisa
signi cant divide between novices and seasoned users in
how they perceive the value BIM brings to their practices.
Among a broad range of possible bene ts, experts are
roughly two to three times more likely than beginners to
report seeing high to very high levels of value. Thisis a
natural, but dramatic, progression. As users get started
with BIM, they make investments in software, hardware,
training and other related initial costs. Meanwhile, they
are likely to be less productive with the technology until
they gain pro ciency. Once users learn how they can
leverage the technology to their advantage, they begin

to bank those bene ts. When comparing expert and
beginner opinions about what aspects bring high to very
high value:

Top Rated Reasons For Improving ROI:

m Better multiparty communication and understanding
from 3-D visualization

= Improved project process outcomes

= Reduced cycle time for project activities and delivery

Improving Business Value

Similar to North America, most BIM users in Western
Europe see positive ROI, while they also see room for
improvement. Users report various ways that they could
see better returns on BIM, ranging from less tangi-

ble bene ts—such as improved communication—to
more de ned savings, such as reduced requests for
information (RFI), improved project delivery times and
prevention of costly mistakes.

CONTINUED
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= BIM reduces errors and omissions in construction
documents—380% of experts versus 44% of beginners.

m BIM reduces rework—71% of experts versus 33% of
beginners.

= BIM helps in reducing cycle time of speci ¢ work-
ows—71% of experts versus 34% of beginners.

m BIM helps in offering new services—62% of experts
versus 40% of beginners.

= BIM helps in marketing new business to new clients—
51% of experts versus 32% of beginners.

m BIMincreases pro ts—49% of experts versus 28% of
beginners.

Top Rated Ways to Improve Value

By sharing information through BIM, the team can better
communicate its actions and ideas. Three-quarters (75%)
of users see this as highly important, with all parties
except engineers ranking it as their top improvement.

By identifying issues before they show up inthe eld,
users can prevent costly mistakes. The majority of users
(71%) see this as highly important, with engineers ranking
itat the top of their list.

www.construction.com
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Internal Business Value of BIM
Improving Business Value

CONTINUED

REDUCED CYCLE TIME FOR PROJECT
ACTIVITIES AND DELIVERY

BIM assists in signi cantly reducing project delivery
times during the design phase and construction phase.
Nearly 7 in 10 users (69%) see this as a highly important
area of improvement.

IMPROVED PRODUCTIVITY OF PERSONNEL
One of the top rated ways that BIM users can be more
productive is by sharing data seamlessly with other
users, eliminating the need to reenter data. Many users

(68%) see this as a highly important area of improvement.

INCREASED PREFABRICATION

When BIM is used to coordinate shop drawings and elim-
inate clashes before they could happeninthe eld, users
can employ prefabrication with more con dence. The
majority of contractors (69%) report that more model-
driven prefabrication will improve their returns.

McGraw-Hill Construction

Relative Importance of BIM Bene ts
to Improving ROI

Source: McGraw-Hill Construction, 2010

M Very High/High ™ None/Low

Better multi-party communication and understanding
from 3D visualization
75%

|

4%

Improved project process outcomes,
such as fewer RFIs and eld coordination problems

71%

|

7%

Reduced cycle time for project activities and delivery
69%

|

7%

Improved productivity of personnel
68%

|

8%

Increased prefabrication
66%

|

6%

Improved jobsite safety
59%

|

3%

Positive impact on marketing

58%
14%
Lower project cost
53%

16%

Faster plan approval and permits

|

49%

!

19%

Positive impact on sustainability
47%

1

1

7%
Positive impact on recruiting/retaining staff
33%

8%

2
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Internal Business Value of BIM

Challenges to Value

Most Western European users experience value from
BIM but see several factors that limit their ability to
realize better results. Interoperability between software
applications and enhanced functionality of BIM software
are top areas that need to be addressed to improve
business value. The ability to obtain more detailed
manufacturer-speci c building product data is also
seen a necessary improvement. These concerns are not
limited to novices. Users of all levels report that these
issues need to be addressed if they are to improve the
bene tsthey hope to gain.

Top Rated Areas for Improvement

IMPROVED INTEROPERABILITY BETWEEN
SOFTWARE APPLICATIONS

The lack of interoperability limits the potential of BIM,
especially in an environment where data is exchanged
between various build team members. As BIM has
developed and new tools have been introduced,
interoperability has become increasingly important.
Although efforts to create standards are underway,
issues remain. A large majority of BIM users (76%) say
thereisasigni cant need to improve interoperability.
This need is expressed by a majority of all users at all
experience levels.

MORE 3-D BUILDING PRODUCT MANUFACTURER
SPECIFIC CONTENT.

Incorporating more detailed manufacturer-speci c build-
ing product data in the BIM model allows users to better
convey design ideas in the early conceptual stages, form
more accurate energy analyses and obtain earlier cost
estimations. The majority of users (70%) see thisas a
signi cant area of improvement, with architects ranking it
as the most important.

IMPROVED FUNCTIONALITY OF BIM SOFTWARE
Functionality is a typical struggle for emerging technolo-
gies. As software companies develop BIM tools and users
put them into practice, new demands arise. Users are
looking for additional ways to leverage bene ts from BIM.
7 out of 10 users (70%) say improved functionality would
greatly enhance value.

MORE OWNERS ASKING FOR BIM

Functionality is a typical struggle for emerging technol-
ogy. When the client wants BIM on a job, itimmediately
gains a level of value to users. While BIM may be used
largely by the design and construction community, BIM

SmartMarket Reports McGraw-Hill Construction
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Top Ways to Improve Value of BIM
Source: McGraw-Hill Construction, 2010.

Improved interoperability between software applications
I 7e%
More 3D building product manufacturer speci ¢ content
70%
Improved functionality of BIM software
I 7%
More owners asking for BIM
E 65%
More clearly de ned BIM deliverables between parties
63%
More external rms with BIM skills
I 63%
More internal staff with BIM skills
E 62%
Reduced cost of BIM software
R 60%
More use of contracts to support BIM and collaboration
58%

Willingness of AHJs (Authorities Having Jurisdiction)
to accept models

I 55%

More incoming entry level staff with BIM skills
54%

More hard data demonstrating the business value of BIM
51%

More readily available training in BIM

E 51%

Integration of BIM data with mobile devices/applications

I 43%

More readily available outsourced modeling services
41%

users are looking for owners to take the initiative on
whether the technology should be utilized on a project.
Contractors are particularly swayed by owner demand—
three-quarters say this is highly important.
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Organizations, websites and publications that can help you get
smarter about building information modeling in Europe

McGraw_Hill
CONSTRUCTION

McGraw Hill Construction

Main Website: construction.com
Research & Analytics: construction.com/
market_research

GreenSource: greensourcemag.com
Achitectural Record: archrecord.com
Engineering News-Record: enr.com
Sweets: sweets.com

BIM Website: bim.construction.com
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buildingSMARTalliance"

Premier Association Partner
buildingSmart Alliance
www.buildingsmartalliance.org

/ National Institute of
~Z BUILDING SCIENCES

Premier Association Partner
National Institute of

Building Sciences
www.nibs.org

Autodesk

Premier Corporate Partner
Autodesk
www.autodesk.com/bim

Architects Council of Europe: www.ace-cae.org
Association for Consultancy and

Engineering: www.acenet.co.uk

Bayerische Ingenieurekammer Bau: www.bayika.de
Bundesarchitektenkammer: www.bak.de
Bundesingenieurkammer: www.bingk.de

Conseil International du Batiment: www.cibworld.nl

Conseil National de I'Ordre des Architectes:
www.architectes.org/accueils/cnoa

European Construction Industry

Federation: www.fiec.org

Institution of Structural Engineers: www.istructe.org
Royal Institution of Chartered Surveyors: WWW.rics.org
The Chartered Institute of Building: www.ciob.org.uk
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