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Decision-Making Process to improve the BIM-based Project Delivery
in Construction Industry
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Abstract This paper presents a decision-making process for improving a BIM-based project delivery
method to increase the productivity of the construction industry by activating smart construction. In the
process of presenting the decision-making process, preliminary research analysis and surveys were
conducted. In particular, the advantages of IPD compared to the existing project delivery method and
the problems and limitations of domestic introduction are summarized. In addition, this study analyzed
the characteristics of the project delivery method that is newly discussed in the public sector. In the case
of the survey, the problems of the project delivery method and improvement directions are discussed
based on the surveys of BIM experts. Based on this, this paper reviews the decision-making process and
presents a checklist of the project delivery method. The analysis can be summarized as follows. First, the
current research trend could be confirmed while examining previous research. In particular, the contents
of the project delivery method newly promoted in Korea, including IPD, are summarized. Second,
through the survey, the problems of the domestic project delivery method from the perspective of BIM
experts and the direction for improvement were investigated. Lastly, a methodology (checklist) for
selecting a BIM-based project delivery method was presented based on the decision-making construction

process.

Keywords : Building Information Modeling, Checklist, Construction Process, Construction Management,
IPD
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Table 1. Decision making components in construction
project delivery system classification

Classification Components

-Design-Bid-Build
-Design-Build
-Integrated Project Delivery (IPD)

Project Delivery
Method

-Optional Contract

Bidding Method -Competition Contract

-Lowest Price
-Qualification/ Comprehensive
assessment

Evaluation Method

-Confirmation contract/ Estimate contract
-Total contract/ Unit price contract
-Sole contract/ Joint contract

Contracting Method
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Table 2. Limitations and Problems for Domestic
Application of IPD

Classification Details

-(Contract) Inadequate preparation of contract
system related to IPD

Problems with the legal system and culture for
multiple contracts

-(General Details) Rigid institutional system
unfavorable to IPD application

Very stingy about offering incentives

The question of who is responsible for the risk
-(Research) Insufficient review of the overall
system and work environment

-(Social stigma) Negative view on private
contracts in Korea

Policy

-(Lack of manpower) Lack of experts and leaders
for efficient IPD operation

-(Level difference) Different skill levels of
members participating in IPD

People

-(Data) Lack of data building and use cases
-(Smart technology) Inactivation of related smart
construction technologies such as BIM

-(Price and technology) Lack of price
competitiveness compared to technology

Technology

-(Infringement of autonomy of designers) Design
proposals may be continuously rejected by other
participants due to issues such as
constructability and cost

-(Risk transfer) Fears that the designer's risk will
be passed on to the contractor

-(Increase in cost) Overhead increase due to
early joining of construction companies and
professional contractors

-(Public construction) There is no case of IPD
application for public projects in the United
States, and it mainly targets special buildings
such as hospitals.
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Fig. 2. Survey respondents’ experience with construction
work and BIM
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Fig. 5. Obstacles when applying the IPD delivery
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Table 3. Related Acts affecting the decision of the
project delivery method

Classificati -
Related legislation
on
National Finance Act
Plan- Local Finance Act
Design  |Legislation regarding government office
management
State contracts legislations —
State Contract(accounting)revising —
institution Public procurement service
execution standard
Bidding-Co Local Local contracts legislation —
ntract Contract revising — Autonomy
government X
regulation
Contract office rules, Regulation on
Government y
office management of contract office(other
government offices)
Basic laws of
the Type of construction business, Work
construction |scope, Subcontract, etc
industry
Construction .
General |, Design, Management of
. |industry . .
Constructi g construction, Construction
promotion K ;
on engineers, Quality control
Act
Construction |Design of structures, Construction
law supervision
. Apartment Housing Design,
Housing Act P . & . &
Construction supervision
Subcontrac . .
tor Monopoly Regulation and Fair Trade Act
. Act on the Fairness of Subcontracting Transactions
Fair trade
Procurement Service Act: Request for contracts to
General . .
the Public Procurement Service of more than 3
Procureme |, ... . . R
nt billion won in state agencies Act on the Utilization
and Promotion of Electronic Procurement
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Project enforcement Decision and Plan on the Progress

* Project execution purpose/necessity
* Project property/ project scale and purpose
* Finance budget and review of business value

Determination of Project Delivery Method

+ Design-Bid-Build

* Design-Build

+ Technical Proposal

+ Alternative Bidding Method
* IPD

* Smart Turn-key

* PM

Determining how to Bid/Contract

+ Competitive bidding method

+ a single contract / joint performance / share
performance

* long-term continuity, a continuous fee, a single-
year contract

* Direct Purchase of Construction Materials

The Method of Choosing a Bidder and Bidding

* Elaborate estimation of lowest budget, integrated
evaluation of finance

* General(Appropriation of technique, ellaboration

of lowest budget, etc)

Bidding

* Announcement/ presentation session/ evaluation
/ choosing a bidder

Fig. 7. Project Delivery Process

Table 4. BIM-based project delivery checklist

Stage The major consideration applying BIM

BIM application purpose(cut building budget,
Duration reduction, Quality improvement,
Demo business, etc) Plan

BIM feature considered the project budget
establishment

Project
enforcement
decision and
plan on the
progress

BIM authorities
( orderer / designer / constructor )
establish a cooperating plan

Review bidding guide method reflecting BIM
features

Breakdown system of construction budget
considering BIM features

Establish a basic plan to amplify advantages of
BIM

Check if BIM features are considered when
choosing a bidder(maximize BIM advantage and

Determination |business value)

of project
P ) Check if the cooperation system is appropriate
delivery )
for the designer and constructor
method

Clarify the boundary of responsibility of BIM
risk and data




Bidding and contract determination based on
construction cost and contract subject

Determining
how to
bid/contract

Consideration of the scope of application of
appropriate regional restrictions in
consideration of the protection of contractors
and revitalization of the local economy in the
construction site

Effect of participating project (design,

Decide the

method of construction, quality control) to quality of

choosing a quality/duration/budget

Eljjer and Effect of applying BIM on achieving project’s
idding

goal
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