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Abstract: Bidding and contract systems are used for public construction projects to select contractors following fair
competition principles and to execute national budgets effectively. Many challenges have arisen due to a lack of transparency
and fairness and because bidding practices have been luck-based. Few comprehensive or comparative analyses have been
conducted on the performance and limitations of bidding and contract systems, and empirical analyses designed to improve
policies on and the practice of such systems are lacking. This study empirically analyzed current bidding and contract
systems to seek ways of improving them. The study proposes several alternatives to resolve the problems with and
irrationalities of the current system: 1) improving bidding and selection systems by changing them from a luck-based price
competition into a technical merit- and value-based competition; 2) improving the assessment criteria to meet the current
market level of bid and winning prices; 3) adjusting contractual responsibilities and sharing structures to meet the current
trend; and 4) strengthening the competitiveness and expanding the social responsibility-based procurement systems of

construction companies.
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I. INTRODUCTION
A. Background

The most important tasks in public building projects
are ensuring planning quality and performance while
providing public facilities efficiently within a given
budget and schedule. Public building project managers
must undertake thorough project planning and follow a
variety of bidding methods and contract procedures in
accordance with the size and characteristics of the
facilities involved. In particular, construction is an
industry that features many unique manufacturing
methods. Thus, public building projects must clearly
define the roles and responsibilities of stakeholders and
select contractors with strong technological and business
performance capabilities, while providing objective and
transparent bidding and contract procedures as well as
detailed operational standards. The procedures, methods,
and standards used are collectively called a “delivery
system” [6]. Since the 1951 National Finance Act and the
Act on Contracts to which the State is a Party (hereafter
the “State Contract Law”) were established, the

bidding and contract systems have been revised in
accordance with economic circumstances, social changes,
and relationships between industries. Some schemes, such
as the selection criteria for successful bidders, have been
revised too often to provide temporary solutions to
problems or timely responses to industry requests,
creating a vicious cycle [11].

The current bidding and contract system for public
building projects selects contractors based on the criteria
of a qualification examination and a lowest-bid system.
However, this system has been criticized for not ensuring
fair competition. Thus, the government is searching for a
best value-based comprehensive assessment system by
which successful bidders may be selected based on their
technological merits and past project performance as well
as their bidding price in order to restore public trust in the
project ordering and bidding systems for public building
projects [4].

B. Scope and objectives

This study analyzes the problems with existing
bidding and contract systems through an awareness
survey on the lowest-bid and qualification examination
systems, which have been criticized for reducing
profitability due to unreasonably low bidding prices and
poor construction quality, and provides a better
alternative.

Few studies have provided comprehensive and
comparative analyses of project performance and the
limitations of project delivery methods, including the lack
of the empirical data needed for system and policy
improvements to the bidding system. Therefore, this study
aims to 1) identify the problems with the lowest-bid and
qualification examination systems based on empirical data
on operational performance and limitations and 2) seek
ways to improve the bidding and contract system by
comparing and analyzing overseas case studies.
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I1. CURRENT STATUS OF THE BIDDING AND CONTRACT
SYSTEM FOR PUBLIC BUILDING PROJECTS

A. HISTORY OF THE NATIONAL BIDDING AND CONTRACT
SYSTEM

Korea’s bidding and contract system for government
projects has been run under the National Finance Act
enacted in September 1951. Prior to this act, it was run
according to the old accounting law imposed by the
Japanese colonial empire as well as the accounting
systems used by the US military administration that
governed Korea. As the National Finance Act was based
on both the Japanese accounting law and US accounting
systems, it has been criticized as being unsuitable for the
Korean context and construction industry [10].

Since then, a number of trial-and-error efforts have
been made to find a bidding and contract system
appropriate for Korean circumstances. In December 19,
1961, the National Finance Act was replaced by the
Budget Accounting Act, and the State Contract Law was
enacted according to the government procurement
agreement signed with the WTO in January 5, 1995,
which made the contract system independent. Since the
National Finance Act, a number of related acts and
regulations have been established and revised to improve
bidding- and contract-related regulations for government
owned projects in an effort to establish systems
appropriate for the Korean context. The history of Korea’s
national contract systems since the National Finance Act
is summarized in Table I.

1990- |examination system limited average
Feb. 1993 bidding price system

and enforcement of
the lowest-bid system

July - Qualification examination bidding |- Introduction of

1995 system: over KRW 10 billion quallf_lcat_lon

Dec. | Limited lowest-bid system (85% of |examination

1996 reserve price to 88%): less than KRW | 3% Collapse of

10 billion

- Qualification examination bidding
system: Notice price * or higher
Jan. * Price of eligible overseas - Expansion of
1997— |companies according to GPA: KRW |qualification
Feb. 19995.8 billion examination
- Limited lowest-bid system: Below
the notice price

- Qualification examination bidding

Sungsu Bridge

1';%%7 system: over KRW 3 hillion -E;i?faiig;tlio;n()f
Sep. 1999 [ Limited lowest-bid system: less gxamination
P- 999 than KRW 3 billion
- Qualification
Sep. examination enforced
1999- |- Qualification examination bidding for all bids
Dec. |[system o
- Abolition of the
2000 X
lowest-bid system
Jan - Lowest-bid system: PQ construction | - Re-introduction of
" |over KRW 100 billion the lowest-bid system
2001- L L . D
- Qualification examination system: |- Reduction in
Dec. - - e
2003 Construc_tlon projects other than quallflcat_lon
lowest-bid system category examination

- Lowest-bid system + Low price
Dec. |examination system: PQ construction
2003- |over KRW 50 billion
May |- Qualification examination system:
2006 |Construction projects other than
lowest-bid system category

- Expansion of the
lowest-bid system

- Introduction of low
price examination
system

TABLE | .
. . - Expansion of the
- History of the National Contract System - Lowest-bid system + Low price lowest-bid system
Applied Description Note May | ©Xamination system: all construction |- Improvement of the
period ZOng projects over KRW 30 billion low price
Jan. Present - Qualification examination system: |examination system
1962- | L t-bid svstem - Introduction of the Construction projects other than (two-step
Dec. owest-bid syste lowest-bid system lowest-bid system category examination system
1971 introduced)
Jan - Limited average bidding price
1972'7 S)I/stem (schessfuI bidl;j%rdi_s the one  The first oil shock B. CURRENT STATUS
Dec. ggf;sgt il 7k The first oil shoc Fig. | shows the project delivery method used for
1975 igher of the reserve price) public co_nstrugtion projects, dividing the method into the
Jan. 3% Construction deS|gn—.b|d—bu11d system (or “DBB,” a staged approach),
1976- |- Lowest-bid system boom in mid-east the design and build system (or “DB,” an integrated and
Feb. 1981 Asia holistic approach), and the bridge system (a cooperative
Mar. | o average bidding price approach), which requires technological alternatives for
1,32&7 system (revised from 80% of reserve ?f Tkhe second ol the designing and building processes. _
logs |Price o 85%) shoc The DBB is a building project delivery method in
Lowest-bid system + Low price which the project manager creates and provides design
examination system (if bid is less documents and material quantity details and then selects a
than direct building cost, project bidder through a price competition such as a lowest-bid
mar:{ifgertt?xaml??z cgndsguctlon - Introduction of low system (including a low price examination system) or a
Apr. ?”L";r:ﬂ'feii'gc:rgge t?idéingergrice price examination qualification examination. The DB is a building project
1983 ; - Limited average delivery method in which the contractors conduct both
Mar system (for small projects) bidding price system ; 1di : >
1990 | July 1983-Mar. 1984: less than app"eg fpo X Smg’” design and building based on the project manager’s
KRW 3 billion - project plan.
: projects : , - , :
oy égﬁﬁ?gﬂar' 1985: less than The bridge system is a building project delivery
Apr. 1985-Mar. 1990: less than method in which the project manager provides design
KRW 1 billion documents and bidders propose technological alternatives
Mar. |- Lowest-bid system + Low price - Abolition of the to address performance, quality, building project cost,
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schedule, and building technologies. This system includes
the technical proposal method and the alternative method.
Having established the project delivery method, selection
procedure, and building method, the project managers run
a bidding participation pre-qualification examination (PQ)
to screen the bidding companies according to the project
type and size. In the staged approach, a bidder is selected
via a qualification examination for projects of less than
KRW 30 billion, while a bidder is selected via the lowest-
bid system and a low price examination (to determine the
appropriateness of the bid price) for projects over KRW
30 billion. Detailed construction types and material
quantiles applied to the bid are divided into a lump sum
bid and unit price contract in the DBB according to
documents the project leader supplies. As an extension of
the lump sum bid, a material quantity modification
method within the lowest-bid system can be used; the so-
called “pure unit price contract,” in which the bidder
supplies the required material quantities and quotations,
can also be used.

In the technical proposal and alternative methods, the
project manager evaluates the technologies and design
alternatives proposed by the bidders and selects a winning
bid wusing the lowest-bid method, price adjustment
scheme, technology adjustment scheme, and technology
and price weight scheme after considering all the bids that
qualify by having met a series of score levels. In the DB,
the successful bidder can also be selected via the best
design and fixed amount methods.

Project Delivery System

Design-Bid-Build System Bridge System Design & Build System
(Separated Approach) (Cooperative App: & Holistic App
I
Estimated
Non PQ < € price < PQ
—KRW 30 billion-
{ I}
Unit Price ‘ Hybrid Lump Sum ‘

——

Technical
proposal

< KRW BI billion <
i |

| Qualification | Low bidding priu% Altemnative Tumkey ‘

Figure |
Current status of the bidding and contract
systems for public building projects

111. OPERATIONAL PERFORMANCE AND ISSUES IN BUILDING
PROJECT ORDERING METHODS

A. ANALYSIS OF PREVIOUS STUDIES

The public building project ordering and bidding
systems have been through a considerable transition,
reflecting changing trends and social requirements, but
remain inferior to the ordering systems and bidding
schemes used in advanced nations [11]. The trends in the
research on Korea’s ordering and bidding methods are
described below.
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TABLE Il
Literature review

Summary

Author Year

Issue raised about ambiguity and duplication
Kim et al.[8] | 2014 |of bidding and selection system for building
projects

Analysis on application of the lowest-bid
Ryu et al.[3] | 2013 |system for road projects and proposal for
improvement

Analysis on efficiency of bidding system for
Yu and Kim[1]| 2008 |large public building projects and proposal
of selection model for bidding systems

Analysis of the effects of the expansion of
Park et al.[5] | 2007 |the lowest price bidding system on the
construction industry

Performance analysis on turnkey and
Kimetal.[7] | 2004 |alternative bidding projects and proposal for
improvements

Many studies on bidding and contract systems for
building projects have been conducted, but most have
focused on specific projects or on either the lowest-bid or
turnkey-based bidding system. Few studies have
comprehensively compared among bidding and contract
systems or examined the empirical data in order to
improve the practice of and policies on bidding and
selection systems for building projects.

B. PERFORMANCE OF BUILDING PROJECTS ACCORDING TO
BIDDING SYSTEM

Building projects are performed via a contract between
project managers and builders. The building process
varies depending on the bidding system used and how it is
used, as various bidding systems can be employed
according to contract details, methods, responsibilities,
and scopes. According to a US study that compared
procurement methods in CIl [9], the DB showed better
project performance than either the DBB or “construction
manager at risk” (CM@R) in terms of both cost and
construction schedule. Furthermore, J.D. Fernane[2]
pointed out that cost and building schedule performance
can vary depending on the bidding system used and
operation type followed (such as the DB or DBB) during
project procurement.

Based on the abovementioned research, this study
compares and analyzes project cost, schedule, and quality
among the bidding and selection methods used for public
building projects in Korea.

TABLE Il
Case studies on performance analyses according to bidding systems used
in the US [9]
Unit cost Constructio |Procuremen | Cost increase Sir??fgalilee
n speed t speed rate rate
DBvs.| 6.1% 12% 33.5% 5.2% 11.4%
DBB |DB<DBB| DB>DBB | DB>DBB DB<DBB DB<DBB
DBvs.| 4.5% % 23.5% 12.6% 2.2%
CM@R| DB<CM | DB>CM DB>CM DB<CM DB<CM
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1) BIDDING AND SELECTION SYSTEMS AND DISTRIBUTION
OF SUCCESSFUL BID RATE

The distribution of the successful bid rate for public
building projects showed that the success rate is clustered
according to the bidding and selection method used. There
were 223 successful bids (168 through the lowest price
system and 55 through qualification examinations)
between 2010 and 2012; the average successful bid rate
relative to the reserve price in the qualification
examination system was 80.6%, while that in the lowest-
bid system was 71.51%, with most bid prices clustered
within a narrow range (a ratio within £2%; 75.6% in the
lowest-bid system and 100% in the qualification
examination system).

In the qualification examination and lowest-bid
systems, reserve prices were used as an absolute criterion,
reflecting a pattern of reserve price-based customized
price competition. In the qualification examination
system, successful bidders were chosen via an
examination of their implementation capability in the
order of lowest bid price above the lower bid-price limit
(without a PQ examination); 80 to 87% of the lower limits
were set according to project size. In the lowest-bid
system, successful bidders were those who entered the
lowest bid after a PQ examination; this system featured
the structural limitation by which most bidders had to bid
a price that was around 70% of the reserve price.

The qualification examination system’s use of a lower
limit prevents dumping, protects small and medium-sized
enterprises, and ensures appropriate project costs;
however, it can also lead to luck-based bidding since no
technological merit is required under the provision of
guaranteed bidding success. Meanwhile, the lowest-bid
system is regarded as unrealistic, as the lowest-price
criterion is seen to create a vicious cycle. In the current
bidding and selection process, bidders tend to bid based
on luck, using strategic prices that meet the examination
criterion, rather than on an understanding of the project
characteristics, a construction planning review, or
construction cost quotations. If this bidding trend
continues, the gap between bid prices and projects’ actual
input prices will continue to widen.

Using foundational data to compare construction
periods and performance among various project delivery
methods, the KICT [12] conducted a study together with
the MLTMA involving 885 contracts and building
completion data on 94 turnkey construction projects, 19
alternative bidding projects, and another 772 projects (329
using the qualification examination system and 443 using
the lowest-bid system).

Furthermore, project managers collected construction
assessment data on 151 public building projects
completed from August 2010 to December 2012 (86 cases
using the lowest-bid method, 55 using the qualification
examination system, and 10 using the turnkey and
alternative systems) pursuant to the Construction and
Technology Management Act in order to compare the
project delivery methods in terms of their suitability (e.g.,
the quality and safety of the building sites).

80%
Lowest-bidding price A
o == ==+ Qualification

&
=]
-
0 | - - -

T T T T
66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83

FIGURE Il1II
Distribution of successful bid rate according to
bidding and selection system

2) CONSTRUCTION COST
Construction costs were compared based on the
contracted construction costs set when the contracts were
signed, the expected construction costs, and the final
construction costs at project completion for each building
delivery method. Fig. Ill summarizes the comparison
results.

105.0% 102.1%
100.0% 100.8%
95.0% 94.6%
90.0%
88.0%
85.0%
80.0%

75.0%

70.0%

65.0% -1
Expected

Completion
Project Cost w/o ES w/ ES

Contract Completion

Ratio to the expected project cost

wfll Alternative

FIGURE IVVVI
Comparison of project costs between contract signing and completion ac
cording to project delivery method

= Turnkey Qualification === Lowest bidding

As shown in the figure, lowest-bid system projects had
the lowest contract prices relative to expected project
costs, followed by 80.6% of qualification examination
projects, 83.4% of alternative bidding projects, and 91.0%
of turnkey bidding projects (the highest). The difference
between the contract prices of lowest-bid and turnkey
projects was 21.5% in terms of expected project costs,
explaining the criticism of turnkey bidding projects’ high
contract prices. The comparison of project completion
costs and expected costs showed that qualification
examination projects had the highest proportion (94.6%),
followed by 93.6% for turnkey projects, 87.1% for
alternative projects, and 80.5% for lowest-bid projects.
The results for project cost increases due to design
changes from contract signing to project completion
showed only a 2.6% increase over expected project costs
for turnkey projects but an 11.0%increase for lowest-bid
projects, almost four times the turnkey rate.

No significant meaning can be drawn concerning the
cost increases due to design changes because every
project is different in terms of site conditions, complaints
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from local residents, and design quality. However,
turnkey and alternative projects, using what are regarded
as exceptional bidding systems for large projects, clearly
have the lowest cost increases in the later stages, implying
that differences in responsibility and sharing structures
among project delivery methods can influence cost
increases between the contract signing and project
completion. In a report [2] comparing cost increases due
to design changes between the DBB and DB, a similar
result was found. For facility projects at US universities,
projects conducted under the DB system, which is similar
to the Korean turnkey system, saw a project cost increase
of 3.1% on average, whereas projects conducted under the
DBB system, which is similar to Korea’s lowest-bid and
qualification examination systems, saw an average
increase of 8.1%.

In these results, design changes under the turnkey
bidding system cost the least not because turnkey-based
construction companies completed the designs and then
did not increase material quantities but because of the
turnkey bidding structure, by which the builders carried
all the responsibilities, and project managers did not need
to be involved in contract changes. As a result, contractors
under the turnkey bidding system have to add a risk
premium to turnkey-based projects during the bidding
process since their responsibilities will grow over time.
Accordingly, the costs of turnkey-based projects at
contract-signing time are higher than are those of lowest-
bid projects, but this difference is reduced considerably by
the completion date.

TABLE |
Increase in building schedule according to facility and bidding system
(contract schedule : actual schedule)

National roads Railways Highways

Total 54.0% 36.1% 6.5%
(1,299 : 1,955) (2,048 : 2,697) (1,617 : 1,689)

Alterna 35.9% 24.4% 0.0%
tive (1,994 : 2,679) (1,855 : 2,288) (1,500 : 1,500)

Qualifi 55.8% 35.6% 9.2%
ed (1,211:1,875) | (2,127 :2,665) (1,397 : 1,507)

Lowest 54.3% 34.1% 5.2%
price (1,371 : 2,007) (1,888 : 2,413) (1,728 : 1,780)

Turnke 39.8% 42.3% 11.2%
y (1,279 :1,994) (2,216 : 3,205) (1,320 : 1,468)

Concerning project cost variations due to choice of
project delivery method, increased project costs due to
design changes may lead to inefficient budgetary spending,
but design changes are unavoidable in building projects.
Thus, increases in project costs due to design changes
should not be seen as entirely negative; this is not a
balanced view. For large earthwork, it is nearly
impossible to predict ground and excavation conditions
perfectly accurately before construction starts and prevent
increases in materials in an earthwork detail estimate
sheet.

3) Project period

Turnkey and lowest-bid projects have longer public
building project periods than do alternative bidding and
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qualification examination projects, but that does not
necessarily mean that the project delivery method can
significantly increase the construction period. The
strongest factor affecting public construction project
periods is the budget spending method (i.e., continuous
long-term construction work or continuing expenditure
construction work). For example, national road and
railway projects, which have a high proportion of
continuous long-term construction work, see higher
increases in project periods than do highway projects,
which have a high proportion of continuing expenditure
construction work(Table 1V)

4) CONSTRUCTION QUALITY

The government conducts a construction assessment
scheme to evaluate public construction projects as part of
its policy of ensuring project quality at project sites. The
construction assessment evaluates the appropriateness of
six project site items: quality control, process control,
construction control, safety management, environmental
management, and project completeness. The evaluation
targets construction projects costing over KRW 10 billion
and begins when 90% of the construction schedule is
complete and ends in the February of the completion year.
For each project, a committee composed of internal and
external experts assesses the appropriateness of the
project’s quality and safety during construction. This
assessment can be used as an index for comparing among
project sites’ performance of construction quality.

The construction assessment consists of quality control
(four items, 22 points), process control (two items, six
points), construction control (13 items, 45 points), safety
management (four items, 18 points), environmental
management (four items, seven points), project
completeness (two points), additional points (three points),
and deducted points (minus three points), all given and
totaled according to specific criteria. Table 5. shows the
point distribution of each assessment item according to
project delivery method.

The construction assessment evaluates quality, process,
construction, safety, and environmental management for
each bidding and selection system. Their scores are 89.81
for lowest bid projects, 89.84 for qualification
examination projects, and 93.80 for turnkey and
alternative projects. The lowest-bid projects had the
lowest assessment score. Although this result is not
statistically significant, the bidding and selection system
seems to influence the construction assessments.

TABLE I
Average score of construction assessment for each item
Total | Quality | Process (u:gt?cs)g Safety | Environme
score (22) (6) (45) (18) nt (7)
1|8981 | 19.44 5.65 39.03 16.67 6.64
2 | 89.94 | 19.68 5.75 38.80 16.85 6.66
3 9380 | 19.58 5.64 41.44 17.31 6.86
4 19012 | 1954 5.69 39.11 16.78 6.66
1: Lowest price 2: Qualified
3: Turnkey / Alternative 4: Average
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C. Survey on the awareness of bidding and selection
systems

The bidding and contract system for construction
projects has changed constantly, in both small and
significant ways. This issue is highly sensitive and
controversial due to differences in views among
stakeholders. Therefore, it is important to survey
stakeholders about the bidding and contract systems as
well as future operational directions. To this end, focus
group interviews (FGIs) and a survey were conducted
simultaneously with construction-related
government/owner, general contractor, subcontractor,
engineering companies, and research institute/college.

Using the FGI method, a survey on the awareness of the
overall construction industry was conducted with experts
from the construction sectors and research institutions of
all areas. A questionnaire survey was conducted involving
700 stakeholders and 500 experts.

1) Survey on the awareness of problems facing the
construction industry

The biggest problem facing the construction
industry(Fig. IV) was identified as the ‘“decreasing
number of new projects” (45.3%), followed by “irrational
bidding and selection systems” (29.2%) and the
“excessive supply of construction by companies and the
proliferation of unqualified companies” (19.1%).

The highest-priority tasks for the construction sector(Fig.
V) are the “expansion of new public projects” (34.8%),
“improvements in the bidding and selection system”
(32.4%), and “removing unqualified companies and

strengthening bidding discrimination” (26.4%). Overall,
the results were consistent with those concerning the
current status of the system.

Others 26
Industry structure 37

. 19.1
Excessive supply

Irrational bidding
system

29.2

Deceasing project 453

FIGURE VII
Awareness of current issues facing construction sector
Others Strengthening industry registration criteria
Strengthening bidding discrimination Improvements in bidding system
Expansion of new public projects
E 24 » 2.9
24 59 53 2 34 (83 40
264 244 oy i i 265 '
: 373 i e
{465 {
324 332 3240 | 560
235 | |
i .
348 333 365 25 320 333 280
Total G“"""r"':"' / ::;::Lr Subcontractor  Engineering R'c“;’:;: / Others
(534) (51) (340) (43) (41) (34) (25)
FIGURE VIII
Awareness of tasks to be resolved in construction sector by respondent
group

TABLE Il
Overall assessment of the national bidding and contract system
Institution
Total - .
Category Score Government / Genera_l Spemallz_ed Engineering University and
i construction construction researc ers
(100 point) Owner truct truct company h Oth
corporation corporation center
D Reserve price system 495 50.0 49.8 52.3 48.8 46.3 45.0
@ Pre-qualification 535 62.7 50.3 523 56.7 66.9 56.0
examination system
© Qualification 5.4 56.9 59.6 60.5 56.7 63.2 59.0
examination system
@ Lowest-hid system 20.7 19.6 19.0 26.7 27.4 22.1 23.0
© Unit price bidding 4838 5.4 456 54.7 53.7 56.6 50.0
system
® Low price examination 34.1 49.0 29.8 37.8 39.6 419 37.0
system
@ Project-related warranty 526 66.7 477 59.3 5.8 64.0 51.0
system
® Design change system 58.4 63.7 58.5 59.9 60.4 54.4 46.0
@ Supervision system 51.5 68.1 46.1 50.6 70.1 61.0 49.0
10 Bidding participation 56.4 57.4 575 616 433 58.1 50.0
restriction system
23
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2) Survey on the awareness of bidding and contract
systems

The priority values cited in the national contract
system(Fig. VI) were “ensuring appropriate construction
quality” (33.7%), followed by “economic efficiency”
(28.5%), “strengthening transparency and fairness during
the contract process” (20.4%), and the “prevention of
dumping” (15.5%).

For  government/owners, “ensuring  appropriate
construction quality” (51%) was selected as the highest-
priority  value,  whereas  subcontractors  chose

“strengthening transparency and fairness” during the
contract process (39.5%).

The survey results concerning satisfaction with the
components of the bidding and contract system for
Korea’s public construction projects(Table. VI) showed
that the qualification examination system (47.2%, 59.4
points) was system (47.2%, 59.4 points) was the preferred
system, followed by the design change system (45.1%,
58.4 points), and the bidding participation restriction
system (44.2%, 56.4 points). By contrast, the lowest-bid
system (4.7%, 20.7 points) and the low price examination
system (16.3%, 34.1 points) were the two least-favored
systems.

Ensuring appropriate construction quality
Strengthening transparency and fairness
Others
1.9
155

Economic efficiency
Prevention of dumping

2.1
168

49
171

40
200

59
176

18
137

204 182

235 268 265 240

285 297

160
317

51.0 50.0

337 332 360

195

163

Research /
College

34

General
contractor

(340)

Government /
Owner

51

Others
(25)

Total
(534)

Subcontractor

“3)

Engineering

“n

FIGURE IX
Awareness of response groups about priority values in national contract
systems

Among methods of choosing successful bidders(Fig.
VII), a “balanced overall assessment between price and
factors other than price” was most highly preferred,
followed by “overall assessment of factors her than price,”
and “price-oriented overall assessment.”

Assessment based only on price Assessment based only on technical and performance capabllies

Balanced overall assessment, but focus on price Balanced overall assessment, but focus on other factors

Balanced overall assessment between price and other factors
24 32 49

98 29
146

105 79 279 147 200

230 235 241

220 240

209
116

2638 353 24

366 280

424 395

314

73 5o

220 176
Research /
College
(34)

General
contractor
(340)

Government /
ner
(51)

Others
(25)

Total
(534)

Subcontractor
43)

Engineering

(41)

FIGURE X
Difference in awareness of determination method for successful bidder
by respondent group
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General contractors preferred the balanced overall
assessment, but their second choice was price-oriented
assessment. On the other hand, government/owners
preferred the overall assessment of factors other than price.
Interestingly, contractors rated ensuring assessment
discrimination negatively, while owners rated low price
bidding negatively.

1V. OVERSEAS BIDDING SYSTEMS AND SELECTION OF
SUCCESSFUL BIDDERS

Although the US, the UK, and Japan follow different
reform processes and timing for public project bidding
systems, they have all been revising and improving their
systems. The design—build, technical proposal, and
competitive negotiation systems have been widely
employed since 1900. Price competition has been used in
bidding and selection systems in principle, but so-called
“best value” bidding and selection, in which factors other
than price are also considered as selection criteria, has
also been used. For example, the US and the UK have
adopted best value bidding and selection. In 1999, Japan’s
Ministry of Land, Infrastructure and Transport began
using the comprehensive assessment bidding and selection
system, a Japanese version of the best value system; in
2005, it adopted the system in earnest. Thus, bidding and
contract systems and the operation of public construction
projects in foreign nations have focused not only on bid
prices but also on other factors that improve value.

A.THE US

According to the US Code and Federal Acquisition
Regulation (FAR), a “fully open competition” is applied
in general and “(1) general competition bidding based on
price competitiveness” is applied to project contracts in
principle. If this requirement cannot be satisfied, a “(2)
competitive negotiation system” or “(3) combined bidding
system” is used.

According to the US Code and FAR, “(1) general
competition bidding based on price competitiveness” is
applied in principle, but a “(2) competitive negotiation
system” is being employed more frequently due to the
increasing size and complexity of projects. For example,
the competitive negotiation system accounts for more than
half of all bids for new building projects conducted by the
federal government on the basis of project cost according
to the Office of Federal Procurement Policy (OFPP). The
General Services Administration (GSA), one of the
authorities for new building projects, has also adopted the
competitive negotiation system for large building projects
and renovation projects. The competitive negotiation
system now accounts for approximately two thirds of all
construction deliveries.

The Simplified Acquisition Procedure, Part 13 of the
FAR, has also been applied to projects that cost less than
the limit amount of the simplified acquisition, while
Sealed Bidding is a general bidding and selection system
specified in Part 14 of the FAR. Once the tender
application and documents are submitted, bidding is
begun and conducted in an open place, and the lowest
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bidder is selected. The Competitive Negotiated Proposals
are specified in Part 15 of the FAR to compensate for the
drawbacks of sealed bidding and pursue the best value.
The Competitive Negotiated Proposals are applied i)
when meeting a project schedule is important, ii) when the
successful bidder is chosen based on factors other than
price, and iii) when there is room for negotiation with
bidders.

In the US, the term “best value contract system’ is
interpreted broadly. The best value concept is the opposite
of the lowest-bid concept: both price and non-price factors
are assessed. Among the documents required for project
bidding, not only a price proposal but also a technical
proposal is required, so that the project manager may
assess them comprehensively. The bidder who submits the
best value is selected, even when not also the lowest.

The best value bidding system typically employs three
assessment methods. First, criteria for a PQ examination
are prepared based on the characteristics of the building
project, and bidding eligibility is conferred on those who
pass the PQ. The bidder who meets the technical criteria
and has submitted a low bid or low cost is then selected.
Second, technical merit and price are comprehensively
assessed through a weighted average or cost-technical
trade-off method. Third, a bidder is selected based on an
assessment of non-price factors such as building history
and achievements as well as technical proposals based on
the fixed price. This method is used most often for DB
build system projects.

The weighted average method determines the best value
based on price and non-price assessment items (e.g.,
innovation, achievements, project management plan,
project performance organization, quality control planning,
facility and equipment, process control planning).

B. UK

The UK is a member of the European Union (EU). Thus,
projects and services conducted by central or local
governments and public corporations or institutions over a
certain volume must follow the bidding and contract
system mandated by Public Contracts Regulation 2006
based on EU Directive 2004/18/EC). This system can be
divided into open competitive, limited competitive,
nominated competitive, and negotiated methods (i.e.,
competitive and non-competitive dialogue).

The Pre-Qualification Questionnaire (PQQ) is used to
list qualified bidding participants in limited competition,
nominated competition, and competitive dialogue
methods, except for open competition. The PQQ reduces
the number of bidders to a reasonable bidder list.

The criteria for the successful bidder are specified as
two conditions: “only the lowest price” and the “most
economically advantage tender (MEAT)” in accordance
with Article 53 of EU Directive 2004/18/EC.

The “only the lowest price” condition is applied in a
relatively simple acquisition procedure that determines the
successful bidder by simply choosing the lowest price for
products or services that are clearly standardized.
However, it cannot be used in the competitive dialogue

method. When the lowest price is used as a selection
criterion, the bidder who submits the lowest price is
selected. However, the project manager may request
detailed price information from a successful bidder who
submitted an unreasonably low bid in order to review the
price according to Article 53.

The “MEAT” determines the successful bidder based on
not only price but also various other factors, such as
quality, technical merit, aesthetic and functional features,
the environment, operational cost, cost effectiveness, post-
management and technical support, and lead time. In this
method, the project manager sets the criteria and their
weights based on the objectives and characteristics of the
public building project, which is open to the public.

If the selection criteria for eligible bidders are designed
to assess whether the bidders can satisfy the contractual
requirements, the award criterion is that the bidder is the
most economically advantageous (in terms of price and
non-price factors).

C. JAPAN

Japan uses the lowest-bid system in principle.
Assessments based on factors other than price, such as
technical merit, are rare. For public projects, the general
competition bidding method is used for large projects that
comply with the WTO Government Procurement
Agreement, while the nominated competition bidding
method is used for other projects. Under the accounting
law, general competition bidding, nominated competition
bidding, and private contract are applied for public
projects. Since 1999, competitive bidding has used a
comprehensive assessment, in which not only price but
also technical merit and quality are also assessed. Under
the accounting law, public projects delivered by the state
should not use a negotiation method, but it has been used
by the Water Resources Authority, Urban Revitalization
Corporation, and Central Japan International Airport Co.,
Ltd, which are independent public corporations.

The comprehensive assessment method used in Japan
considers the price and quality of technical proposals
when companies are selected for construction projects
based on the Public Project Quality Ensuring and
Promotion Act. The method considers not only cost-
effectiveness but also factors other than price when
procuring public construction projects, deviating from the
existing price competition method to select a contractor
whose price and quality are superior and thereby changing
public construction project delivery methods to ensure
project quality and improve social benefits.

V. IMPROVEMENTS TO THE BIDDING AND CONTRACT
SYSTEM

Ensuring technological merit and competitiveness and
making the construction industry more productive require
advanced public project bidding and contract systems.

As mentioned, Korea’s bidding and contract system has
been revised in an ad-hoc manner through bidding success
rate adjustments such as with the limited lowest price
method as a way to solve the problem of low price

KICEM Journal of Construction Engineering and Project Management
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bidding due to the contraction of the construction market
and excessive competition, creating a vicious cycle that
promotes gambling rather than the restructuring of the
construction industry or productivity and quality
improvements. Accordingly, the public project delivery
system must change into value-based bidding and
selection systems that balance quality and price while
upholding the principle of market competition. Fig. 111V
shows the basic framework for improving Korea’s
bidding and contract system.

Improvement
Current
(Draft)
< ops .
w0 Qualification
< Qualification Billion examination
W30 examination w10 Overall
billion system ~ w30 | examination (1)
billion | (Price+Performing
capability)
W30 T inati
o Lowest-bidding Oyerall exammatlon(IAl)‘
ihon Sstar (Price +Performing capability
= i +Social responsibility)
N0 DB
billion i )
< Technicai DB or Technical proposal
(high
dim:ﬂny) proposal

FIGURE XI
Improvements to bidding and contract system

A. QUALIFICATION EXAMINATION SYSTEM

The basic idea of the qualification examination system
is value-oriented bidding and selection that assesses the
lowest bidder based not only on price but also on project-
performance capabilities in order to select the best value-
providing company. This system is appropriate for
procurement projects in which the budget is executed
using a grading restriction, limited competition system, or
a detailed verification procedure such as the PQ that
determines when bidders’ performing capabilities are
insufficient. However, if the criteria for project-
performance capabilities and the price assessment are
inappropriate, the objectives of the qualification
examination system cannot be achieved, as the bidding
will be based on luck.

Therefore, the current qualification examination system
is applied in principle to projects costing less than KRW
10 billion to maintain current construction market
conditions and the predictability of government policies,
while the limitations of and problems with the
qualification examination system unique to Korea
continue to be addressed.

- Adjusting the assessment method used for performance
capabilities in accordance with changing social
demands;

Minimizing luck-based bidding through step-by-step

system improvements

Vol.5, No.3/ Sep 2015

26

B. COMPREHENSIVE ASSESSMENT SYSTEM

A comprehensive assessment system is a selection
method that assesses bidders based on price, building
capabilities, and technical merit. The qualification
examination system determines the suitability of bidders’
project-performance capabilities in terms of the lowest
price, whereas the comprehensive assessment system
determines the highest scorer by considering both price
and project-performance capabilities. This method
considers not only price but also factors other than price,
thereby selecting not just the lowest bidder but the one
with the best project-performance capabilities. The
comprehensive assessment system can take either of the
two types below according to the construction project type
and technical characteristics.

1) COMPREHENSIVE ASSESSMENT SYSTEM (1)

The comprehensive assessment system (I) selects the
winning bidder by assessing project-performance
capabilities and price (unlike the current qualification
examination system). It is an assessment method that
evaluates project construction capabilities by assessing
bidding price as well as project-performance capabilities
through factors such as project participation experience,
participating engineer capability, number of qualified
engineers, and past project assessment scores. This
method is, in principle, applied to projects where site
conditions are good and technical difficulties are low.
Project performing capabilities are assessed based on
general and basic information such as past construction
history, the capabilities of the participating engineers,
project achievements, and specialized engineer
capabilities relevant to the project. It focuses on
evaluating companies with specialties relevant to the
projects rather than a small number of large, well-known
companies and also excludes unqualified companies.

Current ‘ l Improvement

Qualification Overall examination(l)

Selection awarded by
evaluating performance
capabilities of the lowest
bidder thereby selecting a
bidder with more than a
certain score

Select a bidder with the
highest score
T Price score +
Performance capability
scores

Highest score is given to the
bidder with a certain
proportion
(88% to the reserve price)

Equilibrium Bidding
je price

price

No practical influence of
performance capability

Technical points will be
influential

FIGURE XII
Operation direction of comprehensive assessment system (1)

2) COMPREHENSIVE ASSESSMENT SYSTEM (11)
In the comprehensive assessment system (l1), bidding
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companies participate through a PQ. Companies that are
socially vulnerable or implement corporate social
responsibility are given public project acquisition or
procurement incentives, which expands socially
responsible procurement systems to create a virtuous
cycle in national finance (unlike with the comprehensive
assessment system 1). The bidder is responsible for
quoting the required materials based on designs provided
by the project manager and enters into contractual
obligations concerning materials supply. Unlike the
current practice, design changes caused by materials
increases or decreases or a newly introduced work type
are not generally accepted unless the original designs or
site circumstances have changed.

This method is designed to foster builders’ quoting
capabilities and technical systems through the submission
of competitive bidding prices, as bidders establish the
most appropriate construction methods and temporary
construction plans based on site conditions, project period,
quality, and site safety on the basis of their technologies,
construction experience, and site work knowhow. This is
the most typical bidding and contract system type used in
the DBB system, in which bidders take responsibility for
construction based on their technical merit and price
competitiveness. It can also minimize luck-based bids by
companies whose technical merit and performance are not
up to requirements but who win bids inappropriately,
creating a serious risk. The comprehensive assessment
system (I1) is effective in PQ-based projects where project
conditions are good, conventional techniques are applied,
and project efficiency can be expected given the
operational method, temporary construction method, and
the equipment and device operational skills at the projects
site.

Among its many advantages is its consideration of
social responsibility scores and quotation and risk sharing
ability, as well as the cost-effectiveness of the bidding
companies. It also minimizes administrative burdens such
as unnecessary paperwork by scrapping the low price
examination system, which lacks objective criteria. It may
cause bidding construction companies to take a longer
time and more effort and spend more to prepare bidding
quotes than usual, but this can improve the firms’
technical merit and  competitiveness  through
improvements in quotation capabilities as a tradeoff. In
particular, when project managers provide designs as well
as bills for materials as references, the burden of
preparing the required materials will be reduced
significantly.

C. Technical proposal bid system

The technical proposal bid system is a bidding and
contract system where technical alternatives are required
to propose the construction cost, life cycle cost, and
construction quality based on designs provided by the
project manager. Alternative construction methods are
required due to the technical characteristics of the
structures and site conditions; the project schedule must
be shortened, or frequent design changes are expected.

The project manager selects a bidder after scoring the
technical proposals, project-performance capabilities, and
prices submitted by bidders. Projects that are difficult due
to unstructured structures, urban areas, and weak ground
foundations or that require a high level of construction
quality management use this system to find safer and
more socially beneficial construction alternatives, thereby
increasing the efficiency of the construction projects.

To operate the technical proposal bid system efficiently,
the following problems with the technical proposal bid
system must be resolved:

- Technical proposal scopes and contents should be

limited to specific areas according to the technical
characteristics of each project, thereby inducing more
concrete and effective technical proposals.
The appropriateness of each technical proposal is
scored. Unless disqualified for quality, performance,
or safety issues, proposals are accepted in principle,
but unqualified proposals are also accepted as
specified in the proposals; increases in project costs
are not accepted, however, making clear the project’s
scope and accountability.

- To practice discriminating assessments of technical
proposals, the assessment criteria must be improved.

| Current ’ 1 Improvement l

Lowest-bidding ‘ ‘ Overall examination(ll) l

Select a bidder with the
highest score
f Price score +
Performance capability
score +
Social responsibility:

From the lowest bidder,
appropriateness of bidding
price is reviewed prior to
selection

Score.

From the lowest bidder,
low price examination is

done to review the [ /
appropriateness of the
bidding price o Equilibrium sty

price

Select a bidder with the
best performance
capability

Give an incentive to
companies that provide
real benefits to public

Criticized as an excessively
price-oriented selection

FIGURE XIlII
Operation direction of comprehensive assessment system (I1)

V1. CONCLUSION

When construction projects are planned and executed,
operation types and procedures as well as the bidding and
contract systems used play important roles in overall
project efficiency. Although no perfect bidding and
contract system for construction project delivery is
possible, the effects and project performance of bidding
and contract systems can vary depending on the project
managers’ capability and the operational infrastructures
involved [6].

The objectivity and transparency of bidding and contract
procedures as well as the award, technology, and price
assessment criteria are all important in construction
projects. Also important are the ability, capacity, and
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social awareness level of the project manager, who must

understand the characteristics and apply the mechanisms

of the contract system.

Various bidding and contract systems have been adopted
for public construction projects to select contractors in
accordance with fair competition principles and plan and
execute national budgets effectively. Nevertheless, many
challenges for bidding and contract systems have arisen
due to a lack of transparency and fairness and because
bidding practices have been based on luck.

The ultimate objective of the national contract system is
to select a contractor with excellent technologies and
project-performance capabilities to supply public facilities
most efficiently and economically. To achieve this goal,
most nations run bidding and contract systems that are
suited to their market environment and circumstances.

Even if bidding and contract systems are perfect, their
effects may differ depending on the characteristics and
operational environments of different nations, project
managers, and construction projects. The most important
task of a bidding and contract system is ensuring the
selection of the bidder who can provide the lowest price
among all the companies that can meet the contract
requirements as specified in Article 10 of the National
Contract Act. The assessment criteria and procedure must
be revised based on that principle.

Thus, this study used an empirical analysis of the
current bidding and contract systems to seek
improvements that comply with the basic principle of the
National Contract Act and eliminate the problems with
and irrationality in current practices. Accordingly, this
study proposes the following:

- Improving bidding and selection systems by changing
them from a luck-based price competition into a
technical merit- and value-based competition

- Improving the assessment criteria to meet the current
market level of bid and winning prices

- Meeting a realistic level of contractual responsibility-
sharing

- Strengthening the competitiveness and expanding the
social responsibility-based procurement systems of
construction companies
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