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A framework and procedures for selecting BIM uses for
building construction projects in Taiwan

Abstract

Keywords: Building Information Modeling (BIM), BIM Uses, Evaluation and Selec-

tion, Benefit Evaluation, Building Construction Projects

Recently, Building Information Modeling (BIM) technology continues its quick
development; therefore, how to adopt it effectively becomes an essential issue. The
client plays a key role on the decisions about whether to adopt BIM or not, and how to
adopt BIM effectively. However, most of the client adopts BIM technology blindly
and usually decides to implement unsuitable BIM uses. In Taiwan, the government
has obviously started to adopt BIM in public construction projects. It is necessary to
have a definite approach for the client to select suitable BIM uses for each building
construction project. Although there are a lot of BIM uses for adoption, there is no
systematical approach that contains essential evaluation structure and criteria. For
solving the problem of selecting suitable BIM uses for adoption, this study determines
practicable BIM uses for building construction projects in Taiwan based on certain of
BIM guides and a survey on domain experts, analyzes available evaluation
approaches and then develops a systematical approach that contains a framework and
necessary procedures. For providing an easy-to-use tool, this study also develops an
owner’s reference guide that contains an Excel Macro program. In addition, this study
conducts a literature review of BIM benefit evaluation, and then establishes a BIM
bebefit evaluation framework that contains evaluation items as well as required data
in evaluation for organizational and project levels and for public and private sectors,
respectively. In sum, this study has developed a BIM uses selection system and a BIM
benefit evaluation system. It is anticipated that the research outcomes can be adopted
widely and eventually increases the performance of BIM applications in Taiwan.
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Mechanical Analysis
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Disaster Planning
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7 HERBIM T 2 4phE < 1,% » i» 3 & 11 T BIM Execution Plan V2.0 ; z_ %
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A BF 2.4 (Phase Planning (4D Modelling))
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© o N o Ok~ wWwbhRE
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e
= O
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-
w N
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1 3= i * R.F(Site Utilisation Planning)

N N PR R R R
P O © o N o U A~

. % 1 % ¥k 2 (Construction Systems Design (Virtual Mock-up))
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7 A ¢ 7 (Asset Management)
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N
~

(=) A Comparative Review of Building Information Modelling Implementation in
Building and Infrastructure Industries
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(Building System Analysis) % 2 7% - F]* a8 d J 25 5 H5F 5 18 5% BIM & * -
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2.3k 3+ 4 i (Design Authoring)

A ~BIMR * 3.3 3 = & % 2 (Design Review)
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1.= # i & (Cost Estimating)
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EHEBIME
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OPERATE~ CONSTRUCT« DESIGN«< PLAN<
I
Asset Management I
Space Mgmt/ Tracking [
Disaster Planning [
' Construction System Design |
Digital Fabrication
Structural Analysis
Lighting Analysis
Mechanical Analysis
Other Eng. Analysis
Primary BIM Uses LEED Evaluation 1
Secnodary BIM Uses Code Validation

B 2-2 " Penn State BIM Guide ;| BIM & * > > 4 & ik 8y
TR kR - (Penn State University,2011)

Sehs ASE T BIM ¥ PEo1dhiz e 2 ori mend B BIM &% 2 & % o

FRMFRE ST RIE CFEDOT R BRGNS 2T ok 2-9 07 (1

MFEAERET ) RAFEREY FFRERDOBIMEY  Ra o gl iyl

3B GAE I RE BIM BFanE 2B ATRESRE > TR ELIBGAEHR
WAL R B e £ D ER BIM B RS L H R

BIM 3, fF

# 2-9 " Penn State BIM Guide ; BIM Ji * ¢ * i (4 &)

7 A ¥ 72 (Asset Management)

BIMJ& * 2 % 4 it (Description)

A process in which an organized management system is bi-directionally linked to a record
model to efficiently aid in the maintenance and operation of a facility and its assets. These
assets, consisting of the physical building, systems, surrounding environment, and equip-
ment, must be maintained, upgraded, and operated at an efficiency which will satisfy both
the owner and users in the most cost effective manner. It assists in financial deci-
sion-making, short-term and long-term planning, and generating scheduled work orders.

Asset Management utilizes the data contained in a record model to populate an asset man-
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agement system which is then used to determine cost implications of changing or upgrad-
ing building assets, segregate costs of assets for financial tax purposes, and maintain a cur-
rent comprehensive database that can produce the value of a company's assets. The
bi-directional link also allows users to visualize the asset in the model before servicing it
potentially reducing service time.

% i@ (Potential Value)

® Store operations, maintenance owner user manuals, and equipment specifications for
faster access.

® Perform and analyze facility and equipment condition assessments

® Maintain up-to-date facility and equipment data including but not limited to maintenance
schedules, warranties, cost data, upgrades, replacements, damages/deterioration,
maintenance records, manufacturer's data, and equipment functionality

® Provide one comprehensive source for tracking the use, performance, and maintenance of
a building's assets for the owner, maintenance team, and financial department

® Produce accurate quantity takeoffs of current company assets which aids in financial
reporting, bidding, and estimating the future cost implications of upgrades or replace-
ments of a particular asset.

® Allow for future updates of record model to show current building asset information after
upgrades, replacements, or maintenance by tracking changes and importing new in-
formation into model.

® Aid financial department in efficiently analyzing different types of assets through an
increased level of visualization

® [ncrease the opportunity for measurement and verification of systems during building
occupation

® Automatically generate scheduled work orders for maintenance staff.

“1 % 7 /R (Resources Required)

® Asset Management system
® Ability to Bi-directional link facilities record model and Asset Management System.

% B g ae 4 (Team Competencies Required)

® Ability to manipulate, navigate, and review a 3D Model (preferred but not required)

® Ability to manipulate an asset management system

® Knowledge of tax requirements and related financial software

® Knowledge of construction and the operation of a building (replacements, upgrades, etc.)

® Pre-design knowledge of which assets are worth tracking, whether the building is dy-
namic vs. static, and the end needs of the building to satisfy the owner

% T #2(Selected Resources)

® CURT. (2010) BIM Implementation: An Owner's Guide to Getting Started
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® NIST (2007) General Buildings Information Handover Guide: Principles, Methodology,
and Case Studies <http://www.fire.nist.gov/bfrlpubs/build07/PDF/b07015.pdf>

7ok % &+ (Penn State University,2011)

‘é

P SR RAEREY BIM B hg it o % RBikikdol LaiE#

BIM i * chjnfe » 5% > L2BHAEY BF B BIM " Bichr g ¥4 58
e R kpRabl i minBIM g a2 i fEegdtdaiam

B+ 2V g 8RB RFOFLIINEEE S meER LT 53 BIM ¥
TR ¢ 45 BIM e SREIIR ~ SoA MK A~ SR DV BGRE ~ BIM H R
Foopz g i@ BIM B % s AR BIM ™ 40 b e b Bk '
TAFER*ERBIME* & niai@®eEY BIM Y 2 44 iz4z(Penn State
University,2011) -

~F2 3 R T Penn State BIM Guide (3= 3£ * 2. 7 /£ 2 [i4% 4o @) 2-3 #7571 >
f DA E B BIM B R ERY N FEP 2 EY hA A E R TRt SR

F3 gy BIM ¥ 2 231 3% 274k 0 /25 BIM Jp * ciide » &
SHEL Y ik~ E ~BIM TR 310 B0k %~ FERE IF BIM g o 12
BREEL P manEFEY BIM Y 2 24 &9 -

(BIMI,T%Q* B ( ) q Bt A R
Lp g4 it 2.4 fx =

2.;%5;}_%" i 2 2 BIMR * 3.BIM%;‘E§1

3.3 & thF iR 437§ EAoR %

4. By Z R Hy 4 S5.rr:n= BBIMR *

N me ) x Y, O Y,

B 2-3 T Penn State BIM Guide |, :® ¥ * BIM & * 2y B AR

d S EP E o~ BIM Hpbray A e b 0 G g BN & M e B9 43 BIM
Er 221 REBZ O RALZAPLITASRE ThELDERT > EREZ{HE
»zz o & ¥ "Penn State BIM Guide ; #74% {1 3= % £ * BIM & * 2 infe i 2 %
ifl' i 'Eﬁﬂ Eﬁ]%‘wug ETERE S B B ,, S E T 3k 'FI“* » B RS R

PERIARZFRET BIM " 2 2 2 B2 A# -

(=) The Uses of BIM Classifying and Selecting BIM Uses V0.9
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ERF 2 < g T3 g & ¢ 2 (Computer Integrated Construction » CIC)

7 B 28 a0 T The Uses of BIM Classifying and Selecting BIM Uses(# £ Penn
State BIM Selection Guide) ;> § %|*t 4% BIM & 373 Fidpe @ o k2 &35
FEEREFBIM B* s ffeizr B A/ EEI A BIMARL 4 B kE* BIM
B o mEE-FF AAPBIMEY A N0 2 1R F45F 5 BIM o
kit 7 BIM e * A s 8 B ehE % BIM sh* i@ & - #8638 * 3% 2 (Common
Language) » " JIB ¥ 2 L jF Eh b F a8 Hemd kPl s xHF
BIM g * chp eifep % > 2RI BIM B A BB 22 AEHIFEY D P
(Ralph G. Kreider, 2013) -

AR E T EArie ) BIM e AL T A AP anis MR K
BF ERFT ARSI LFR- B 5 BT R 2 (Amethod of applying
Building Information Modeling during a facility’s lifecycle to achieve one or more
specific objectives.) o gt #b » %7 A4 GFH P MEFFE G G R BEE T 2 R R
4 20 P & > T Penn State BIM Selection Guide | #BIM & * p &% 4 2 7 < 7 :
(1)4z & (Gather) ~ (2) 2 # (Generate) ~ (3)~ 17 (Analyze) ~ (4) i (Communicate)
(5)% #.(Realize) & — % % A 5 18/ 75 (18 B & * BIM z p ) 4 2-10 #757 o

4. 2-10 T Penn State BIM Selection Guide ; BIM i * 2. p gz p &
BIM J* B & BIM f&* B # &3

01 | Yy ¥ (Gather)

to collect or organize facility infor-
mation

administer, collect,
manage, acquire

to represent or preserve the current status

ments’ status

01 Capture . o collect
of the facility and facility elements
. to express or measure the amount of a .
02 Quantify . quantity takeoff
facility element
. to collect information regarding the per-
03 Monitor . observe, measure
formance of facility elements and systems
) to characterize or identify facility ele- follow, track, iden-
04 Qualify

tify

02 | &2 (Generate)

to create or author information about
the facility

create, author,
model

01 Prescribe

to determine the need for and select spe-
cific facility elements

program, specify

02 Arrange

to determine location and placement of

configure, lay out,
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BIM J&* p BIM J&* p # &3
facility elements locate, place
. to determine the magnitude and scale of .
03 Size . scale, engineer
facility elements
N to examine elements of the facility to .
03 | # #7(Analyze) ) ) ) examine, evaluate
gain a better understanding of it
. to ensure the efficiency and harmony of i
01 Coordinate ] ] o detect, avoid
the relationship of facility elements
to predict the future performance of the . .
02 Forecast . N simulate, predict
facility and facility elements
to check or prove accuracy of facility in-
03 Validate formation and that is logical and reasona- | check, confirm
ble
23 to present information about a facility
i
04 ) in a method in which it can be shared exchange
(Communicate)
or exchanged
o to form a realistic representation of a fa- )
01 Visualize - - review
cility or facility elements
to modify information and translate it to
02 Transform . translate
be received by another process
to make a symbolic representation of the | draft, annotate, de-
03 Draw . . .
facility and facility elements tail
to create a record of facility information ] )
) ) ) ) specify, submit,
04 Document including the information necessary to
. . - schedule, report.
precisely specify facility elements
to make or control a physical element implement, per-
05 | § #.(Realize) 2 > $

using facility information

form, execute,

01 Fabricate

to use facility information to manufacture
the elements of a facility

manufacture

to use facility information to bring to-

operation of a facility element

02 Assemble . prefabricate
gether the separate elements of a facility
to use facility information to physically

03 Control manipulate the operation of executing manipulate
equipment
to use facility information to inform the .

04 Regulate direct

T kR - (Ralph G. Kreider, 2013)
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FZE BIM R+ pF o G, 3 M FEBIM P ez ¢h > %2 i -H i
{AFAES L& BIM o7 370hchp cnfop 45> T8t § S R R E TR
#1482 BIM R eh* 4 > @ 353 % ~ % (Facility Element) ~ 3% *5 P £ (Facility
Phase) - & ¥ (Discipline)f-# & 42 & (Level of Development) » 4-# 2-11 #7577 » 12
{PrEcdgsl $£3 @ % BIME* -

% 2-11 " Penn State BIM Selection Guide ; BIM J& * 2_ % 4c T 31

# 4 (Characteristic) $s it (Description)

#* BIMR * 73k *5 % 3i(The system of the facil-

2% »5 =~ % (Facility Element) ) i
ity on which the BIM Use will be implemented.)

¢ * BIM* 14 &35 3 5 vR— 12 £ (The point in
2% %5 1 B (Facility Phase) the facility’s lifecycle at which the BIM Use will be
implemented.)

BIM * ¥t % (The party by whom the BIM Use

% ¥ (Discipline) . )
will be implemented.)

BIMJ& * i3] w5 42 & (The degree of granulari-

% & 4% & (Level of Development) _ _ _
ty to which the BIM Use will be implemented.)

TAH KR ¢ A8 7 2 p (Ralph G. Kreider, 2013)

FEI G0 PR BIM AR S22 p R BIM R4 R i o
#

RE® BIM B* > L3 0L B 0ta fRent oo 1B BIY L &g
%ﬁimm&%%ﬂ&€ﬁﬁ“@§’ﬁﬂi+uﬁﬁ g g BIME™

v BRI AT BIM B iAo 4ol 224 T 0 g BRSO A
& BIM g chp it 2 Hegbe bt s R0 3 B %0 mem®=RiE* BIM g *
uﬁy%iﬂﬁw@%mMﬁwwﬁﬂéﬁﬁﬁﬁ%?°
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oa & p & (Primary *3k % & % (Facility
Purpose) Element)
e=x & P & (Secondary * 2% %5 ¢ B (Facility Phase)
Purpose) « % ¥ (Discipline)
% = B t(Tertiary % E #2 & (Level of
Purpose) Development)
. J . J

B 2-4 " Penn State BIM Selection Guide ; /i %_BIM & * 425
F AL %k : (Penn State University,2011)

3%% 5 w| [Penn State BIM Guide ; £ 7 7 » 4 & 5 p2er £ 4 = F g *
BIM J&* » Tdeie— a3 ~ AR 2 R GUE® 2 d5 o AT RGEY P
éﬁé_%kif‘?i”ﬁﬁifij SAFEE R T R ERP AR BIM B E FE D mo gt b
AR AR ERERLF FAT BIM PR NPT ES kTt

;’ﬁipiuﬁéﬁ%ﬁiﬁmMB%&i%ﬁ?%ﬁﬁéii%&ﬁ

(=) BIM planning guide for facility owners V2.0

ERF 2 < g T3 g & F 2 (Computer Integrated Construction » CIC)
g B Rendp s £ D st BIM ity s 0 2 £ 8EY BIM i ¥4 4
i B BIM e E &g 0 3% 2 ARG T Y AR BIM K
P REFETE S B g Fo e HERBIMP &P o 7 BIM e 2 (BIM
Uses) ~ & 1 * BIM jifz » Tk e T 7 8~ /st 32 BIM Hbran L diGh &
TR~ Az BIM AR S enk d @B o {3 T PR P Az (John
Messner,2013) > 12 T gFEFiE 2 At i F R F AT o

AP G ERE e 24  BIM B 2 A&EE T Al e g s R
FR*YZAFTARI G R- B 5 BFapFao 28 v RGBS
B oBIM R * %4245 B efe P & k20 (A BIM Use is defined as a method or

i

strategy of applying Building Information Modeling during a facility’s lifecycle to
achieve one or more specific objectives. The BIM Uses at this stage of the planning
process are identified based on the goals and objectives.)-:% = i 1 & #3845 BIM &
AP FRE S FREBIM P RG] 0 ek 22129757 o R E I RRE
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P BIM & *
SRR TR ESak SRR DI S BN Su R
FURLKFTERRE K 4 - 3DREH
SR R R RA T s R B

M EEER SR

AL kR ¢ (John Messner,2013)

AT AE BN anEREY BIM B* F K2 EEFT L
PEF FEET RN EREISE TR BIM B i@y 2 H BIM P i
BRI o REAFTEEE2TREY BIMRY 222 A# -

() +ias-T a3 2 AFARARLNET 55
FAS BIM4rs 3R 5T PR LD FaY 21 BRT £ RIL
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RF oA o AoiwERET BIM o 22 > RIRRER Y P > 24P e
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B ROBIM BT o FHENREE A AEEERY § L5 %
BEOH T TG sk A @ BIM BT T 4 v e B g R (T A 4 o
(F a3 BmERfod L B ¢ » 2015)
poeb s R E Y BIM gt 2w o YRS RE K R REER S
REWFEARPMEOIHPN D ~H* BIMBUNIFE (22 3P H
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e A 0 F g et 3] BIM *;;ﬁx}; B TFIRE FZeIEH P
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- ~ How to Measure the Benefits of BIM - A Case Study Approach
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GR LR E S 4 2 dn e a2 B IR B GBI R
b &7l S WARE = AR AR 2-5 2 4 2-16 #7or (Barlish,2012) -

AR
(Establishing
metrice)

RAkEE ERZEH AR

(Validation of (Test metrics with
Framework) Case Study)

RRBEREETLEN ESOE &8

(Provide conclusions (Evaluate Case
from the data) Study data)

W1 25 BIM »c 5 5= 4 & * 5
F L % & : (Barlish,2012)

# 2-16 BIM »c £ 375 i AR 3

3P mF
&bk # 2 4pt e KPI kigi7 BIM & & oo g e
(Establishing metrics) i gy i
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g th2 = BRI 1 dp 8 7 R BIRIGE > B R il - 2
(Test metrics with Case Study) 7 Non-BIM £ BIM s | it % &

% blicdpT e KR GIRERP PR g% T 8" BIM2»%xg 2
(Evaluate Case Study data) = AP ehE it

KPR %% &7 L%
T IR BN
(Provide conclusions from the data)

7 e Bt 2 A 4 kR BIM A1 keh
(Validation of Framework) Al F

R kiR o (Barlish,2012)
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% BIM e # 225 2 dpike 7 4 2-17 &1 4 2-18 ¢ e F (3R PY) 2 &~ 4% 1045
RN R Ap R A M NA S E S N R ER Y FEHE O BIM sg R
P T R B AT N R BB AREAp T2t BIM & % 2 BIM
BREFMR NPT TR SR EGEEM)E F R F BRRE o R
Brertrgskie* BIMaok ke A * BIM& %3 7 FARR gl o

# 2-17TBIM»z g 37 ¥ 2 Je g p ik
B PFE o H o

v tit RFI
5 ;‘&;”}ii%(RFIS) Quantity of s "

assembly or tool quantity

% ¢ (Change orders) Cost of change "

total cost of project

1 #p (Schedule) Actural duration %

standard duration

74 % : (Barlish,2012)

4 218 BIM »c ¥ 357 * 2 KT 1k

I FEag ¥ i

% 3+ = & (Design costs)

BIM cost of A&E service

=0,
A&E costs cost of total design NonBIM scope awarded $/$=%
3D background model creator BIM Cost of 3D background model creation $/$=0%
costs cost of total design NonBIM scope awarded =70

¥ 1 = A (Construction costs)
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BIM concractor cost

=0
Contractor costs cost of total design NonBIM scope awarded $/3=%

2k 2+ +25 1 = & (Design+Construction costs)

(BIM design cost + BIM constructiob cost)

Overall savings with BIM (cost of total design NonBIM and BIM scop awarded + $/$=%
cost of total construcion NonBIM and BIM scop awardea

ok kR - (Barlish,2012)

= ~ Measuring the Value of BIM: Achieving Strategic ROI
1 B F BIM 7 0 doanileg [endh F IR 5 (ROI) - Autodesk »+ 2014 &
EHFIRE 303 & poHoffer et ™ > F A - > £ BIM § @£ehg 5 3
Measuring the value of BIM: Achieving Strategic ROl ; (B] 2-6 *777) > *£ 7 343
BIM &3k %12 %22 3PP @t 2472 R ROl ETL g
4§ (Investments) &2 »z & (Benefits) 1+ ~ 2 & BIM K FHPF 20w ~ ¥

BIM # % chimfgicfz e BRI & HEET b 2 726 BIM g 44 -

"
Measuring the value of BIM:

Achieving Strategic ROI

{\ AUTODESK

B8] 2-6 Measuring the value of BIM: Achieving Strategic ROI
7k k& © (Hoffer,2014)

A ;;Je#t I K F (Investments) F1+ ¢ 7 tA=424K F = A (Startup Investment) -
% % = & (Project-specific costs) - # v 4 & di(Strategic outlays) % = B ag %] ; @ »c

% (Benefits) ]+ » :i‘kgf‘« & @ (Organization Dimension)# %]~ % = & % & (Firm
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Level)w: £ 112 % R s (Project Level)sc g o & 87 3 v g v

7 (Investments) & » & (Benefits) 7]+ i H 4 it » e sk 2
# &5 BB ACB) 2-7 Arow o

X
iﬁ‘“?‘é’ﬂ?

Investments Benefits

Startup investments Strategic outlays \
» Technology platform (hardware, « Planning initiatives Firm level
network, storage and cloud - Standards development » corporate improvements in workflow
capacit N B o

F V) * Monitoring, documenting, » team capability
» Soltware capability (licenses, X . .

) measuring impacts = staffing compeltency and retention

subscriptions) » Customization, Innovation + Opportunities for business model
+ Training/re-training « Additional headcount expansion or new services

« Communications, data-sharing

. = Leadership and culture
infrastructure

investments
» Workspace modifications
= Internal process change /
Project-specific costs Project level
= Project management adaptations + Reduction in waste and risk
= Disruptions in workflows (and * Improved design quality
inefficiencies during adoption and early * Reduction in errors
Implementation) = Increased understanding and
« Team process changes communication
« Accommodate data/model + Improved praject delivery
requirements = Accelerated regulatory approval and

/ Project Level \ /Organization Level\

R 2 Y R Y E S -
?i'x/&—e (Hoffer,2014)

= ~ From Justification to Evaluation: Building Information Modeling for Asset
Owners
"TEBIM et AR kAR 2 - F 577 2 Ba¥t BIM %z =7 /07
A 7 %8 ROl -8 %7 32 BIM &% #r3 kgmey » k¥ @ik
FEIN AL EFHECFTAREFEBIM & 22 BIM & kot o 4o
RFIs @ X F8E ~FLRFF -l v Bita@ajocg s Fp g o
v)l?c 3B G4E BIM B * (hE 2550 2 B4 Ao @ 2 I3 1L dhreturn

on investment (ROI):= 7% - 3% v)]?cwp ROl st 8 43t g * BIM en¥ 4 &3 % &

EpE R e A Eong o Flpt i 0 BIM o F 5= 5 7 1 t5e §] 2-8 #7o% (Peter E.D.
Love,2013) -
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TGk BIM A RRREEREEF L FIE > R TR A
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mE A D (Outputs)¥m A & 7§18 ~ &
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Increasing difficulty of measurement
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Ex-post evaluation

Inputs

Indirect Costs

Organizational

* Productivity losses

* Strain on resources

* Process re-design

* Organizational re-structure

Human

Conversion

* Management/Staff resource

* Management time (e.g.,changing

procurement strategies)

* Cost of ownership: system support

(e.g.,trouble shooting)

* Employee training

* Employee motivation

« Staff turnover

* Changing in remuneration

Direct Costs

* Consultant fees

= Environmental operating costs (e.g.

un-interrupted power supply)
* Hardware

* Software

 Installation and configuration
* Training

* Maintenance (e.g. service contract)

= Overheads

Building
Information
Modeling
(LOD5)

A 4

Outputs

Actual Benefits
Actual Costs

Infrastructure

* Organizational and
process flexibility

* Increased IT infrastructure
= Asset integrity

Managerial

* Improved decision-making
* Better resource
management

* Performance improvement

Operational

= Reduction in cost/schedule
* Productivityimprovement
* Quality improvement

* Reduce change
orders(e.g.,visualization)
* Improved safety

* Automated assembly

« Life cycle data

|

Strategic

* Support business growth
* Support alliances

* Competitive advantage
* Market leadership

« Build external linkages
* Customer satisfaction

Organizational

* Facilitate business
learning

* Support organizational
change

« Integration of business
functions

Decision to invest

® 2-8 BIM »z &

e

Time for benefits realization

a

e 7%

# 1

L kR o (Peter E.D. Love,2013)

~ Return on Investment Analysis of Using Buildinginformation Modeling

Construction
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b km S o e X i B RIELET BIMENLFTEALASA & 57
FAEFESA B B RSN B BIM BT R L AR LRI 21 0@
et G

=
Bk A Bkt B Boh B BIM HATR @ L4 B TR S chd & > 2
2 BRESA BT COEmEr RFEEE Y

ROI ESTIMATION MODEL

Delay Claims

Change Order

RFllog P
: : z | 2 if delay occurred asa
Categorize RFls Estimate direct Flag Cos referencing g
S E result of the issue,
referencing issues costs avoidable by BIM preventable &
discoverable by BIM BIM RFls )it Bosin o
Y ; delay attributed to BIM
i T Sum fotal delay Obtain
um: bllereb ;’:A experienced asa — contractual cost
avoida 7 result of BIM information
preventable issues
Cost of
Cost of
Interest ,.Gmefa'
Historical
CAP rates
Sum total
Indirect cost |__| Mukiply total of delay
_ ofdelay by above cost categories.
|

l I I

Net BIM Savings =
Total Savings — Cost of
BIM

Total Savings =
Direct savings + Indirect Savings

ROI = (Net BIM Savings /
Cost of BIM) * 100

Costof BIM |

Percent of contract price
if stipulated

Software
Training Salaries of o
costs VDC staff
hardware

&l 2-9 Model for estimating BIM ROI

R kR - (I1ssa,2009)
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~ Delivery Value with BIM
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W PTE ~ FIACE ~ BB E ~ FEE - BR R BL oG e 7R

S
FTREFEAA FNG & 75 %»nE o

ik | B2
R
BT 5 (AR E) Techn_ology platform (hardware, network, storage and cloud
capacity)
W~ oA J ah A A#3K%  (Communications, data-sharing infrastructure
b i) Software (licenses, subscriptions)
T PR Training/re-training
1 BAKE Workspace modifications
B = & Monitoring, documenting, measuring impacts
LR AR A Customization, Innovation

Additional headcount and/or new roles (e.g., BIM manag-
er, IT support)
Management/Staff resource

Frag A4 oAk Management time (e.g.,changing procurement strategies)
Employee motivation
Staff turnover
Changing in remuneration

R E Standards development

Disruptions in workflows (and inefficiencies during adop-
tion and early Implementation)

Process change
Process re-design

1 (e fgene @

AR e CRF Leadership and culture investments
e ArE iy Organizational re-structure

BE R B Consultant fees

B Overheads

E-E I

AR R g A Organizational and process flexibility
I K 5 T A Increased IT infrastructure

AR R Asset integrity

Competitive advantage
Market leadership

P ARR Customer satisfaction
Support business growth

HOHEE BAR e

Opportunities for business model expansion or new services
AR S e i Improved decision-making
TR T dg A Better resource management
= p e & Performance improvement
e ERFY Facilitate business learning
AFengE Support organizational change
ER R a2 Integration of business functions
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A LARBIM R A 82 3 REY 2 2EY

EFaivinfeeicd

7

Corporate improvements in workflow

B rg o 4 ek

Team capability

Aﬁ_’rﬁé‘zi

staffing competency

4 A4 s

Productivity improvement

11T B G A PP LR Ead

Increased understanding and communication

4 & dcdy

Life cycle data

%220 TR &xks =RhE

T

| e

LEE>BE

P S (R E)

Technology platform (hardware, network, storage and cloud
capacity)

L TR S PAARS

Communications, data-sharing infrastructure

L

Software capability (licenses, subscriptions)

% Ffrpe ¥ Installation and configuration

2T IR Training/re-training
Additional headcount and/or new roles (e.g., BIM manag-
er, IT support)
Management/Staff resource

FTH A4 XA Management time (e.g.,changing procurement strategies)
Employee motivation
Staff turnover
Changing in remuneration

PREERFR Project management adaptations

P & AR/ R

Accommodate data/model requirements

BEL LTS A

Customization, Innovation

I Ty fgene $7

Disruptions in workflows (and inefficiencies during adop-
tion and early Implementation)

AR e g F 372

Process change

Process re-design

BER B Consultant fees

i = A Monitoring, documenting, measuring impacts
By Overheads

L ER kLS

U SR R

Reduction in waste and risk

AT SRR REW W

Accelerated regulatory approval and permitting

i Reduction in errors

LK Reduction of change order (e.g.,visualization)
4 A4 g Productivity improvement

= AL Hp e b Reduction in cost/schedule

£ >k A Safety improved

o e Quality improvement

X rg i i

Performance improvement

)% B A Y IR iR

Increased understanding and communication

AR

Customer satisfaction
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% X % Project delivery through efficient use of resources, improved
% ?3{ J{, 7> Zé < =L . .
safety, and accurate timelines
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