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Abstract.

The construction industry is a leading economic sector in the province of DKI
Jakarta that positively contributes to its economic growth. As a province with the
highest construction value in Indonesia, it used the design-build (DB) method as a
project delivery system to optimise infrastructure projects. However, the DB project
in DKI Jakarta had experienced some completion delays that could lead to project
costs overrun. A concurrent embedded design used in this study, with quantitative as
the primary approach. The data collected through interviews, documentary studies,
and questionnaire surveys of 50 practitioners in the construction field. This study
Sfound that utility disruption-risk negatively affected both time and cost performance
of the DB projects. Meanwhile, the third-party risk did not affect the time and cost
performance of DB projects. Incomplete and inaccurate information regarding
utility disruptions led to project completion delay and increased cost realisation
compared to the initial plan. Project risk management is necessary for project
performance improvement, including systematic risk identification and assessment,
strategy development to prevent or avoid risk and maximise opportunities. Thus, to
ensure optimal project delivery, the project owner should validate the information
provided and coordinated the disruption handling before the project began.
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1. INTRODUCTION

The construction industry is a leading economic sector in the province of DKI
Jakarta that positively contributes to its economic growth. In 2017, this sector
contributed 12.81% to DKI Jakarta's Gross Regional Domestic Product (PDRB) or the
third after Wholesale and Retail Trade; Car and Motorcycle Repair (16.97%) and
Processing Industry (13.44%) [1]. In 2017, DKI Jakarta had the highest construction
value and gross income compared to other regions, with a growth rate of 13.52% [2].
In this regard, the increasing demands for projects’ completion certainty had
encouraged the Provincial Government to carry out construction procurement with a
design-build (DB) system.

However, the DB project in DKI Jakarta had experienced some completion
delays. In 2015-2017, as many as 13 or 81.25% of infrastructure DB projects
experienced delays that range from 4.1% to 28.8% of the initial plan. Delays in project
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completion can increase project costs, wherein a fixed price system contracts, the
contractors are responsible for all risks [3].

It differs from the phenomenon in several countries where using DB models
tends to increase. In Singapore, contractors assessed that DB projects performed better
in quality, time, and cost than traditional projects. In the UK, project owners'
satisfaction level with DB projects' performance is above average in price, time, and
quality. DB projects are better in terms of timeliness and cost certainty. Likewise, in
the USA, the DB project's quality, time, and cost performance were better than the
design-bid-build (DBB) project [4]. Based on this description, the study aimed to
reveal the external risk's effect on DB projects' performance in DKI Jakarta.

II. METHODS
Theories and Concept

Design-build (DB) is a method to deliver a project by contracting a single entity
for design and construction services. It differs from the traditional design-bid-build
(DBB) system; the owner contracts a professional to design and then contracts other
entities to deliver the construction service [5]. In a DB project, the contractor is
responsible for both the planning/design and construction processes. Therefore, the DB
contract document would be different from the traditional method's contract [6].

In a fixed-priced system contract used in DB projects at DKI Jakarta, the work
scope and the contract's total cost are fixed and bounded; contract changes do not
include price adjustments. The total price can be adjusted if there is a policy stipulated
by the Government. If there are additional costs for project completion, it is the
contractor's responsibility [3]. Risk is an unexpected condition or event that could
positively or negatively impact the achievement of project objectives [7]. Risks are
associated with each project phase and must be identified to avoid adverse effects on
the overall project performance. Many problems occurred in the advanced phase of the
project life cycle result from risks that were not well-managed in the previous stage
[8]. There are two categories of risk, namely, the internal and external threats [9].
External factors are risks that can affect project performance beyond the owner and
contractors' capabilities [10].

Performance could be defined in three constraints: cost/budget, time, and
quality. Successful project management has several conditions: achieving project
objectives, allocated time, budgeted costs, desired performance/technology level,
accepted by the customer, and effectively used resources [11]. Based on previous
theory and research results, risk influences project performance, both on completion
time and costs [10] [12] [13]. The delay in completing the contractor's project time
means losses from the increase in overhead, material, and labor costs [12]. The analysis
model to determine external risk effect on project performance are as follows.
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Fig 1. Conceptual Framework
Research Hypothesis:
H1: The utility disruption risk negatively affects a design-build project's time
performance.
H2: The utility disruption risk negatively affects a design-build project's cost
performance.
H3: The third-party risk negatively affects a design-build project's time performance.
H4: The third-party risk negatively affects a design-build project's cost performance.
Research Method
This study used a mixed-method, namely concurrent embedded, with
quantitative as the primary approach. This study's population were contractors involved
in work with DB methods that used a fixed-price contract system in DKI Jakarta
(excluding consultants and owners) in the contract period 2015-2018. The number of
samples was 50 respondents, with a minimum of five years of working experience in
the construction field. The questionnaires and interviews were the primary data
sources, while the documentary study was the secondary. Data analyzed by using
Partial Least Square (PLS).
Table 1. Research Variables and Indicators

Variable Indicators
Utililty A utility system The level of working implementation due to utility
disruption that is unknown disruption.
risk or previously The operational level of the equipment due to utility
undetected at the  disruption.
job site disrupts The level of material acceptance due to utility disruption.
the work's The level of work implementation by the workforce due to
execution [9]. utility disruption
Third-party ~ Change in the The level of working implementation due to third-party
risk work scope at the  demands' fullfillment.
request/demand of  The operational level of the equipment due to third-party
a third-party demands' fullfillment.
(another party The level of material acceptance due to third-party
outside the demands' fullfillment.
contract). The level of work implementation by the workforce due to
third-party demands' fullfillment.
Time The project The realized time of the utilization of tools.
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Variable Indicators

Performance performance level The realized time of the completion of workers' work.
based on time in The realized time of the completion of subcontractor's

project planning work.
and actual time The realized time of the completion of self-managed work.
[14].

Cost The project The realized of materials' cost.

Performance performance level The realized of equipments' cost.
based on costsin  The realized of labors' cost.

prpject planning The realized of subcontractor's cost.
with actual costs  The realized of personnels' cost.
[15]. The realized of general cost.

II1. RESULT AND DISCUSSION

Outer model evaluation

The construct unidimensionality tested by examining each construct indicator's
convergent validity; requiring an external loading value of 0.5 or higher, is considered
acceptable [16]. Based on these criteria, all constructs' loading factor values were
higher than 0.50. Thus, all indicators had fulfilled the validity standards.

The value of Cronbach's Alpha and Composite Reliability for each variable is
above 0.80, which meant that each construct was reliable. All indicators have a more
significant correlation value with the construct than the correlation value with other
constructs, so the whole construct had good discriminant validity.

Inner model evaluation

The R Square value for time performance was 0.121. It meant that the utility
disruption and third-party risk contributed 12.1% to the time performance. The utility
disruption risk had a weak effect size (0.093), while third-party risk (0.001)
categorized as did not affect.

Cost performance's R Square value was 0.338. It meant that the utility disruption
and third-party risk contributed 33.8% to the time performance. The utility disruption
risk had a moderate effect size (0.220), while third-party risk's effect (0.048) was weak.

Hypothesis test result

The utility disruption risk (-0.334) significantly affected time performance (sig.
0.044), whereas the effect of third-party risk (-0.025) was insignificant (sig. 0.898).
Utility disruption risk (-0.446) also significantly affect cost performance (sig. 0.000),
while third-party risk (-0.208) was insignificant (sig. 0.898). Thus, it concluded that
two research hypotheses were accepted. The utility disruption risk negatively affected
the time performance (H I) and cost performance (H II) of DB projects.
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Figure 2. Outer loading

Discussion

Generally, a utility is the owners' responsibility in terms of procurement,
operation, and maintenance. Likewise, if there is a need or necessity for the relocation
or transfer of utilities, this is entirely the utility owner's responsibility. The problem
that often occurs is the schedule related to utility disruption handling is not
synchronized. Thus, it causes the construction work not to finish immediately and even
overlaps with the utility disruption handling.

Based on the qualitative survey of the project practitioners of infrastructure
construction projects in DKI Jakarta, the tender information regarding utilities that
disrupted construction work was incomplete. Incomplete information regarding utility
disruption occurred at various levels: (1) 2% of respondents stated there was no
information; (2) 38% of respondents said that only a few pieces of information were
available, and (3) 38% of respondents stated that only half of the data was available.

Likewise, the accuracy of the information conveyed regarding the type, function,
and dimensions received at the tender with conditions in the field. All respondents
stated that the data was inaccurate (58% most of the information was incorrect, 28%
partly was right, and only 14% said that a small portion of the information provided
was correct). Based on the interviews, this information's incompleteness and
inaccuracy caused by the inaccuracy of the utilities work's as-built drawings. It was
possible because, after the utilities' installation, there had been changes in
infrastructure work, and there was no updating to the as-built drawings (for instance,
for the latest utility position, both in terms of alignment and elevation).

Furthermore, most respondents stated that the information conveyed about the
relocation procedure and process was inaccurate related to the utility relocation
schedule. After further coordination regarding the transfer of utilities, a realization
schedule mismatch in the working field with 58% of respondents stated that this
mismatch caused work delayed for one month or even more. This condition makes it
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difficult for construction operators to schedule construction work according to utility
relocation.

The utility disruption caused the design and working method were unable to be
implemented as the initial plan. Thus, it could cause a total design change or required
material replacement by adjusting to existing conditions in the working field. Utility
disruption also hampered the equipment operation, the level of material acceptance,
and work completion. Utility disruptions occurred in each project, so the probability
was very-high (VHI). Furthermore, the utility disruption caused an increase in the
allocated costs <25% or classified in the low impact category (LOW). Thus, the risk
level of utility disruption was categorized as moderate (MOD).

Compared to the utility disruption, the third-party requests were more
challenging to identify. As many as 30% of respondents stated that there was no
information regarding third parties' risk, and the remaining 70% said there was
incomplete information. The third-party risk often appears during working
implementation after the third party sees the project's implementation. Even the owner
does not know much about the third party's request so that the information submitted at
the tender phase was incorrect.

The third-party requests should be fulfilled because, in the end, the request
became a necessity even though it was not an operational eligibility requirement to
obtain an Operational Eligibility Certification (SLO). The possibility level for third-
party risk was very-low (VLOW) and caused an increase in the allocated costs <25%
or classified in the low impact category (LOW). Thus, the risk level of third-party risk
was categorized as low (LOW). This study on a design-build construction project in
DKI Jakarta showed different results from several previous research. The study by the
Pennsylvania State University in collaboration with the Construction Industry Institute
that conducted to 351 projects in 37 US states showed that: (1) the design method
provides a 6% project cost advantage compared to traditional methods; (2) costs
incurred due to job changes were reduced by 5.2% compared to DBB projects; and (3)
project completion time that 33% faster than traditional methods [10]

Some of the main constraints in implementing DB projects in DKI Jakarta were
external risk identifying and inaccurate information regarding external risks. Risk
identification is critical in risk management. Risk cannot be managed unless it has been
identified [17]. Recognizing the vital parts of the risk is the first step to successfully
carrying out a risk assessment [18]. In general, the risk identification stage is to detail
existing risks, then determine their significance (potential) and their causes through
surveys and investigations of existing problems [19].

IV. CONCLUSION
The utility disruption-risk negatively affected both time and cost performance of
the DB projects. Meanwhile, the third-party risk did not significantly affect the time
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and cost performance of DB projects. Incomplete and inaccurate information regarding
utility disruptions led to project completion delay and increased cost realisation
compared to the initial plan. Furthermore, the lack of information related to the third-
party risk made it challenging to handling. Ensuring a risk handling schedule was also
essential and necessary to manage the risk.

A construction project's potential risk is relatively high comparing to other
projects. In this regard, there must be different priorities for existing risk. Project risk
management is necessary for project performance improvement. It consists of
systematic risk identification and assessment, strategy development to prevent or avoid
risk, and maximising opportunities. Thus, to ensure optimal project delivery, the
government, as the project owner, needed to validate the information provided and
coordinated the disruption handling before the project began.
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