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Message from the National Institute of Building Sciences

Henry L. Green, Hon. AIA

AS I WRITE THIS COLUMN, I’M  
struck by some of the news stories 
over the past month or so. They bring 
to light how the power of information 
and technology can play an important 
role in the world’s future.

At the end of January, President 
Barack Obama gave his State of the 
Union address. He highlighted the 
need for investment in innovation, 
infrastructure and a clean energy 
economy. The President called for 
renewed attention to restore the 
country’s prominence in math and 
science education and the importance 
of hiring new teachers in the 
science, technology engineering and 
mathematics (STEM) fields. Obama 
received strong applause when he 
said, “we need to teach our kids that it’s 
not just the winner of the Super Bowl 
who deserves to be celebrated but the 
winner of the science fair.” 

Obama specifically made a 
reference to the power of building 
information modeling (BIM) and 
recognized the role BIM can play in 
emergency management. He said, 
“it’s about connecting every part of 
America to the digital age…It’s about 
a firefighter who can download the 
design of a burning building onto a 
handheld device.”

Then in the first week of February, 
the Obama Administration announced 
its Better Buildings Initiative (BBI). 
BBI has the potential to transform our 
nation’s building stock. BIM can have 
implications on all of the BBI initiatives 

but two of the BBI components can 
receive direct benefits from the use of 
BIM. In the Better Buildings Challenge, 
the President challenges CEOs and 
university presidents to make their 
organizations leaders in saving energy. 
This is a perfect opportunity for these 
organizations to implement BIM, the 
Construction Operations Building 
information exchange (COBie) and the 
other information exchange standards 
to help them achieve their energy 
goals. 

The other component, training 
the next generation of commercial 
building technology workers, is 
something we at the National Institute 
of Building Sciences take seriously and 
have been doing for years. We offer 
a number of opportunities through 
the buildingSMART alliance™, the 
Whole Building Design Guide® and 
our other programs to improve 
building performance and operations. 
Currently, we are working with the 
Department of Energy’s Weatherization 
Assistance Program to develop a 
cutting-edge training program (using 
avatars) for weatherization and other 
building-related efficiency activities. 
Of course, our Annual Meeting, held 
in conjunction with Ecobuild America, 
offers a wide variety of sessions to bring 
industry professionals up to speed on 
the latest technologies.

Meanwhile, both the Chairman 
of the House of Representatives 
Committee on Oversight and Reform 
and President Obama are calling for 
the identification of opportunities 
to reduce regulatory burdens on 
businesses. BIM has enormous 
potential to increase efficiencies, 
especially when connected with 
geospatial information systems (GIS). 
Organizations can use BIM to gather 
data facility-wide rather than reporting 
from individual locations to address 
regulatory requirements. BIM can help 
to identify the locations and quantities 
of hazardous materials, track emissions 
and verify maintenance activities. 

In other recent news, the uprisings 
in North Africa and the Middle 

East provide proof of the power of 
technology. We have watched, listened 
and read about protests in Algeria, 
Bahrain, Egypt, Iran, Jordan, Libya, 
Morocco, Tunisia and Yemen. Many of 
these demonstrations were organized 
through the use of social media, such 
as Facebook and Twitter. This sharing 
of information has stimulated an 
individual awareness at the global level 
that is truly amazing. 

It is an incredibly interesting time to 
be alive and to be in the construction 
industry. We are witnessing and 
making history every day. In the 
last issue of the Journal of Building 
Information Modeling (JBIM), we 
covered how the internet is changing 
how we do business. Cloud computing 
is having a huge impact in relating 
buildings to their physical locations. 
Now we can overlay BIM and GIS data. 
We can place a building in different 
geographic settings and see how it 
impacts structural requirements. One 
major benefit of cloud computing 
is the sheer volume of information 
available through the internet. People 
in different cities can work on the same 
design project together in real time 
without consuming vast resources 
on their individual computers. With 
overlays from Google Earth and other 
tools, the opportunities are endless.

In this issue, we discuss the value of 
BIM, how it benefits the construction 
process, operation and maintenance 
and the lifecycle of facilities. The articles 
demonstrate the value of BIM and the 
benefits both industry and government 
can achieve with the use of this new 
technology. We examine the questions, 
“what is BIM worth to you?” and “can 
you afford not to use BIM?”  

In this age of information 
technology, changes are occurring 
at an incredible speed. JBIM helps 
you keep up with BIM history in the 
making. There is certainly a lot going 
on. I hope you enjoy this issue.

Happy reading!

Henry L. Green, Hon. AIA
President
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Message from the buildingSMART alliance™

I THINK WE REACHED THE TIPPING 
point for building information model-
ing (BIM) in 2010. BIM is transform-
ing the facilities industry and it is here 
to stay. Clearly, some folks are using it 
more extensively than others but most 
are beginning to use BIM in some ca-
pacity, even if it is only for conflict 
avoidance. I see the contractor/sub-
contractor community getting the best 
return on investment. In many cases, 
contractors are prefabricating from 
the BIM. Some are using the model to 
schedule production, coordinate re-
sources and manage construction. In-
formation is beginning to flow between 
the design and construction processes. 
However, this flow is most effective 
when companies build alliances and 
understand each other’s needs. 

Often, contractors have to re-build 
the models the design teams provide. 
This is counterproductive, considering 
the purpose of BIM is to streamline the 
exchange of information. Designers not 
willing to change their processes are 
going to see fewer bidders for construc-
tion in the future, especially from those 
efficient contractors getting the work. 

I still see fallout as the economy im-
proves and relationships build. Most in-
novative companies will see their profits 
rise, while those unwilling to change will 
likely go out of business. I also see many 
architects’ responsibilities continuing 
to erode because they are not stepping 
up as leaders due to the fear of liability, 
possible loss of control over intellectual 
property, or failure to take on a larger role 

in defining means and methods. Sadly, 
this fear could be self-fulfilling; if they 
do not take on these roles, others gladly 
will, along with the associated profit.

The buildingSMART alliance™ re-
cently experienced a significant event: 
the signing of a memorandum of agree-
ment (MOA) with the International Fa-
cility Management Association (IFMA), 
which, along with an MOA with the 
International Institute for Sustainable 
Laboratories (I2SL), will majorly impact 
future facility management efforts. For 
years, the hand-off between construc-
tion and the owner/facility manager 
has been dismal. In the current process, 
the operator has to re-collect much of 
the information, yet it is without the 
designer’s intent. BIM can dramatically 
improve the situation but first we must 
overcome years of built-up distrust.  

Elsewhere in this issue, you will 
read about a notable event underway 
at the buildingSMART alliance™, the 
National Building Information Model-
ing Standard-United States™ (NBIMS-
US) kick-off, so I will not cover it here. 
However, I will encourage you to get 
involved in this important effort. BIM 
standards are only as good as you make 
them. You are the experts. We need your 
input. 

One of the primary roles of the Al-
liance is to provide the roadmap that 
leads the facilities industry transforma-
tion. We continue to follow our strategic 
plan goals: to build a strong Alliance, 
provide scope and guidance, promote 
project development to solve industry 
problems and provide consensus stan-
dards. These tasks are well underway 
and building around the Tetralogy of 
BIM (go to www.buildingsmartalliance.
org for information).

Our Board of Direction serves to rep-
resent everyone involved in growing 
BIM. If your association is not involved, 
let them know about the Alliance. If 
your organization is not listed in the 
resource section of the website, let me 
know. We need to represent all stake-
holders to ensure no part of the facili-
ties industry is impacted negatively.   

Our 2011-2012 Business Plan will 
look at our current infrastructure and 
the areas we need to expand. While 
we have made amazing progress given 
our resources, plans would accelerate 
with additional funding. Considering 
how much non-value-added effort 
takes place in the facilities industry 
(an estimated $400 billion annually), 
transformation is critical. The Alliance 
could greatly improve industry pro-
ductivity if we had a $5 million annual 
budget. 

Some funding would go toward 
committee involvement. The Interna-
tional Organization for Standardiza-
tion (ISO) has half a dozen BIM related 
standards underway, yet we have no 
u.S. representation on those commit-
tees. Part of the budget would go toward 
hiring personnel. While the NBIMS-US 
is developed with volunteer or in-kind 
labor, we still need web and portal sup-
port, business enterprise architecture, 
a librarian to track Information Deliv-
ery Manuals (IDMs) and Model View 
Definitions (MVDs), member services, 
educational programs and certification 
programs. Building a compendium of 
current research would also help indus-
try know about new tools and minimize 
duplicate efforts. 

As you can see, while the Alliance 
distributes the NBIMS-US at no cost, 
it is certainly not without expense. Un-
like other countries that subsidize stan-
dards development, the only funding 
we get from the federal government is 
for memberships, sponsorships and 
funding for specific agency projects. We 
need industry funding to accomplish 
our goals. Please consider sponsoring 
a project or providing funding for the  
Alliance itself. 

Five million dollars is less than the 
savings achieved from just one well-im-
plemented BIM project. We need your 
support to continue with this important 
work. 

Thank you for your support. 

Dana K. Smith, FAIA
Executive Director

Dana K. Smith, FAIA
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Call To arMs!
In the last issue of the Journal of 

Building Information Modeling (JBIM), 
I gave a rundown of what is in the next 
version of the U.S. National CAD Stan-
dard® (NCS). I can confirm too, that as 
I am writing this message, we are on 
target for hitting the promised April 
release date. There is a small but dedi-
cated group of people at the National  
Institute of Building Sciences who are 
busy making this happen. I really want 
to thank them for ensuring these new 
standards are out to the industry in a 
timely manner. 

For the rest of the NCS Project Com-
mittee, it can seem like there is not a 
lot going on right now. This is a quiet 
time for committees and task teams, all 
of whom were so dedicated during the 
balloting and review periods. Though 
it is quiet, there are a couple of things 
that I want to make you aware of.

DoIN’ The wave
The NCS Wave Task Team is led by 

Ed Lowe of Burgess & Niple. This team 
is working to build the same sample 
building in some popular building in-
formation modeling (BIM) formats 
in a way that will let the 2D output be 
NCS compatible. This should be a huge 
value to firms that are trying to meet a 
client’s NCS requirements while using 
the latest and greatest tools. The long 
range plan is to make these sample files 
available to NCS firms to help them get 
a big head start on projects with these 
requirements.

BIM Task TeaM
Melcher Mack from Bergmann As-

sociates, P.C., is chairing the BIM Task 
Team, which is working to figure out 
where the line is between the U.S. Na-
tional CAD Standard® and National 
BIM Standard™ (NBIMS). They are 
doing excellent, thoughtful work and 
have already come up with a draft table 
of contents. They are also beginning to 
flesh out the content.

a Call To arMs
So, what’s with my “call to arms” at 

the beginning of this message?
It’s about action, having your voice 

heard and being involved in the intia-
tives that change the industry. NCS is 
important but our “work worlds” are 
simply not stopping at 2D anymore. 
You are a real rarity if your company, 
your clients and even you are not 
thinking about, messing with or re-
quiring/switching to one of the 3D 
BIM tools on the market. The industry 
is not the same as it was 5 or 10 years 
ago. Take advantage of these opportu-
nities to make your projects and your 
job better. 

There’s no better way to do this than 
by getting involved! That being said, one 
initiative that is ramping up right now 
is NBIMS. If you have been involved in 
the NCS, then you know the industry, 
you know the value of the standards 
and you have seen the important work 
completed by the buildingSMART alli-
ance™. I also think it is likely that you 
will have something valuable to contrib-
ute to NBIMS. 

By the time you read this, the Alli-
ance will be accepting ideas on what 
should be included in the NBIMS. 
While NCS is a fairly mature standard 
that has a loyal following and which has 
been used by many of you to save time 

and money, NBIMS is, at this point, 
not mature. My dearest hope for Ver-
sion 2 of NBIMS (Version 1, Part 1 was 
released a few years ago) is that the in-
dustry responds to the balloting period 
with a ton of great ideas about what 
could and should be in the standard.

If your ideas are well-formed, they 
may be ready to go directly on a bal-
lot. In this case, and if you are a mem-
ber of the NBIMS Project Committee 
(similar to the NCS Steering Commit-
tee), you can submit your ideas to the 
NBIMS. 

The committee has also decided to 
add a bold new approach to gathering 
ideas. We call it Blue Sky Ideas. If your 
idea is a bit less fleshed out, but no less 
genius, we want to hear about that too.  
There will be a simple form available on 
the buildingSMART alliance™ website 
which doesn’t ask for a lot of informa-
tion. It just asks who you are and what 
your great idea is. Moreso, you’ll be able 
to check the list of existing great ideas 
that are already being worked on and 
you might find there is already a group 
working on your particular area of inter-
est that needs a hand. The other thing 
that we ask is that you are willing to stay 
involved with your idea. You don’t get to 
drop a great idea on us and drop out of 
site!

The line between CAD and BIM gets 
blurrier every day. You should be aware 
of and involved in both NCS and NBIMS 
efforts. They will both affect your “work 
world”, if not now, then soon. There, 
now it sounds like a “call to arms!”

R. Mark Butler 
Chair, U.S. National BIM Standard™ 
Implementation Committee 
Chair, U.S. National CAD Standard® 
Project Committee 
HDR ONE COMPANY | Many Solutions

Message from the U.S. National CAD Standard® Project Committee

R. Mark Butler 
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SPRING IS HERE AND WITH ITS ARRIVAL COMES A GREAT 
many things to discuss regarding progress on the National 
Building Information Modeling Standard™, Version 2 (NBIMS). 
The NBIMS rules of governance were balloted and ratified with 
almost unanimous consent; all votes were affirmative except 
for two. Both parties casting negative votes suggested that they 
might nominate amendments to satisfy their concerns and 
would have abstained if they could have commented.

The structure of the NBIMS Project Committee has matured 
in the following ways:
•	 The NBIMS Executive Committee consists of the Chair of 

buildingSmart alliance™ (bSa), the Chair of buildingSMART 
International, the Chair of the NBIMS project, the Executive 
Director of the buildingSMART alliance™, and others as ap-
pointed by the committee.

•	 The Project Committee consists of all the members of the 
buildingSMART alliance™ who have expressed an interest 
in participation.

•	 The Planning Committee consists of members of the bSa’s 
board of directors who have expressed an interest in partici-
pating in NBIMS. The committee has primary responsibility 
for the oversight and governance of the NBIMS sub-com-
mittees, work groups and task forces.

•	 The Technical Sub-committee consists of members of the 
NBIMS Project Committee who are capable and willing to 
provide technical oversight to the NBIMS “Core Standards” 
submissions.

•	 The Implementation Sub-committee consists of individu-
als who were appointed by the Planning Committee Chair. 
The committee is responsible for the ballot structure, table 
of contents and index, and other tasks related to publishing 
NBIMS.
The balloting for content is now open and several ballots 

have already been submitted. This is a relatively short window 
of opportunity for submission and we urge anyone with con-
tent to participate. 

The content of NBIMS, Version 2 will consist of and be di-
vided into the following areas:
•	 Core standards: Highly technical software standards that 

provide for interoperable data exchanges between comput-
er programs.

•	 Reference standards: Standards that have adoption within 
the industry and are included by reference. Some examples 
might be AGCxml and ISO 15927.

•	 Social exchange standards: These are intended to address 
the needs of end users who seek reliable methods for team 
structure or other process, and procedure-based use cases. 
Some examples might be sample BIM execution guides and 
the Associated General Contractors’ MEP Spatial Coordina-
tion Requirements for Building Information Modeling. 
The positive benefits derived from consistent standards 

provided by NBIMS will be immeasurable and needs the sup-
port of the entire industry. I urge anyone with interest to join 
the buildingSMART alliance (sponsorship is also encouraged) 
and to participate in the development of the National Building 
Information Modeling Standard™, Version 2.

David Morris
Chair, U.S. National BIM Standard™
Project Committee

Message from the National BIM Standard™ Executive Committee

David Morris
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WHILE MORE LEADING ARCHITECTURE, 
engineering and construction (AEC) 
firms are making the switch to building 
information modeling (BIM), the chasm 
continues to widen. In many instances, 
BIM pioneers advance to greater BIM 
uses, benefits and heights while a grow-
ing number of “BIM have nots” are left 
farther behind. Despite the growing 
momentum in BIM and virtual design 
and construction (VDC) circles, there 
is concern that BIM evangelists may be 

preaching to the choir. While we “get it” 
and readily share “it” with each other, are 
we still missing the majority who have 
not yet seen the light? How do we connect 
with owners, for instance, who, in all but 
a few notable exceptions, could care less 
about BIM? 

While there has been much discus-
sion about the positive BIM return on 
investment (ROI) and the proof of eco-
nomic return, the answer may be more 
clearly shown in reverse: BIM’s value 

may be better demonstrated by assessing 
the cost of not doing BIM. And the most 
powerful reason (and pre-requisite) for 
BIM may, in fact, be non-quantifiable—
simply a leap of faith, an intrinsic motiva-
tion, a paradigm shift. 

If BIM value needs proving to you, 
you’re not ready (and you may be doomed 
to suffer the consequences and costs of a 
non-BIM future). Like the patrons of the 
Seinfeld sitcom’s soup vendor, if you’re 
not ready to speak the language and fol-
low the protocols—if you’re waffling or 
indecisive—then, “no BIM for you!” 

This paper presents two untried, con-
trarian approaches for BIM persuasion: 
the cost of not doing BIM and the mind-
set change required before considering 
changing to BIM. 

re-FraMINg The DIsCussIoN?
BIM advocates have nobly argued 

their case over the past 5 to 35 years. But 
frustratingly, the BIM proof burden still 
seems to be in their (our) court. We‘ve 
tried to defend and demonstrate BIM 
value from a positive perspective (for ex-
ample, “BIM and you’ll save X”). To play 
intentional provocateur, what if we take a 
dimensionally different approach? What 
if we investigate the cost of NOT doing 
BIM? You have that data, you say? That’s 
how you’re doing it now? Well, if you like 
how things are going in your non-BIM 
way, read no further. You’re done. But if 
you think there’s a chance that a fresh 
perspective, a new toolset and changes 
to people and processes could improve 
things, read on. 

If I were an economist or systems 
analyst, this paper might be different. 
Rather than a paradigmatic plea for atti-
tude and philosophical change, it would 
be rife with mathematical calculations, 
direct, indirect and third wave effects to, 

No BIM for You:  
The Case for Not Doing BIM 
Leverage Points, Reframing and  
Key Decision Factors in BIM Transformation
By Michael LeFevre

BIM offers information in many forms: 3D geometry, infinite views and 
perspectives, drawings, attributes, schedule data, and facility management and 
operational data for the building life. You can have this to run your business (or 
choose not to) but here’s my question: “Why wouldn’t you?”
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once and for all, numerically substanti-
ate BIM’s benefits. But I’m not, so it’s not. 
Instead, I’ll cite different influences to 
frame the discussion anew. 

Management starts with the num-
bers. You’ve got to have all of the num-
bers and they’ve got to be correct; but 
that doesn’t conclude your efforts, it 
starts them. That’s where analysis, judg-
ment, experience, context, validation and 
decision-making come in. But, before 
you can begin to manage anything, you 
need direction. Paraphrasing Henry Ford: 
“There is nothing worse than doing with 
high-efficiency and absolute accuracy, 
that which should never have been done 
at all.”   

BIM ChaNge approaChes
Positive: demonstrating BIM savings 

To satisfy those who refuse to enter-
tain the discussion solely based on par-
adigm shifts and beliefs, following are 
the positive BIM savings methods we’ve 
used.  
Direct savings (collision detection): The 
most attempted metric has been direct 
collision detection savings. Direct BIM 
collision detection savings are measured 
exactly like other construction cost esti-
mates: quantities, times, unit costs, labor 
and materials. We use collision detection 
logs to reach project totals and a database 
to track all projects. Holder’s historical 
savings have been three to five times the 
direct BIM cost. 
Indirect savings: Although harder to 
measure, far greater savings are poten-
tially realizable indirectly than via direct 
hard-cost savings. Consider BIM’s impact 
on design team integration and the con-
vergence of lean, green, integrated project 
delivery (IPD) and other process change 
and delivery method improvements. In 
indirect savings, one of the easiest things 
to measure is time. For example, to calcu-
late indirect savings in time: 

# people in attendance X # of meetings 
X average hourly rate

If using BIM to present a 4D schedule 
reduced your meeting from 4 hours to 1, 
this equals 3 hours saved X 10 attendees X 
$100/hr = $3,000. 

Indirect savings can also be figured 
into the design, administrative and 

management time that is saved as a re-
sult of sharing data. Other factors such as 
reduced general condition costs, escala-
tion avoidance and additional fees from 
change orders can also be included.   
Negative: the case for not doing BIM?

For those not convinced by the earlier 
positive savings methods, consider this: 
What is it costing you and your entire 
team not to BIM? TABLE 1, on page 16, 
outlines hypothetical audiences and sce-
narios to consider. 

While the sample scenarios described 
in TABLE 1 are generic and hypothetical, 
they reflect many real life examples of the 
kinds of benefits and savings that have 
occurred in recently published projects. 
Conversely, in this negatively presented 
view, they show the kinds of economic 
loss being absorbed every day by owners, 
projects and teams not engaged in BIM.   

oTher CosTs aND keY FaCTors: 
BIM ForCe aNalYsIs

Beyond positive and negative ap-
proaches, other factors should be consid-
ered. Does having a pleasant experience 
during design, construction and opera-
tion mean that a client will come back? If 
not, what does the loss of business cost 
and how can this loss be calculated?

To make the BIM decision, a great 
practice is to create a BIM Force Analy-
sis (courtesy of John Kunz and Martin 
Fischer at the Center for Integrated Fa-
cility Engineering). On the left side of a 
page, list things in favor of a change to 
BIM. Consider staff (for example, are 
they young? BIM-enthusiastic?), fund-
ing, management support, experience, 
training, market, customers, competition 
ramping up, hardware and software. On 
the right side, list roadblocks, obstacles 
and forces against BIM change, such as 
curmudgeonly staff, current computer-
aided design (CAD) software investment, 
company culture and current business 
processes. Now, weight these forces rela-
tively and work to remove the obstacles 
and build on the strengths. This exercise 
can be an enlightening way to assess your 
organization’s position and change readi-
ness mindset. 

BIM leverage poINTs
In her seminal 1997 article, Leverage 

Points: Places to intervene in a system, 

environmentalist and systems thinker 
Donella Meadows notes that in trying to 
make change, the most important of 12 
key factors is changing the mindset of the 
decision makers—their paradigm or rule 
set by which they make decisions. At the 
bottom of this list are metrics, numbers 
and constants. While this seems contrary 
to business practice, I believe it to be true. 
If an individual or an organization is not 
viewing their potential change decision 
(for example, BIM) from the proper per-
spective, they are not ready to consider 
numbers. Rather than considering soft-
ware, hardware and process change cost, 
BIM deciders must consider their entire 
enterprise and those of their partners and 
customers. 

leverage poINTs
From Places to Intervene in a Sys-

tem by Donella Meadows (in decreas-

ing order of effectiveness):

1. The power to transcend paradigms.

2. The mindset or paradigm out of 

which the system, its goals, struc-

ture, rules, delays and parameters 

arise.

3. The goals of the system.

4. The power to add, change, evolve 

or self-organize system structure. 

5. The rules of the system (such 

as incentives, punishments and 

constraints).

6. The structure of information flows 

(who does and does not have ac-

cess to what kinds of information).

7. The gain around driving positive 

feedback loops.

8. The strength of negative feedback 

loops, relative to the impacts they 

are trying to connect against.

9. The lengths of delays, relative to 

the rate of system change.

10. The structure of material stocks 

and flows (such as transport 

networks and population age 

structures).

11. The sizes of buffers and other 

stabilizing stocks relative to their 

flows.

12. Constants, parameters and num-

bers (such as subsidies, taxes and 

standards).
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While the impact from this may 
be measurable by trained economists 
and systems analysts, for most of us in 
the design and construction industry 
the ability to think about or measure 
these second and third wave ripple ef-
fects is beyond our skillset. Reframing 
is required. The BIM decision requires 
leadership, leaps of faith and intrin-
sic motivation. Potential BIM converts 

must want to do it for their own reasons, 
not because anyone proved it to them 
beforehand. For those that have made 
the leap, there has been no turning 
back. For the “show me” crowd, perhaps 
a fitting result is, “No BIM for you!”

oN ChaNgINg MINDs
For all of the preaching, educating 

and cajoling we BIMerati do, changing 

mindsets is the biggest challenge. These 
techniques may help:
•	 Identify political forces and focus on 

creating a key ally.
•	 Associate with like-minded (change-

ready) trusted peers. They’ll share 
their evidence.

•	 Associate with new, different types 
than you have been. Hire or talk to 
a BIM guru. 

Table 1
audience No BIM BIM Cost of Not 

Doing BIM
owner Your company’s IT system goes down for 

two minutes because you couldn’t find the 
facily management (FM) data you needed 
to test the generator in time. 
Business cost: $3,000,000

You use BIM to create a digital FM tool. 
Your FM staff accesses data in seconds. 
Completes generator test. Your business 
stays up. 
BIM / FM system cost: $300,000 

$2,700,000 
million business 
loss

architect/
engineer

A team designs a standard glazing and HVAC 
system without the benefit of BIM modeling 
or simulation energy analysis. 
First cost: 0 (included in standard AE 
services)
30 year life operating cost: +$800,000 

A team performs optimized energy analysis 
using visual BIM interface with the owner 
and FM staff buy in. 
First cost: Add $20,000
30 year life operating cost: $100,000

30-year lifecycle 
operating cost: 
Premium 
$680,000 

Construction 
manager

CM finds typical errors, omissions and 
conflicts in documents on $100 million 
project. Change orders result. Funded via 
three percent construction contingency.
First cost: $3,000,000

CM, design team and subcontractors use 
BIM to resolve conflict pre-field. 
BIM cost: $500,000
Contingency saved: $1,500,000

Potential net 
owner benefit 
lost: $1,000,000

Construction 
manager

CM sets up and de-mobilizes three cranes 
and four sets of scaffolding by individual 
subs. Costs included in subcontractor cost 
of work to owner.
First cost: $100,000 included in subcontract 
costs and general requirements

CM uses BIM in scope meetings to visualize 
one shared crane and one set of shared 
scaffolding. Subcontractors reduce cost.
BIM cost: +$50,000
Shared scaffolding first cost saved:
 -$50,000
Schedule reduction yields 1 week general 
conditions cost reduction: -$50,000 saved

$50,000 net 
savings missed

Trade 
contractor

Trade contractor includes contingency 
in curtainwall bid based on 2D unclear 
construction documents. Submits higher 
bid proposal and loses job.
Added cost included in 
owner cost of work: $450,000

After seeing AE/CM’s BIM in scope meeting 
with verified quantities, trade contractor 
increases certainty and confidence, reduces 
bid, uses cost-effective, unitized, prefab 
approach, wins project.
First cost curtainwall savings 
to owner’s contingency: $450,000 

Subcontractor 
loses 
$200,000 profit 
opportunity from 
project award.
$450,000 
additional cost 
of work to owner 
without BIM 

Building 
product 
manufacturer

Use road trip office visits, faxes and 
manual catalog updates. Sales revenues 
decline. 
Business cost: $1 million

With online digital BIM and integral product 
data and live simulation/ analysis tools, AE’s 
and owners download smart objects. Sales 
reps spend time building relationships and 
helping customers in value-added, context-
specific, customized ways. 
Business savings: $1 million 

$1,000,000 
impact to BPM

Building 
users, 
business, 
stockholders

Viewing 2D drawings and cardboard 
models, users are disconnected from the 
design and project. After move in, space 
does not function well for intended use. 
Morale and productivity suffer. Employee 
attrition increases to 10 percent.
Business cost: 5 percent drop in company-
wide profits. Replacement cost of 2.5 times 
each employee lost. -$2M annual impact.

BIM visualizations and walk-throughs 
are used to achieve user buy-in and 
understanding. A state-of-the-art, green 
design, quality construction and a high-
performance building enable a high-
performing business for the next 30 years. 
After move in, company employee retention 
increases 5 percent. Profits increase 5 percent. 
Business profits: $2 million above previous 
year.

$4,000,000 
profit swing in 
one year 
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•	 Speak “their” language. Find and re-
move the fear, uncertainty and dis-
comfort of the new. Ask what keeps 
them up at night then translate their 
problem into BIM solution terms.

•	 Do the opposite: if you’re using 
CAD, try BIM. If you’re on a short-
term budget basis, spread costs 
over a longer period.

•	 Think differently. Consider the 
enterprise-wide impact that BIM 
could have, not just its informa-
tion technology, design, construc-
tion, facility management or BIM 
department-scaled view.

•	 Try something. Start now, with a 
small investment. Learn BIM lan-
guage and processes. 

•	 Look for (and celebrate) small wins 
you may experience from working 
in new ways using BIM. 

prooF? You CaN’T haNDle The 
prooF. or, CaN You? prove IT 
To YourselF

Subject to scalability, context, ap-
propriateness and business case, 
it has been the experience of early 
adopters that there is no case for not 
doing BIM. If, after reading this, you 
remain unconvinced and still require 
proof that your investment in BIM will 
pay back, I hope that you get it. If, in 
digesting this essay, we’ve cracked 
open the door to your “change mind-
set,” then we’ve made progress. 

Good luck to you and your organiza-
tion in your decisions and approaches 
to managing facility information dur-
ing the full project and business life-
cycle. Changing to BIM is a choice. 
We’re learning that it’s not about the 
BIM—it’s about you, your business 
processes and the results and experi-
ences you have along the way. But in 
these times of still-early-change, we 
continue to need to push discussions, 
education and creative means of per-
suasion to grow the pool of tech-savvy 
contributors. Whether you’re ready or 
not, there are plenty of folks in line for 
BIM. But if BIM is not your thing then, 
“No BIM for you!” n

By Michael LeFevre, Vice Presi-
dent, Building Information Modeling,  
Holder Construction Company.
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Expanding Thought

AS THE LARGEST COMBINED BUILDING OWNER AND 
energy user in the United States, federal agencies are becoming 
acutely aware of the cost of managing their property portfolios. 
In order to tackle issues with their space data, several agencies 
are turning to building information modeling (BIM) as part of 
their design and construction procurements. 

Through a series of Executive Orders (EO), government 
agencies have been mandating energy reduction measures for 
all federal facilities yet have all but neglected to address the ris-
ing costs of their facilities’ operations and maintenence (O&M). 
Many are not aware that energy is 25 percent of the overall cost 
of federal building operations. O&M, on the other hand, is 
commonly around 50 percent yet there does not appear to be a 
strategy to equally reduce those costs. 

a FeDeral overvIew
In the past several years, the federal government has issued 

a series of EOs and memorandums mandating improvements 
in agency asset management programs by promoting efficient 
and economical use of federal real property. The current series 
began with the 2004 EO 13327, Federal Real Property Asset Man-
agement, which established the Federal Real Property Profile 
(FRPP). The government’s only database of all real property¹, 
FRPP, is maintained by the U.S. General Services Administra-
tion (GSA). Twenty-four executive branch departments and 
agencies are required to submit real property data at the con-
structed asset level to the FRPP on an annual basis. Property 
data not only includes the gross square footage of assets but 
information on annual building expenses (grounds, custodial, 
energy and O&M).

In 2007 and 2009, two additional EOs² were issued, es-
sentially expanding on EO 13327’s call for more efficient and 
economical use of federal real property. These orders further 
promoted federal energy reduction programs and provided 
strategic guidance to improve sustainability and the manage-
ment of existing buildings to reduce energy, water and materi-
als consumption. 

In June 2010, a Presidential Memorandum was issued for 
Disposing of Unneeded Federal Real Estate – Increasing Sales 
Proceeds, Cutting Operating Costs and Improving Energy-Effi-
ciency. Under this memorandum, agencies were directed to not 
only focus their efforts on identifying and removing unused in-
ventory but to also put in place immediate measures to better 
utilize all existing real property assets regarding space utiliza-
tion and occupancy rates, energy-efficiency programs, annual 
operating cost reduction initiatives and sustainability. Unlike 
the EOs, this memorandum also set a target of $3 billion in 
cost reductions by the end of fiscal year (FY) 2012, advising the 
agencies that the savings should come from reduced operating, 

maintenance and energy expenses from the reduction of un-
used inventory. 

In 2004, at about the same time the federal government be-
gan mandating improvements in agency asset management 
programs, a groundbreaking study by the National Institute 
of Standards and Technology (NIST), called NIST GCR-04-
867, was published. It detailed the cost impact of inadequate 
interoperability of information exchanges in the U.S. capital 
facilities industry. The study determined that this was costing 
the industry about $15 billion per year due to the inefficiencies 
caused by the lack of interoperable data exchanges throughout 
the buildings’ lifecycle. A majority of this cost was caused by 
poor information handoffs during the construction to opera-
tions phases (FIGURE 1).

Truthfully, it is hard to determine if any of these EOs and 
memorandums has had any effect. In the recent Federal Real 
Property Report for FY09, the number of federal buildings did 
not decrease but actually increased over FY08 by 23,000 build-
ings, to a total 429,000 federal buildings. This translated to an 
increase of 71 million square feet, making the total for the fed-
eral government 3.34 billion square feet of building assets. 

The NIST study estimates this annual cost as $.023 per 
square foot of existing space. If this unit cost was applied to the 
reported FY09 federal inventory of 3.34 billion square feet, the 
U.S. government could have saved an estimated $768 million 
per year if the information exchanges could be interoperable 
through the creation of open standards.³

The NexT geNeraTIoN For FM:  
DesIgN For MaINTeNaNCe

When looking at operational costs, it’s easy to assume energy 
is the biggest component since there has been such focus on 
energy efficiency. The federal government has initialed several 
energy reduction strategies; but what about the largest building 
cost—maintenance? Presently, BIM is being used during design 
and construction phases but needs to be applied throughout 
the lifecycle to include facilities management (FM). Because we 
have been trapped in a two dimensional world, designs were 

BIM for Facility Management: 
Design for Maintenance Strategy
By Birgitta Foster

Figure 1.
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produced solely for the creation of construction documents. 
There is a need to look beyond the two- to-three year design for 
construction phases and begin to use BIM for a design for main-
tenance strategy. 

In far too many facilities, equipment is located in areas 
where it is either unsafe or impossible to perform the required 
preventative maintenance (PM). Records may show the equip-
ment has received scheduled PM but often, because of lack of 
access, this is simply not true. 

Although this may seem to be bad practice, the O&M group 
often has no choice, or, more importantly, no voice, during 
design. However, with advancements in design tools like BIM, 
the design team can collaborate with the owners’ O&M group, 
using 3D visualization to include the use of avatars to ensure 
there are clearances to maintain critical equipment (FIGURE 2). 

With safety awareness also being emphasized at the main-
tenance level, more equipment is being identified as unsafe to 
maintain. Unfortunately, the acceptable solution is to abandon 
the existing equipment, take it off scheduled PM (for example, 
the fan in FIGURE 3) and find a better location to install a new 
piece of maintainable equipment. 

There needs to be a concerted effort put into designing out 
future maintenance issues. The recent FY09 Federal Real Prop-
erty report noted that: “Many properties needed to carry out 
the federal government’s work are not operated in an efficient 
manner, resulting in wasted funds.” In most cases, these non-
maintenance-friendly installations result in 2 to 3 times more 
time to perform weekly or monthly routine maintenance tasks, 
accounting for waste applied over a piece of equipment’s 20-
year expected service life. 

Possibly the largest contributing factor to these mainte-
nance nightmares is the lack of understanding of means and 
methods by the designer. This approach relies on the ill-con-
ceived notion that the contractors know more about how to 

“design” the final piping to equipment than the designer. As 
owners, it’s not clear to us if this is a design problem or a quality 
issue. Therefore, we should use tools that allow the engineers 
to design and contractors to install and get away from this mis-
placed notion of means and methods.

There is an opportunity to bring FM into the next generation 
by taking full advantage of current technologies. By supporting 
a design for maintenance strategy using BIM, the federal gov-
ernment could better address their mandates to promote effi-
cient and economical use of federal real property.  n

Birgitta Foster, BSME, MBA, is with SSA/Sandia National 
Labs and  is Assisting Director of the buildingSMART alliance™. 
She is a leading authority and presenter on BIM for owners and 
focuses on uses of BIM after construction.

FooTNoTes
1. These assets are defined as, “any real property owned, 

leased or otherwise managed by the federal govern-
ment, both within and outside the United States, and 
improvements on federal lands.”

2. EO 13423, Strengthening Federal Environmental, Ener-
gy, and Transportation Management. January 24, 2007. 
EO 13514, Federal Leadership in Environmental, Energy 
and Economic Performance. October 5, 2009.

3. This effort is underway under the guidance of the Na-
tional Institute of Building Sciences through the building 
SMART alliance™.

Figure 2.

Figure 3. As highlighted in this box, the maze of conduit has 
blocked access to the relief fan.
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Expanding Thought

DATA MANAGEMENT IS A RECURRING PROBLEM FOR 
facility maintenance divisions of municipalities, both large and 
small. Regardless of the size of the municipality, the amount 
of information available is overwhelming when viewed by the 
relatively small number of people employed to manage it. The 
evolution of computers and information technology has made 
it easier for cities of various sizes to collect large amounts of 
data from more sources and this compounds the problem. 
Every municipal facility is unique, with different operational 
and maintenance costs, intended use and level of security. The 
problems associated with data management are exacerbated 
by the sheer number and variety of these facilities. Cities now 
have the capacity to integrate sustainability concepts into fa-
cilities and infuse them with increased longevity. The ability to 
lower energy consumption requires an efficient model to help 
manage the large volume of collected data. 

Current building information modeling (BIM) research 
by W.E. East focuses on information exchange in order to 
achieve full energy management control within a single com-
puter model.1 The conclusion of this research could help 
municipalities reach lofty energy goals. As an example, the 
city of Asheville, North Carolina, has established an Office 
of Sustainability to facilitate its effort to reduce energy con-
sumption and provide better overall operations of its capital 
facilities. According to the Asheville Sustainability Annual 
Report 2009: “In April 2007, City Council passed a resolution 
committing to reduce the municipal carbon footprint 80 per-
cent by the year 2050 and requiring a strategic plan to lead 
this effort.” It is currently one of the most aggressive initia-
tives related to sustainability by any city in the United States 
and they have aptly named this effort “How Low Can AVL 
Go?” (FIGURE 1 AND FIGURE 2).

A reduction in energy consumption provides the larg-
est impact for sustainability and efficiency. The creation of 

a comprehensive operations and maintenance plan within a 
BIM program could assist this effort.

Municipalities have unique opportunities to increase ef-
ficiency by using BIM to organize multiple layers of informa-
tion within a single model. There is nothing that prohibits the 
development of as-built models to include multiple buildings, 
systems and roads. Streamlining the operations of capital fa-
cility data management through a central BIM could provide a 
municipality with a dynamic tool for sustainability. 

BeNeFITs
One benefit of utilizing a central information model in munic-

ipal buildings management is efficiency. Operations and mainte-
nance manuals and other contract documents could be searched 
electronically, eliminating manual searches that are performed 
in a room full of printed literature. The inclusion of a utilities 
module could provide detailed information on utility consump-
tion, distribution, use, metering, cost and allocation to users. 

A utility module could also include modeling capabilities 
and links to control systems and estimates on electrical de-
mand loads (Sapp, 2010). Further work is necessary in order to 
store construction documents and data in a standard format as 
well as query this information efficiently (Goedert and Meadati 
2008). However, the adoption of the Construction Operations 
Building information exchange (COBie) would help eliminate 
waste associated with creating, reproducing, processing and 
archiving paper documents (East, 2009).

BIM as a Risk Management Tool: 
Creating As-built Models for Municipal 
Management
By Jay McBride, Robert Steffen and Doug Kinard

Figure 2. “Reduction goals” GHG emissionsFigure 1. “No action” GHG emissions
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Industry experts that are tracking and promoting the use 
of BIM have projected that there will be new maintenance 
and monitoring features in the near future and these features 
will be applicable to single or multi-building management: 
“The vision we have is with an interoperable BIM that, in 
minutes rather than days or weeks, allows you to take your 
current architectural design from your favorite platform, im-
port it into your favorite energy program and do your analy-
sis. Your consultant, within a few hours of work rather than 
a few weeks, now can work as a team on energy alternatives 
and optimization,” (Selkowitz, 2010). 

  
lIaBIlITIes

When it comes to implementing BIM, one major obstacle 
for municipalities is the financial burden associated with the 
initial set-up and maintenance of the model. This includes 
direct costs such as buying software and training personnel 
on that software. 

In an environment where the utilities are tracked for multi-
ple municipal buildings, the issue of intellectual property rights 
of the individual models and resource sharing/authorizations 
will have to be addressed. For example, who will own the model, 
who is allowed to access and modify the model and to what ex-
tent is the owner liable? These issues will need to be resolved. 
The advent of BIM provides construction managers with a new 
project management tool but raises concerns about liability 
and design ownership, particularly on public works projects. 

The Department of Homeland Security (DHS) has established 
guidelines that restrict access to specific information about cer-
tain facilities, which would be contained in a comprehensive 
model. Examples of such facilities are police stations, jail houses, 
city and county courthouses, and municipal water reservoirs. 
Identifying areas that are potential security risks must be made 
and steps taken to ensure that certain information be kept secure. 

proJeCTIoNs
Governmental departments are driving the application of 

BIM for sustainability. The U.S. General Service Administra-
tion (GSA) has mandated that all GSA facilities must be net-zero 
carbon energy buildings by 2030. The administration released a 
GSA BIM Guide for Energy Performance in 2009 and is currently 
creating a BIM guide for operations and maintenance with a 
strong focus on sustainability (Matta 2010). Similarly, the De-
partment of Defense (DoD) is relying on BIM software to reduce 
energy footprints on all future DoD projects (East, 2009).

Sustainability goals integrated within a BIM environ-
ment may soon be realized through green building con-
struction. Green building experts are searching for ways in 
which BIM could help create sustainable facilities in the fu-
ture. Research shows that BIM has a limited impact on green 
building processes today but could be a valuable tool in the 
coming years (SmartMarket Report, 2009). Many of the cur-
rent sustainability efforts are inherent in U.S Green Building 
Council (USGBC) initiatives such as the Leadership in Energy 
and Environmental Design (LEED) certification program.

The development of BIM is changing the way that struc-
tures are designed, built and maintained more than any other 

development since Filippo Brunelleschi’s single-point per-
spective in the 15th Century, which paved the way for blue-
prints.2 A comprehensive BIM has multiple layers that contain 
various types of data. Limits are being removed in an effort to 
import all relevant data concerning the design, construction 
and maintenance of facilities. Information gathered for use by 
managers could be used to identify areas that require sustain-
ability improvements for either single or multiple buildings 
within a municipality. Inefficiencies in the data management 
processes used by members of municipalities have long been 
recognized. As BIM has shown returns on investments with 
the design and pre-construction phases on multiple projects, 
it could also provide greater returns for existing facilities and 
improve the sustainability of municipal facilities.  n

Jay McBride is an independent construction manager in 
Western North Carolina. Email him at jtmcbride1@cata-
mount.wcu.edu. Robert Steffen, PhD, P.E. and Doug Kinard 
are Assistant Professors in Western Carolina University’s De-
partment of Construction Management.
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Case Studies / Best Practices

IF YOUR FIRM HAS BEEN USING 
building information modeling (BIM) 
software for awhile, you’ve probably 
succeeded in the modeling part of 
BIM; that is, using BIM-based design to 
produce coordinated sets of drawings 
much more efficiently than you could 
using computer-aided design’s (CAD) 
sheet-based approach. However, many 
architecture, engineering and con-
struction (AEC) firms are still struggling 
to use BIM as a building information 
management solution. For example:
1. BIM software can revise and publish 

hundreds of perfectly coordinated 
drawings faster than ever but BIM 
itself offers no revision management 
or distribution tracking facility. 

2. The model may contain room and 
space elements but the space pro-
gram is more likely to be created and 
managed in a spreadsheet, rather 
than the model.

3. BIM happily accommodates build-
ing element properties but you may 
prefer to import that information 
from outside of the model where it 
may actually be easier to populate 
and update hundreds of different 
properties.

4. BIM has accelerated the produc-
tion schedule for coordinated sets 
of design drawings but if design 
challenges cannot be quickly and 
easily communicated, tracked and 
resolved, these schedule gains can-
not be fully realized.
These examples and others dem-

onstrate the need to consider the use 
of project information management 
(PIM) software. Doing so allows that in-
formation, which is otherwise trapped 
in the model and readily-available only 
to BIM experts, to be used by a broader 
cross-section of project team members.

To truly understand the need to 
manage the “I” in BIM and connect re-
lated project information to the model, 
let’s look at these use cases in more 
depth.

use Case 1: DoCuMeNT CoNTrol 
aND Issue MaNageMeNT

BIM can quickly revise and pub-
lish hundreds of perfectly coordinated 
drawings. 
The problem: With no revision and is-
sue management process, you quickly 
lose track of this steady stream of deliv-
erables and are left to wonder who got 
what, when and how.  With the absence 
of reliable record document manage-
ment comes the risk that project team 
members may unknowingly be working 
with out-of-date information, reduc-
ing coordination and increasing field 
rework.
The solution: Many firms we have spo-
ken to have developed spreadsheets 
and laborious manual processes to 
manage the tracking of record docu-
ments in an attempt to mitigate this 
risk. More efficient and effective is 
PIM software, which connects BIM to 
a document control system to manage 

the quality and track the distribution 
of drawing revisions published from 
building models.

use Case 2: rooM INForMaTIoN 
MaNageMeNT

The building model contains up-to-
date room geometry information that is 
vital to the work of space programming 
staff. 
The problem: Programming staff typi-
cally use spreadsheets, databases and 
room datasheets to track and docu-
ment room requirements, while BIM 
technicians manage room placement 
and geometry in the model. Since the 
program and model evolve continuous-
ly over the course of a project, keeping 
them in sync is a constant challenge. An 
absence of coordination between the 
room program and the information in 
the model is a significant source of po-
tential risk for firms, whether in archi-
tecture, engineering or construction. 

The Unmistakable Benefits  
of BIM Enhanced With PIM
By Bob Batcheler and Allen Preger

PIM software can connect the BIM to the project document control register used 
to review, issue and track the many revisions of record document deliverables 
generated from the model.
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The solution: PIM software connects 
spaces with a project-wide spatial in-
dex. Such a connection enables model-
ing and building programming staff to 
work in parallel to dynamically coordi-
nate room layouts in the model with the 
space information in Microsoft Excel.

use Case 3: BuIlDINg eleMeNT 
MaNageMeNT

Models may contain extensive infor-
mation about building elements, from 
fixtures to building services equipment 
and beyond.
The problem: Managing building ele-
ment properties within the model is 
cumbersome and requires dedicated 
staff trained in the use of BIM software 
to keep it current. Since the quality 
of this information cannot always be 
trusted, many firms ignore the non-
graphical information in their models 
and manage information such as door, 
equipment and fixture schedules in dis-
connected spreadsheets. 
The solution: PIM software manages 
building element information directly 
or in a spreadsheet. Ideally, the PIM 
software synchronizes with BIM to keep 
information in the models current and 
reliable. An added benefit of using PIM 

software is that engineers and project 
managers who don’t have the proficien-
cy to access the model directly can use 
PIM search capabilities to quickly find, 
sort and filter building elements by any 
property.

use Case 4: CoorDINaTINg BIM 
DesIgN 

As already mentioned, a model-
based approach significantly acceler-
ates the production of fully coordinated 
sets of design drawings.
The problem: If design challenges can-
not be quickly and easily communicat-
ed, tracked and resolved, productivity 
gains may be offset by delays associated 
with communicating and resolving de-
sign or site condition challenges. 
The solution: PIM software allows ac-
tion items, markups and requests for 
information to be linked with views 
or elements in the model, then shared 
with other stakeholders. By facilitating 
the quick communication and resolu-
tion of design and construction chal-
lenges, PIM software enables firms to 
achieve accelerated production sched-
ules while still adhering to the familiar 
designer/reviewer backcheck workflow 
that is essential to project quality.

pIM soFTware For real lIFe
Using knowledge gained from archi-

tecture, engineering and construction 
firms, PIM software has been devel-
oped to connect the “I” in BIM to pro-
cesses vital to the success of a project, 
such as controlling documents, man-
aging room information and tracking 
action items.

With the advent of electronic PIM, 
now it’s easy and practical to connect 
BIM to other project deliverables and 
to share these connections across the 
entire project team, including external 
consultants and contractors. Increas-
ingly, PIM software is used in conjunc-
tion with BIM to manage model-based 
design workflows, provide transpar-
ency and track accountability for 
more effective and profitable project 
delivery. 

suMMarY
By connecting the people and 

processes surrounding the BIM de-
sign process with the information 
behind the model, PIM software en-
ables broader project team input to 
the building information manage-
ment process while also allowing team 
members to repurpose information 
derived from a BIM to drive adjacent 
or downstream project processes.

Importantly, by standardizing your 
BIM-related work processes across 
teams and projects in your organiza-
tion, and intrinsically binding these 
processes within your broader project 
information management strategy, 
your firm can maximize the cumulative 
benefits of BIM and PIM to enhance ef-
ficiency in project delivery, reduce risk 
and maximize client satisfaction. n

Bob Batcheler is Newforma’s Vice 
President of Industry Marketing. He 
works directly with AEC firms to cap-
ture business requirements as use cases 
for the development of the Newforma 
PIM solution. He can be reached at 
bbatcheler@newforma.com.

Allen Preger is Newforma’s Chief 
Product Officer, charged with convert-
ing use cases into functional PIM soft-
ware that supports model-based design 
processes and maximizes the results 
from using BIM.

PIM software can connect design and constructability challenges in the model to 
action items and markups managed.
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Economics

THE EVOLUTION OF BUILDING  
information modeling (BIM) and vir-
tual design and construction (VDC) 
are fundamentally changing the pro-
cess by which buildings are designed 
and constructed. The perceived high 
initial cost of BIM has, however, de-
terred many industry professionals 
from implementing it. In some cases, 
an owner’s willingness to pay for the 
BIM is crucial in the contractor’s deci-
sion to use BIM. 

This study presents data gathered 
from three case studies on three sets of 
two similar projects: one a recently con-
structed BIM-assisted project and the 
other an earlier project without BIM to 
show the return on investment (ROI). 
The potential savings to an owner choos-
ing to invest in BIM as an additional 
service were estimated based on the 
measurable cost benefits associated with 
reduced schedule overruns and reduced 
change order costs. 

BaCkgrouND
Using past project data from a me-

dium-sized commercial construction 
management firm, a study was conduct-
ed to determine BIM’s ROI to building 
owners. In 2007, the subject company 
began offering VDC as an additional ser-
vice to its clients. In the BIM-assisted 
projects described in these case studies, 
BIM was implemented at an additional 
cost to the owner after the design phase 
was completed when the contract was 
awarded to the contractor. 

Case sTuDY oNe
First, two small tilt-up wall commer-

cial warehouse projects were analyzed 
to determine the cost savings associated 
with BIM’s implementation. The projects 
are labelled Projects A and B. A general 
description of both projects is shown in 
TABLE 1. The use of BIM resulted in a 34 
percent reduction in requests for infor-
mation (RFIs) and a 40 percent reduction 
in change orders. There also was an over-
all reduction in the total cost of change 
orders and a reduction in schedule de-
lays on the BIM-assisted project.
Estimated RoI

The estimated ROI that could have 
been realized by the owner if BIM had 
been used on Project A was determined 
based on an analysis of what BIM-pre-
ventable conflicts occurred and the pro-
portion of schedule overruns attributed 
to these issues. BIM was used to create a 
set of tilt-up panel shop drawings. Thus, 
a portion of the costs preventable by 
BIM included the cost of subcontracting 
out that task. In addition, three of Proj-
ect A’s change orders could have been 
completely eliminated had BIM been 
used. 

The costs of schedule overruns as-
sociated with these BIM-preventable 
issues were estimated based on four ma-
jor cost categories: the daily cost of the 
contractor’s general conditions, the daily 
cost for the developer’s administration, 

BIM return on Investment:  
A Case Study

Table 1. Project Description 
Project a (Pre-BIM) Project B (BIM-assisted)

Contract value $7,128,000.00 $8,844,073.00
Schedule duration 12 months 12 months
Schedule delay 7 days 0 days
Delivery method Negotiated Bid Negotiated Bid
Contract type GMP GMP
Square footage 123,000 SF (3) 81,000 SF bldgs.
use Com. warehouse w. leasable 

mixed-use space
Com. warehouse w. 
leasable office space

Construction Type Tilt-up wall with steel framing Tilt-up wall with steel 
framing

Table 2. Project a: BIM RoI 

Cost Category amount
Total direct cost of subcontracting out panel shop drawings: $16,650
Direct costs in preventable change orders:  
Embed fix change order $928
Girder and joist seat fix change order $8,499
Girder and door opening conflict change order $5,664
Total: $15,091
Indirect costs of 7-day BIM-preventable time overrun:

Daily cost of contractor time overrun (general conditions)
($855/day)

$5,985

Daily cost of 5 percent interest on construction loan for time 
overrun ($976/day)

$6,832

Daily cost of developer administration for time overrun 
($446/day)

$3,122

Estimated cost of architect’s contract administration for time 
overrun ($149/day)

$1,043

Total $16,982
Total estimated savings $48,723
Cost of BIM (0.5 percent of contract value) $35,640
Net BIM savings $13,083
RoI 36.7 percent

By Brittany Giel and Raja R.A. Issa



Spring 2011  25

the architect’s construction administra-
tion time and the daily cost of interest 
on the owner’s construction loan. For the 
purpose of this study, a 5 percent capital-
ization rate was assumed (TABLE 2). 

The calculated ROI of Project A was 
used as a model rubric for BIM-assist-
ed Project B. Due to a lack of recorded 
cost data, Project B’s ROI was estimated 
based solely on the costs associated 
with its seven days of prevented sched-
ule overrun and the exclusion of the cost 
to subcontract the panel shop drawings 
(TABLE 3). 

Case sTuDY Two
A similar case study was conducted 

on two three-story assisted living facil-
ity projects to determine the cost savings 
of implementing BIM. TABLE 4 summa-
rizes some of the general information for 
Projects C and D. 
Estimated RoI 

There were four specific change or-
ders on Project C which may have been 
prevented if BIM had been utilized. 
Due to inaccuracies in the construction 
drawings, numerous modifications were 
made to the balconies of two unit types 
on the second floor resulting in a shell 
over-estimate for the contractor. An-
other change order resulted from a clash 
between the roof scuppers and exterior 
walls that was uncovered late in the con-
struction process. Additionally, incon-
sistencies in the construction drawings 
caused several doors in the mechanical 
rooms to be resized.  

Lastly, during the inspection process it 
was found that two four-hour, fire-rated 
walls were missed by the designer in the 
original drawings. Because this mistake 
was uncovered so late, Project C’s com-
pletion was delayed two months. The 
resulting change order included the cost 
of the demolition of the existing walls 
and ceilings and the material and labor 
costs associated with hanging, reframing 
and finishing the corrected walls. Most 
of these issues would likely have been 
uncovered during the 2D conversion 
process to BIM in preconstruction, if the 
technology had been available.

The estimated ROI of using BIM on 
Project C may have totalled 376 percent, 
if the technology had been available  
(TABLE 5).

Table 3. Project B: BIM RoI from Indirect Savings

Cost Category amount
Total direct cost of subcontracting out panel shop drawings: 
($0.13/SF X 243,000 SF)                              

$31,590

Indirect costs of 7-day BIM-prevented time overrun:  
Daily cost of contractor time overrun (general conditions) ($888/day)                                               $6,216
Daily cost of 5 percent interest on construction loan for time 
overrun ($1212/day)

$8,484

Daily cost of developer administration for time overrun  
($544/day)

$3,808

Daily cost to architect’s contract administration for time overrun 
($181/day)

$1,267

Total $19,775
Total estimated savings $51,365
Cost of BIM (0.5 percent of contract value) $44,220
Net BIM savings $7,145
RoI 16.2 percent

Table 4. Project Descriptions 

Project C (Pre-BIM) Project D (BIM-assisted)

Contract value $10,701,967 $11,799,071
original schedule duration 13 months 14.6 months
Schedule delay 2 months 0
Contract type Design Assist Design/Build
Delivery method GMP Stipulated Sum
Square footage 120,000 SF 66,926 SF
use Assisted Living Facility Assisted Living Facility
Type of construction Concrete Block Conventional Framing
Stories 3 3

units 131 80

Table 5. Project C: BIM RoI 

Cost Category amount

Direct costs in preventable change orders:  

Unit 227 and 228 shell overages $6,202

Roof scupper re-route $6,515

Door re-size at closets/mech room $833

4-hour wall rework and construction $17,225

Total $30,775

Indirect costs of 60-day BIM-preventable time overrun:

Daily cost of contractor time overrun (general conditions) 
($1410/day)

$84,600

Daily cost of 5 percent interest on construction loan for time 
overrun ($1466/day)

$87,960

Daily cost of developer administration for time overrun 
($641/day)

$38,460

Estimated cost of architect’s contract administration for time 
overrun ($214/day)

$12,840

Total $223,860

Total estimated savings $254,635

Cost of BIM (0.5 percent of contract value) $53,510

Net BIM savings $201,125

RoI 376 percent
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The ROI of using BIM on Project D 
was estimated based on a number of 
clashes that were uncovered using BIM 
during preconstruction. Numerous con-
flicts were resolved between the me-
chanical and structural disciplines, most 

of which were the result of discrepancies 
between the shaft detail drawings and 
the interior dimensions referenced in 
the architectural drawings. Using tradi-
tional methods, it is presumed most of 
these discrepancies would not have been 

uncovered until at least one month into 
the project schedule. On Project D there 
were also significant conflicts between 
the ceiling heights of several units and 
the mechanical and structural disci-
plines that were revealed during precon-
struction using BIM.

Through analysis of these major 
conflicts, it was estimated that using 
BIM for coordination saved at least one 
month of schedule overrun time on 
Project D (TABLE 6).

Case sTuDY Three
The final case study compared two 

mid-rise commercial condominium 
projects to determine the value of BIM 
to an owner on a project of greater scale 
and complexity. TABLE 7 shows a sum-
mary of some of the projects details.

In this study, BIM resulted in a 43 
percent reduction in the total number 

Table 6. Project D: BIM RoI

Cost Category amount

Indirect costs of 30-day BIM-prevented time overrun:
Daily cost of contractor time overrun (general conditions)  
($1554/day)

$46,620

Daily cost of 5 percent interest on construction loan for time 
overrun ($1616/day)

$48,480

Daily cost of developer administration for time overrun ($706/day) $21,180

Estimated cost of architect’s contract administration for time 
overrun ($235/day):

$7,050

Total estimated savings $123,330

Cost of BIM (0.5 percent of contract value) $58,995
Net BIM savings $64,335
RoI 109 percent

Table 7. general Project Descriptions

Project E (Pre-BIM) Project F (BIM-assisted)
Contract value $41,757,618.00 $44,400,000.00

original schedule 
duration

601 Days 652 Days

Schedule delay 426 Days 0 (60 Days Early)

Contract type GMP GMP

Delivery method Negotiated Bid Negotiated Bid

Square footage 439,760 SF 456,594 SF

use Mixed use- res. condo/ 
garage

Mixed use- res. condo/
garage

Number of stories 14 Stories 7 Stories

Number of units 311 218

Type of construction Conv. formwork w. 
Conv. Reinf.

Conv. formwork w. cast in 
place tables

Numerous conflicts 

were resolved between 

the mechanical and 

structural disciplines, 

most of which were the 

result of discrepancies 

between the shaft detail 

drawings and the interior 

dimensions referenced in 

the architectural drawings. 
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of RFIs and a 37 percent reduction in 
change orders. The total cost of change 
orders on the BIM-assisted project to-
talled roughly 10 percent of that of a 
similar project constructed without 
BIM. Additionally, Project E experienced 
almost two years of schedule overruns 
that resulted in several legal disputes. 
In contrast, BIM-assisted Project F fin-
ished roughly two months ahead of 
schedule.

esTIMaTeD roI
Multiple BIM-preventable issues oc-

curred on Project E. Perhaps the most 
noteworthy was a major drafting er-
ror in the site plan that left the original 
building’s footprint falling outside the 
existing property lines. This resulted in 
a substantial change order. There were 
also several change orders that resulted 
from 2D errors and discrepancies be-
tween drawings. 

In addition to the BIM-preventable 
change order costs on Project E, its 
schedule was delayed 426 days past 
its original 601-day duration. Analysis 
revealed that 221-delay days were at-
tributed to BIM-preventable issues, 
including the drafting error in the build-
ing’s boundary survey, major structural 
dimension conflicts, conflicts between 
the foundation and sidewalks, the relo-
cation of columns due to grid misalign-
ment and limited plenum space in the 
ceilings of most units. Had BIM been 
used, the projected BIM ROI for Project E 
was estimated at 1,654 percent (TABLE 8). 

The ROI for Project F was estimated 
at roughly 300 percent based solely on 
the savings in reference to its 60-day 
early completion (TABLE 9). 

CoNClusIoN
The results of this research confirm 

the overall high return on investment 
of BIM to an owner, suggesting that 
regardless of the size and scope of a 
project, the implementation of BIM can 
be a vital tool that results in significant 
cost savings for all stakeholders. n

Brittany Giel is a PhD student and 
Raja R.A. Issa, PhD, JD, PE, F.ASCE, is a 
Professor at the M.E. Rinker, Sr. School of 
Building Construction at the University 
of Florida, in Gainesville, Florida.

Table 8.  Project E: BIM RoI

Cost Category amount
Direct costs in preventable change orders:  
Revised boundary survey $24,862
Added beam in shear wall $787
Shear wall # 1 revision $3,396
Movement of (2) columns due to grid  
mis-alignment

$419

Addition of (16) 3” deck drains $19,158
Readjustment of fire sprinkler heads for ceiling height 
changes

$1,777

Window reorder/install due to conflict with  
exterior columns

$2,632

Sliding glass doors mislabelled as window type $2,208
Revised ceiling heights to conceal drop panels $13,062
Additional framing of roof drains $19,081
Re-routing of mechanical ductwork around electrical panels $2,722
Additional soffits to accommodate return air ductwork $14,115
Additional fire sprinkler heads adjustment for  
dropped ceiling

$1,285

Demolition and repair of elevator door beams $66,812
Materials escalation due to 221-day delay based on survey and 
structural plan errors

$300,000

Total $472,316
Indirect costs for 221-day BIM-preventable time overrun:  
Daily cost of contractor time overrun (general conditions) ) 
($5,425/day)                                                                                                

$1,198,925

Daily cost of 5 percent interest on construction loan for time 
overrun ($5720/day)

$1,264,120

Daily cost of developer administration for time overrun  
($2466/day)

$544,986

Daily cost to architect’s contract administration for time 
overrun ($822/day)

$181,662

 Total $3,189,693
Total estimated savings $3,662,009
Cost of BIM (0.5 percent of contract value) $208,788
Net BIM savings $3,453,221
RoI 1653.9 

percent

TaBlE 9: Project F: BIM RoI of Indirect Time Savings

Cost Category amount
Indirect costs saved by 60-day early completion:  
Daily cost of contractor (general conditions)  
($5,425/day)                                              

$325,500

Daily cost saved in interest (5 percent) on construction loan  
($6,082/day)    

$364,920

Daily cost of developer administration  
($2,466/day)                          

$147,960

Daily cost to architect’s contract administration for time overrun 
($822/day)

$49,320

Total $887,700
Total estimated savings $887,700
Cost of BIM (0.5 percent of contract value) $222,000
Net BIM savings $665,700
RoI 299.9 

percent
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Education and Training

BUILDING INFORMATION MODELING 
(BIM) is rapidly becoming the de facto 
standard for how buildings are designed, 
constructed and maintained. BIM has 
planted itself firmly into the universe of 
knowledge that architecture, engineer-
ing and construction (AEC) profession-
als must inhabit, including parametric 
design models and space programming 
tools; from quantity takeoffs and cost es-
timates; modular prefabrication to assist 
tracking and project phasing; and BIM 
execution plans, to facility management 
(FM) models and Construction Opera-
tions Building information exchange 
(COBie) standards. 

Familiarity with the topic is more of 
a necessity than a preference. Entities 
such as the U.S. General Services Ad-
ministration (GSA), the U.S. Army Corps 
of Engineers (USACE), states, education-
al institutions and healthcare compa-
nies have recognized the efficiency, the 
increase in quality and the owner ben-
efit that BIM brings to a project. They 
have even begun requiring its use. In the 
simplest terms, the “cost of not doing 
BIM” translates into not being consid-
ered for projects due to reduced project 
quality and increased schedule times. 
In more individual or personal terms, it 
manifests itself as an opportunity cost of 
slowed personal advancement and de-
creased satisfaction. 

This article proposes BIM as an inte-
gral part of professional development, 
which, when coupled with other types 
of professional expertise, advances one’s 
profession or trade through innovation, 
enhances the quality of the built envi-
ronment and enriches one’s own profes-
sional experience.  In this context, the 
“cost of not doing BIM” can be viewed as 
“not advancing professionally.”

BIM anD PRofeSSIonal 
DeveloPMenT

Professional development is defined 
by dictionary.com as, “the advance-
ment of skills or expertise to succeed 

in a particular profession, especially 
through continued education.”  Such 
education can take place in the form of 
mentorship, study and research, or per-
sonal experience. Professional develop-
ment is inextricably tied to knowledge, 
accomplishment and success, whether 
it is in the eyes of oneself or in the eyes 
of others. 

The term “skills or expertise” is 
broad in scope and can be attributed 
to knowledge about particular systems, 
techniques or managerial aspects of a 
profession. For example, an architect 
might demonstrate particular knowl-
edge about curtain wall and building 
enclosure systems, a structural engi-
neer might be known for expertise on 
super tall building structures and a fab-
ricator might have developed expertise 
in minimizing the waste of raw materi-
als when forming ductwork. All are pro-
fessional skills, each directly germane 
to a particular profession or trade and 
each can be informed in some way by 
BIM. 

BIM describes the embodiment of 
professional knowledge and technique 
into a process. To quote Finith Jernigan; 
it is about, “managing to get the right in-
formation to the right place at the right 
time.” Such a feat combines specific 
technical knowledge, the ability to con-
vey that knowledge using specific tools 
and a managerial understanding of what 
to deliver, to whom it should be deliv-
ered and at what point in the project it 
should be delivered. BIM is truly a skill 
and mastery of that skill certainly quali-
fies as expertise. 

BIM SkIllS anD exPeRTISe
By definition, BIM is about infor-

mation, communication and delivery. 
Understanding BIM requires an under-
standing of the processes and intricacies 
of design and construction. Conversley, 
an understanding of those processes can 
be fortified by understanding BIM. For 
example, familiarity with the problems 

of conflicting structural and heating, 
ventilating and air conditioning (HVAC) 
systems is helpful in understanding the 
importance of preemptive clash detec-
tion as part of the design and precon-
struction BIM tasks. An understanding 
of building construction means and 
methods would be helpful to an individ-
ual who needs to phase the construction 
logistics of a project. Experience with 
project cost estimating will help inform 
the type and level of specificity required 
in pricing a BIM.

SUPPoRTIng SofTwaRe
Learning Navisworks, Revit, Vico, 

Tekla or any of the other BIM tools is 
as important to the BIM process as un-
derstanding the process itself, as long 
as the tools are learned with the over-
all goals in mind. Knowing the tools 
affords one the ability to contribute in 
the common communication platform, 
in the same way our knowledge of how 
to speak allows us to contribute to a 
conversation.  

Unfortunately, the most commonly 
recognized approach to BIM training 
might be lacking the proper context. 
Students often enroll in classes designed 
and optimized to teach features of a 
given piece of software. There are also 
self-paced versions, video tutorials and 
books, some of which are more compre-
hensive than others. 

By their very nature, most of these 
types of classes focus on application 
functionality without providing the 
“big picture” perspective of the overall 
BIM process. Unfortunately, examples 
and exercises used in these types of 
classes may not parallel the use cases 
that the students face in their profes-
sions—the poorer the match, the less 
material retained by the student. In the 
absence of applied knowledge (for ex-
ample, learning the tool in the context 
of specific professional goals), this type 
of learning is, at best, mildly success-
ful. It is imperative that such classes be 

The Cost of Not Doing BIM: 
Education and Professional Development 
By Robert Yori
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supplemented with material more spe-
cific to an individual’s particular pro-
fessional area of interest for an optimal 
learning experience.

How aDUlTS leaRn
Applied learning is the key to any 

type of adult learning, whether it is soft-
ware, BIM, a language or anything else. 
Adult learning motivation is at its high-
est when an individual can relate the 
material to his or her experiences. What 
could be more motivating than a direct 
correlation to one’s day-to-day respon-
sibilities? What if a relationship could 
be established to BIM and increased 
efficiency? Increased project quality? 
How about innovation?

TyIng IT all TogeTHeR
Once a cognitive understanding of 

the BIM process and a cognitive un-
derstanding of the supporting tools 
are achieved, coupled with an in-depth 
understanding of other professional or 
trade-specific knowledge, the real in-
novation begins. Tools can be used to 
rapidly test and answer questions that 
might not have been asked without 
using them. For example, a structural 
engineer might run a load path optimi-
zation simulation and the result may 
lead to a different way of thinking about 
the original problem and perhaps an 
entirely new solution. Clash detection 
might lead a fabricator to redesign the 
duct depths. The results of a heat gain 
analysis might prompt an architect to 
rethink an all-glass west façade. While 
technically possible without BIM, such 
tools accelerate and ease the processes 
of coordination and redesign.

It is absolutely essential to the de-
velopment of design professionals or 
tradespersons that they continue to 
learn and acquire professional knowl-
edge, and expertise, judgment and dis-
cretion to successfully understand the 
BIM process and tools in the proper 
context. Examples of this necessity are 
reflected in structural analysis and en-
vironmental design software, which can 
be useless and often detrimental, if the 
individuals using them do not under-
stand the principles on which they are 
based and cannot properly interpret 
the results.

ConClUSIon
So, what is the cost of not doing BIM? 

It can be thought of as a series of oppor-
tunity costs, including the potential loss 
of work and incurred fees. Quite directly, 
there is a cost associated with not even 
being considered for large-scale work. 
On a more personal level, learning, using 
and mastering BIM affords an individuals 
a more thorough understanding of mod-
ern design and construction tools, tech-
niques and processes. Such knowledge 

helps keep them current, invested and 
interested in their profession, deepens 
professional knowledge, helps to raise 
the quality of the built environment and 
contributes to a greater sense of personal 
satisfaction. What’s not to like?  n

Robert Yori is a Digital Design Spe-
cialist at Skidmore, Owings & Merrill 
LLP, one of the leading architecture, in-
terior design, engineering and urban-
planning firms in the world.
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Local Interest Groups

THE 7TH AMERICAN INSTITUTE OF ARCHITECTS (AIA) 
Technology in Architecture Practice (TAP) Building Connec-
tions meeting was held on December 10, 2010, in Washing-
ton, D.C. The Federal Facilities Council hosted the event at 
The Keck Center of the National Academies. Lynda Stanley, 
Hon., AIA, Executive Director of the Federal Facilities Coun-
cil, coordinated the meeting.

Building Connections invited those, “in the interoper-
ability trenches to convene and update each other on their 
progress and challenges in 2010.”  Technology veterans and 
newcomers were welcomed to the conversation and engaged 
with key building information modeling (BIM) authoring tool 
vendors to share their views about interoperability. Propo-
nents of initiatives that were identified as potentially overlap-
ping discussed how each initiative adds value. Three primary 
topics were focused on at the event: Lifecycle BIM: Defining 
the Roadmap; Interoperability: How to Overcome 10 years of 
Roadblocks; and What is the Role of Standards-giving Organi-
zations in the Emerging BIM Ecosystem?

The orIgINs aND hIsTorY oF  
BuIlDINg CoNNeCTIoNs

Building Connections: The 1st Congress on Digital Collabo-
ration in the Building Industry was held on April 30, 2004, by 
AIA’s TAP advisory group in the AIA Boardroom in Washing-
ton, D.C. There were over 60 invited participants represent-
ing the AIA, other professional and industry organizations, 
building owners, standards organizations, software compa-
nies and academia.

The 2004 Building Connections invitation framed the 
focus for that first year and for the six subsequent Building 
Connections Congresses: “These are a one-day, by-invita-
tion-only coordination summit among the leading building 
industry associations, government agencies, software com-
panies and academic institutions. Our purpose is to make 
connections, harmonize overlapping or competing efforts 
and find areas of common ground and opportunities for 
collaboration. The Congress also showcases existing suc-
cessful data exchange standards, defined as ones that have 

achieved acceptance and are being used by target business 
communities.”

owNers’ voICes FoCus oN BIM  
For FaCIlITY MaNageMeNT

Major owners are actively demanding BIM-utilization to 
support both improvements in project delivery and post-
construction efficiencies. Specific areas of interest are tech-
nology solutions, improved work flow, open standards and 
best practices for facility operation and energy management. 

The focus of the 2010 session was, “What do major own-
ers want in BIM for facility management?” It featured eight 
public and institutional owners from the United States and 
Europe, including representatives from the Public Buildings 
Service of the U.S. Department of Defense (DoD); the U.S. 
Department of State (DOS) Overseas Building Operations; 
Sandia National Laboratories; the U.S. Department of Vet-
erans Affairs (VA); the U.S. General Services Administration 
(GSA); the State of Wisconsin; the Smithsonian Institution; 
TriCare; and Norway’s public buildings service, Statsbygg.

Another highlight was when representatives of GSA, in-
cluding Charles Matta, Calvin Kam, Peggy Yee, Stephen 
Hagan and Robert Keady, talked about GSA’s 10 pilot projects 
underway to support a number of BIM to facility manage-
ment (FM) business cases. The projects involve an array of 
BIM and FM applications and build upon different industry 
data standards and application programming interfaces. GSA 
is also developing a national equipment standard based on 
the OmniClass Construction Classification System (Omni-
Class), the Construction Operations Building information ex-
change (COBie) and the Industry Foundation Classes (IFC). 
Additionally, GSA is finalizing a draft GSA BIM Guide on Facil-
ity Management that will be available for expert review.   

Birgitta Foster, who is with Sandia National Laboratories, 
was another highlight of the event. She articulated the busi-
ness-case and value of BIM for FM. VA’s Renee Tietjen and 
DoD’s Russ Manning laid out a vision for public and private 
healthcare owners to collaborate and demand BIM-based fa-
cility management that would address VA and DOD’s unique 

A Report from the 
7th AIA TAP Building Connections
By Kristine Fallon, FAIA; Stephen Hagan, FAIA; Calvin Kam, PhD, AIA; Tony Rinella, Assoc. AIA; and David 
Scheer, AIA, of the AIA Technology in Architectural Practice (TAP) Knowledge Community

During the TAP Building Connections meeting, technology newcomers and veterans share their views on BIM and interoperability.
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requirements. Bob Clarke and Bill May, both from DOS, rein-
forced the importance of effective programming and scalable 
solutions. They also showcased innovative uses for social 
media and Second Life, a free three-dimensional virtual 
world where users can socialize, connect and create using 
free voice and text chat, to promote design collaboration and 
knowledge dissemination that bridges geographical separa-
tion. All eight owners in attendance acknowledged the value 
of Building Connections and agreed to continue to broaden 
their collaborations.

INDusTrY-wIDe sTaNDarDs For FM
Several industry-wide standards critical to achieving the 

goal of improving facilities management through the use of 
BIM were described.
COBie: Bill East, of the U.S. Army Corps of Engineers, presented 
this standard, which is designed as a platform for the handover 
of facility management information from the design/construc-
tion phase to the facility management phase of a project. 
The National BIM Standard™: Chuck Eastman, from the 
Georgia Institute of Technology, spoke about some of his re-
cent work on interoperability standards, focusing on the Na-
tional BIM Standard™ (NBIMS). This included discussions 
on CIS/2, which is a standard structured data format, like 
IFC (see below), for the steel industry that is promulgated by 
the American Institute of Steel Constructors (AISC). Eastman 
said that he and his team are working to fix some problems 
and extend the exchanges supported by CIS/2. For a number 
of years they have been working on supply chain interoper-
ability efforts for the Precast Prestressed Concrete Institute. 
This has resulted not only in IFC-based interoperability stan-
dards but also extensions to the IFC model and new design-
to-fabrication software for the precast concrete industry.

In discussing NBIMS, Eastman also provided background on 
the IFC. He described this standard as an extensible, highly-re-
dundant and robust platform that allows building information 
to be represented in many ways. Model view definitions have 
become an accepted way to specify the information content 
and mappings to specific IFC entities so that special purpose 
information exchanges via IFC become highly reliable. GSA’s 
BIM Guide Series 02 - Spatial Validation is an example of this.
Simplified ifcXML. Kimon Onuma, of Onuma Inc., spoke in 
support of Simplified ifcXML. XML is widely-used in appli-
cations such as Microsoft Office, so ifcXML allows design-
ers to build information models from spreadsheets. Onuma 
described a statement from ESRI, a vendor of geographic 

information system (GIS) solutions, outlining three “philoso-
phies” of data access:
1. Desktop (for example, Revit);
2. Server mode with “thin” clients (for example, Oracle) us-

ing lightweight data sets for easy transfer; and
3. Federated (for example, GIS).

Onuma spoke of bimXML, which allows users to build a 
“mashup” of tools to create situation-specific model views. 
It provides a lightweight alternative to IFC. ifcXML is in the 
process of development and does not contain geometry yet, 
giving rise to “simplified” ifcXML, as it has been termed by 
Thomas Liebich, current leader of the IAI Model Support 
Group specifying the IFC standard. Onuma said he believes 
that the buildingSMART alliance™ should be more open to 
non-IFC standards to bring more developers into the arena, 
improving speed to market and making it “dead simple” for 
developers to link to BIM-data in various forms.1

TeChNologY veNDors respoND To owNers NeeDs
The vendors that participated in the meeting were Tech-

nical Sales International, EastCoast CAD/CAM, QuickPen, 
Graphisoft, Autodesk, Onuma Inc., EcoDomus, Nosyko AS, 
Solibri, Inc. and IBM Maximo® Asset Management. Kristine 
Fallon, from Kristine Fallon Associates, Inc., launched the 
conversation by requesting vendors’ responses to the road-
blocks identified by the owners and what technical issues 
they encounter when interfacing design and construction 
models for use in facility management. Discussions touched 
on the need for owners to clearly establish requirements to 
meet their business needs. 

Chuck Eastman made closing statements for this session 
and offered a challenge to find ways of working more closely 
together. He said, “I would like to know how to make it as 
easy as possible to work with software companies. Richard 
See, of Digital Alchemy, has developed web tools to make the 
collaboration easier on raw IFC. How can we do incremental 
implementations without coming to software companies ev-
ery year with new requirements?”

BuIlDINg CoNNeCTIoNs For The FuTure
For an extended report on the 2010 Building Connections 

and to contact the AIA TAP Advisory Group with your ideas, 
email tap@aia.org or visit www.aia.org/tap. n

Speakers share updates on their BIM-related work.

At Building Connections, industry experts discuss lifecycle 
BIM, how to overcome roadblocks and the role of standards-
giving organizations.

FooTNoTe
1. The Alliance is working to address this and does support 

interim approaches to accomplish the job until the in-
ternational standards are fully supported by all vendors.
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ALL CONSTRUCTION PROJECTS
require the exchange of information. 
Whether this exchange occurs between 
different project team members or 
within a particular team’s organization, 
information is generated, collected, 
sorted and distributed to others. Un-
fortunately, a significant amount of 
this effort is spent recreating informa-
tion previously provided in some other 
format. Teams at the buildingSMART 
alliance™ create standardized infor-
mation exchange formats to eliminate 
this duplication of effort and to im-
prove the accuracy and timeliness of 
the information provided. 

At the Ecobuild America 2010 con-
ference, the Facility Management 
Handover Model View Definition 
(MVD), known in the United States as 
the Construction Operations Building 
information exchange (COBie), was 
shown to provide substantial benefit 
to its early adopters. The presenters at 
the COBie Case Studies and Innovations 
session demonstrated how they cus-
tomized specific deliverables required 
at different phases of the project to 
create value. This paper provides a life-
cycle project that shows how COBie in-
formation delivers value to those who 
capture the information as it is initially 
created and to those who supplement 
the information throughout a project 
rather than recapturing the informa-
tion at the end.

lIFeCYCle INForMaTIoN 
exChaNge (lCIe)

The creation of facility information 
related to the spatial and physical as-
sets in the facility is not limited to a sin-
gle contractor or commissioning agent. 
This information is created throughout 
the project starting with the original 
architectural program. Unfortunately, 
current contract specifications require 
the capture of this information at the 
end of the construction project. The 

objective of the Life Cycle information 
exchange (LCie) project is to describe 
the day-to-day information required 
to supply COBie data throughout the 
project, unlocking the business value 
hidden in the data specification format. 
LCie specifies what COBie data is be-
ing captured by whom at which point 
in the project. In essence, LCie can be 
thought of as mini model views used to 
capture information from its authorita-
tive source.

Instead of creating new legal theo-
ries based on shared building infor-
mation models, the authors reviewed 
existing contract deliverables contain-
ing COBie information to evaluate the 
ability of current contracts to support 
COBie.  The authors confirmed that 
the complete set of COBie information 
is already required in design and con-
struction contracts. As a result, COBie is 
simply a change in the format of exist-
ing contractually required deliverables.

The next paragraph summarizes 
the life-cycle deliverables that contain  
COBie information. With these mini 
model views, all project team mem-
bers and service providers can begin to 
streamline the delivery of the informa-
tion they create.

proJeCT INITIaTIoN
There are several sets of information 

created during the project initiation 
phase. Owners with standardized fa-
cilities define requirements using facil-
ity criteria to create generic room data 
sheets. Owners will also have discipline 
criteria identifying the general require-
ments for equipment and building sys-
tems. In addition, many owners have 
discipline specifications that provide 
program-independent criteria, gener-
ally related to specific types of products 
and equipment.

A project is initiated when general 
information such as name, location and 
facility type is supplied. The application 

of criteria to this specific building re-
sults in space and equipment pro-
grams. Today, this program information 
is generally used and thrown away. Im-
plementing LCie allows owners to track 
the delivery of their buildings through 
the use of open standards, during the 
entire life of that facility (TABLE 1).

DesIgN phase
During the design phase, design-

ers identify the schedule of rooms and 
zones and the schedules for products 
and equipment in the facility. From the 
designer’s point of view, COBie is simply 
the export of these design schedules. As 
the design progresses, these schedules 
become more complete, eventually 
including design consultants’ sched-
ules. Comments made during project 
reviews may also be captured as “is-
sues” mapped directly to these room 
and equipment schedules. Informa-
tion about the materials, products and 
equipment begins as the identification 
of standard templates and progresses 
to the specification of specific types 
needed to ensure the designer’s vision 
(TABLE 2).

Table 2. Design Phase Exchanges

Project Phase lCie Exchange

Design 
documents

Design early

Design schematic

Design coordinated

Design issue

Construction 
specification

Product type template

Product candidate

Unlocking Value from the  
National BIM Standard™
By E. William East, PhD, PE and Danielle R. Love 

Table 1. Initiation Phase Exchanges

Project Phase lCie Exchange

Criteria Facility criteria

Discipline criteria

Discipline specifications
Initiation Project definition

Requirement Space program

Product program
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CoNsTruCTIoN phase
During the construction phase, 

builders capture additional informa-
tion about the project as the informa-
tion is received. Issues may be identified 
and collected during bidding, which is 
quickly followed by the prime and sub-
contractors buying out the project. The 
exchange of product information is pro-
vided through manufacturers’ product 
data sheets submitted in document for-
mat. Such information could be linked 
through an electronic submittal process 
directly to product schedules. The sub-
mission of system layout or shop draw-
ings may also be captured through either 
documentary or electronic formats. 

Following the approval of products 
and systems, the contractor is required to 
provide evidence of the installation and 
inspection of that equipment. The deliv-
ery of daily reports, invoices and punch 
list documents may be transformed into 
direct electronic information through 
the standard formats identified in TABLE 
3, given that the majority of the informa-
tion provided by the contractor is actu-
ally provided by product manufacturers 
and repackaged. The identification of 
these deliverables can be used to free the 
building and commissioning agent or 
heating, ventilating and air conditioning 
(HVAC) subcontractor from repackaging 
manufacturer information. 

operaTIoNs aND reCYClINg 
phases

Information representing the as-op-
erated status of the facility may contin-
ue to be captured through the addition 

of information about the status of space 
and equipment. The capture of such 
information in open standards ensures 
compatibility with the variety of tenants, 
contractors and information systems 
that are possible without the expense 
of external consultancies. As the facility 
is updated, consistent information may 
be captured by repeating the necessary 
LCie exchanges during renovations un-
til the facility is recycled (TABLE 4). 

CoNClusIoN
LCie defines both the mini model that 

shows what each team member contrib-
utes to the overall space and the product 
schedules produced during a project. 
Delivery of this information is possible 
by requiring the open-format delivery 

of existing contract deliverables. LCie 
unlocks the value in the data model by 
showing where to streamline document-
centric approaches to administrative 
procedures. Continued efforts spon-
sored by the National Institute of Build-
ing Sciences and the U.S. Army Corps of 
Engineers Engineer Research and Devel-
opment Center will allow team members 
to calculate the value of these changes. 

For More INForMaTIoN
CoBie: wbdg.org/resources/COBIE.php
CoBie Calculator: projects.
buildingsmartalliance.org/
files/?artifact_id=3597
FM handover MvD: build-
ingsmart.com/content/
fm_handover_view_aquarium
lCie:  buildingsmartalliance.org/index.
php/projects/activeprojects/140 n

E. William (Bill) East (bill.east@us.army.
mil) and Danielle R. Love (danielle.r.love@
usace.army.mil) are Research Civil Engi-
neers at the Engineer Research and Devel-
opment Center for the U.S. Army Corps of 
Engineers.

Table 3. Construction Phase 
Exchanges

Project Phase lCie Exchange

Bidding Bid issue

Selection Product type 
selection
System layout

Installation Product installation

Product inspection

Construction issue

Commissioning Product type parts

Product type 
warranty
Product type 
maintenance
System operation

Table 4. lCie o&M Exchanges

Contracting Phase lCie Exchange
o & M Space condition

Product parts 
replacement

Repurpose Remodel

Expand

Demolish
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AN INCREASING NUMBER OF OWNERS, DESIGN  
professionals, contractors and facility managers are imple-
menting open standards and software to achieve greater 
efficiencies through more informed decisions. This has 
reduced costs associated with a tremendous amount of 
waste. The geospacial information system (GIS) industry 
and bSa are jointly conducting a project, “to provide the 
basis for an information relationship between the two en-
vironments and their underlying databases.”3 Ultimately, a 
seamless exchange of building and geospatial information 
will be enabled (FIGURE 1).

Many stakeholders, however, including those in the 
supply chain, have not heard of BIM or do not understand 
the benefits of using the technology. A catalyst is needed 
to engage all stakeholders throughout the capital facilities 
industry to immediately start implementing a minimum 
level of BIM practices. One such catalyst is to provide users 
in the community with fundamental information sharing 
resources at a top domain level of the internet.

New MoDus operaNDI
In 2011, the internet will profoundly change. New ge-

neric Top Level Domains (gTLDs) will be awarded by the 
Internet Corporation for Assigned Names and Numbers 
(ICANN) for various industries and their respective infor-
mation communities (for example, music, movies, sports, 
museums and hotels). Just as the current gTLDs (.com, .net, 
.org, etc.) frame the internet we know today, these new do-
mains will revolutionize the way users of the internet in-
terface with content to unite community members using 
technology platforms that allow them to interact more ef-
ficiently with greater capabilities. 

The architecture, engineering and construction (AEC) 
community could utilize a new gTLD to provide a more se-
cure means for sharing BIM information between partners 
and stakeholders. Electronic commerce is facilitated using 
prioritized listings delivered with web searches via a new 
gTLD (for example, AEC community gTLD websites could 
display before any .com for AEC searches). 

Four primary uses are envisioned for an AEC community 
gTLD (FIGURE 2).
1. Community: The  capital  facilities  industry  (for example, 

owners,  planners,  architects,  engineers,  contractors,  

manufacturers,  suppliers,  realtors,  facility  managers,  
etc.) register AEC  community domains and participate 
with worldwide members, who will have privileges to 
access  information contained on second level domains. 
This could be used for design.

2. Websites: Every property on earth has a geospatial re-
lationship. An AEC gTLD could create unique property 
websites supported by a unique identifier to act as an as-
sembly where property information, across the lifecycle, 
may be accessible.

3. owners of properties operate the facility and maintain 
access to secured information on their property website 
through authentication services provided to AEC com-
munity professionals.

4. utilizers access public information to procure proper-
ties, goods and services.
By simply registering their AEC community domain, au-

thenticated stakeholders throughout the industry who are 
intending to conduct business can utilize this community-
based platform and be involved in BIM right away. This ini-
tial level of involvement in BIM is extremely rudimentary, 

The Wave of the Future: aeC gTlD
By David E. Ways, AIA, NCARB, LEED AP

“Building information modeling (BIM) is the act of creating an electronic model of a facility for the 
purpose of visualization, engineering analysis, conflict analysis, code criteria checking, cost engineering, 
as-built product, budgeting and many other purposes.”¹ 

“A basic premise is collaboration by different stakeholders at different phases of the lifecycle of a 
facility to insert, extract, update or modify information in the BIM process to support and reflect the 
roles of that stakeholder. The building information model (BIM) is a shared digital representation 
founded on open standards for interoperability, advanced by the buildingSMART alliance™ (bSa).”2

Figure 1.
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however, it promotes the collaborative, information-shar-
ing principles of BIM across the community at large. It may 
also motivate “old school” architects to upload hand draw-
ings to a client’s property website for distribution to any au-
thorized stakeholder working on their project. 

aeC gTlD eNaBles greaTer CollaBoraTIoN
Even technically sophisticated BIM projects can benefit 

from this community-based approach and consolidated in-
formation system. Owners of copywritten material can make 
their work available for download by registered AEC commu-
nity members for a fee, thus creating new revenue streams, 
while eliminating the wasteful need to recreate work. BIM 
and GIS information can be linked via the property websites 
for greater collaboration on current projects and retrieval of 
achieved information.   

aeC gTlD CoMMuNITY 
The AEC gTLD offers every stakeholder in the capital 

facilities industry a place to engage in a minimum level of 
BIM right away, without waiting for a “BIM project” to get 
started. Any stakeholder may apply for an AEC communi-
ty domain, thereby creating a secure and authenticatable 
place in the community for advertising or simply storing 
records about their products and services.  

Registration provides a means for AEC community 
members to enter standard codes identifying their type 
of business. This enables them to receive notifications of 
projects posted on property websites. Further registration 
criteria could require AEC community members to utilize, 
as much as possible, open standards and interoperability 
methods recommended by the bSa in the National BIM 
Standard™ (NBIMS) to promote best practices, utilizing 
data exchange protocols and Integrated Project Delivery 
(IPD) processes. 

sTaNDarDIzeD properTY weBsITes 
Technology standards efforts now underway could pro-

vide a unique identifier for every property on Earth. This 
information could be indexed to AEC gTLD standardized 
property websites, which could then link all the informa-
tion about that property, including  publicly accessible in-
formation such as aerial photography, topography, soils, 
utilities, zoning, land use, property appraisals and owner-
ship. Private and secure information, such as mortgages, 
insurance, legal and construction documents, equipment 
monitoring and bills, could also be linked.

Property websites could be registered by county govern-
ments and initially populated with public record informa-
tion, along with geospatial web services information that is 
held or linked to the property website. It could then become 
a platform for the secure transfer of proprietary informa-
tion by registered AEC community members. Collaboration 
among all disciplines during planning, design, analysis, bid 
proposals, permitting, construction, as-built records, main-
tenance, operations and sales could be coordinated via 
property websites and their attendant service offerings, thus 
increasing efficiency and cost savings for all stakeholders.   

For example, all stakeholders have access to current designs 
to provide input. Bid documents are available to contractors, 
who, in turn, submit quotes and have access to any adden-
dums throughout the process. Permit drawings and construc-
tion documents are accessible so every stakeholder utilizes 
current information at all times. Access to intellectual prop-
erty, the exchange of vital documents and notices of business 
opportunities also create new revenue streams for originators 
of the information as well as for AEC community members.  

Remote monitoring and operations of mechanical equip-
ment for energy management, HVAC controls, lighting, se-
curity and other systems can be performed via the websites. 
This would improve a building’s performance, reduce its fuel 
consumption and carbon emissions and track its sustain-
ability. As files are posted, computer software could convert 
naming formats to be uniform among all property websites, 
utilizing standardized templates and nomenclature. This 
would enable greater capabilities for the retrieval of informa-
tion from various mobile internet devices.  n

David E. Ways, AIA, NCARB, LEED AP, is the founder of 
DotBim, LLP and is proposing a .BIM extension as a new ge-
neric Top Level Domain (gTLD) through the Internet Corpo-
ration for Assigned Names and Numbers (ICANN). He can be 
reached at dew@DotBim.com.

Figure 2. An adaptation of the bSa’s Tetralogy of BIM. 4

reFereNCes
1. NBIMS BIM definition (page 151): www.wbdg.org/pdfs/

NBIMSv1_p1.pdf
2. NBIMS BIM definition (page 22): www.wbdg.org/pdfs/

NBIMSv1_p1.pdf
3. www.buildingsmartalliance.org/index.php/projects/

activeprojects/27
4. www.buildingsmartalliance.org/index.php/projects/

projectstructure/
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