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Abstract

PPP scheme has stimulate increasing the volume of infrastructure development in Indonesia from the period of
2014 and planned until 2025, where the toll road business is carried out by business entities with a concession
period. In the PPP scheme, various variables need to be considered, including project cost, project complexity,
strong public support, and performance indicators in each phase of toll road concession. The construction phase in
the PPP scheme in Indonesia is the responsibility of the business entity regulated in PP No. 43 of 2013.
Determination of project delivery on toll road construction projects is a strategy of the business entity to control the
performance of the toll road construction project it manages. In the complexity of the variables in PPP, a variable
pattern with project delivery is needed to find an effective strategy in achieving good construction performance. The
purpose of this study is to identify patterns of achievement of construction performance on variations in project
delivery in the toll road PPP scheme. The analytical approach QCA (Qualitative Comparative Analysis) is taken,
with 14 BUJT case studies in 4 toll road networks in Indonesia. From the results of the study, two project deliveries,
design-bid-build and design & build, were identified, which identified that project delivery variations did not have a
strong influence on the performance of toll road construction projects, where other toll road PPP concession, such
as business scheme, project management maturity, construction cost, length of road, corporation relation between
business entities and contractor contractor's financial scheme, and land acquisition scheme variables which is more
powerful.

Keywords: Project delivery, performance, construction project, toll road, qualitative comparative analysis
Abstrak

Meningkatnya volume pembangunan infrastruktur di Indonesia pada periode 2014 dan direncanakan hingga tahun
2025 didorong dengan skema KPBU, dimana pengusahaan jalan tol dilakukan badan usaha dengan timbal balik
suatu masa konsesi. Dalam skema KPBU, berbagai variabel perlu diperhatikan, diantaranya biaya proyek,
kompleksitas proyek, dukungan publik yang kuat, hingga indikator kinerja pada setiap fase pengusahaan jalan tol.
Fase konstruksi pada skema KPBU di Indonesia, menjadi tanggung jawab badan usaha yang diatur dalam PP
No.43 Tahun 2013. Penentuan project delivery pada proyek konstruksi jalan tol menjadi strategi badan usaha
mengendalikan kinerja proyek kosntruksi jalan tol yang dikelolanya. Dengan kompleksitas variabel dalam KPBU,
diperlukan pola variabel dengan project delivery agar ditemukan strategi yang efektif dalam mencapai kinerja
konstruksi yang baik. Tujuan dari penelitian ini adalah mengidentifikasi pola capaian kinerja konstruksi pada
variasi project delivery di skema KPBU jalan tol. Pendekatan analisis yang dilakukan adalah QCA (Qualitative
Comparative Analysis), dengan 14 studi kasus BUJT di 4 jaringan jalan tol di Indonesia. Dari hasil penelitian,
diidentifikasi bahwa variasi project delivery tidak berpengaruh secara kuat terhadap capaian kinerja proyek
konstruksi jalan tol. Kinerja konstruksi jalan tol lebih kuat dipengaruhi oleh variabel-variabel pengusahaan KPBU
jalan tol lainnya, yaitu skema pengusahaan, maturitas manajemen proyek, biaya konstruksi, panjang jalan, skema
finansial kontraktor, hubungan korporasi BUJT-korporasi, dan skema pengadaan tanah.

Kata-kata Kunci: Project delivery, kinerja, proyek konstruksi, jalan tol, qualitative comparative analysis
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1. Introduction

Toll roads are one of the infrastructures that drive
economic growth. The Indonesian Government, from
2014 until 2019, prioritized toll road infrastructure
development. The realization of toll road development
in Indonesia in the 2014-2018 period increased
significantly compared to the previous years and is
planned to continue until 2025 according to BPJT data
in Figure 1. The significant increase in toll road
development in Indonesia cannot be separated from the
role of business investment through the PPP (Public-
Private Partnership) scheme regulated in Law no. 38 of
2004. In managing toll roads, the government through
the Toll Road Regulatory Agency/BPJT encourages
investment in the toll road sector so that the
development of the toll road network can be realized
more quickly. However, in the implementation of the
PPP that has been done, there are 68 toll roads
recorded that are managed by 50 Toll Road Business
Entities/BUJT with diverse company backgrounds
(BPJT, 2019). Besides PT. Jasa Marga as the oldest
toll road operator in Indonesia, various SOE
companies from the construction sector, regionally-
owned enterprises, to non-construction companies
become the largest shareholders as shown by the toll
road management business profile data in the
construction phase in 2018 in Figure 2.

In the PPP scheme, various variables need to be
considered. Federal Highway Administration (FHWA)

Data on Toll Road Construction in Indonesia
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Figure1. Data on toll roads operating in Indonesia
(BPJT, 2007 and 2018)
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Figure2. Profile of toll road business in the construction
phase in 2018 (BPJT, 2018)
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(2010) identified characteristic factors of toll road
projects that are important to note in the PPP scheme,
namely the construction cost, project complexity,
strong public support, and source of income. The
construction phase needs special attention because it is
the biggest threat in the PPP scheme, because it can
raise the risk of additional investment costs in the form
of unexpected construction costs (Price water house
Coopers Advisory S.p.A., 2014). Meanwhile, the
World Bank (2000) identified the importance of
performance indicators in each phase, from the funding
performance indicator to the operating performance
indicator, in the toll road PPP scheme concession. In
practice, the performance of toll road construction
projects with the PPP scheme has several problems,
including project delays, construction accidents, and
the construction quality achievement that has not been
achieved properly ((Tirto, 2018) (Kontan, 2016) (Detik
Finance, 2019)). The construction phase in the PPP
scheme is the full responsibility of the business entity
regulated in the Government Regulation No. 43 of
2013 concerning toll roads. The determination of
project delivery in toll road construction projects has
become one of the strategies by business entities to
control the performance of toll road construction
projects that they manage. Koppinen & Lahdenperd
(2004) identified that project delivery affects the
construction performance. Of course, with the
complexity of variables in the PPP, a variable pattern
with project delivery is necessary in order to find the
most effective strategy in achieving good construction
performance for the construction progress now and in
the future. In this research, a case study was carried out
on 14 toll road PPP scheme projects that aimed at
obtaining a pattern of toll road concession variables in
relation to project delivery on construction
performance.

2. Literature Review
2.1 Concession and toll road project delivery

PPP (Public private Partnership) scheme is one of toll
road concession schemes. The PPP scheme encourages
infrastructure development with high costs and limited
budget of a country by using the toll road management
and funding scheme by involving private parties
(PricewaterhouseCoopers Advisory S.p.A., 2014). The
toll road PPP scheme is generally carried out by a
business entity. Business entities are in the prime
position in the toll road concession contract network
involving the government, investors, planners,
contractors, operators and road users, as shown in
Figure 3.

Toll road PPP scheme concessions in Indonesia are
regulated in Law no. 38 of 2004 concerning roads and
Government Regulation No. 30 of 2017 concerning
toll roads. The PPP scheme is divided into several sub-
schemes that are determined based on an analysis of
economic feasibility, financial feasibility, and the
purpose of developing an area, as shown in Figure 4.
Generally, there are 3 PPP sub-schemes, namely BOT,
S-BOT, and SOE assignments involving business
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entities that are determined based on economic and
financial feasibility.

In the practice in Indonesia, Toll Road Business Entities
(Badan Usaha Jalan Tol/BUJT) are dominated by a
subsidiary or having a corporate relationship with
construction contractor companies, which have no
experience in the toll road business. It is interesting to
further investigate the effect of the corporate relationship
between BUJT and the implementing contractor, bearing
in mind that the construction project is carried out by the
implementing contractor who has a position as a parent
entity, to see the effect of coordination of the corporate
relationship on construction performance.

Meanwhile, the project delivery of toll road projects in
Indonesia isn’t specially regulated, based on Government
Regulation no. 43 of 2013, the construction phase is
entirely the decision of the BUJT business company with
consideration of quality, efficiency and benefits, as well
as the function of the toll road. Koppinen & Lahdenperi
(2004) in their research found that project delivery of toll
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Figure 3. PPP scheme business entity contract network
(Engel, Fischer, & Galetovic, 2010)

road projects is very closely related to the performance
of construction projects, where the variation of
advanced (collaborative) project delivery provides
better construction project performance, so that this
study, in addition to reviewing the project delivery
system at the toll road project level, also reviewed the
toll road PPP scheme concession in relation to
construction project performance.

2.2 Construction project performance

As a finding from (World Bank, 2000) that performance
indicators are an important factor in the PPP scheme,
the performance in the construction phase is also
important in a toll road construction project.
Construction project performance measurements are
needed to reflect the needs and expectations of all
stakeholders, but the performance of stakeholders also
needs to be measured during the project phase to ensure
there are no conflicts, disputes, and blaming syndromes
during the project completion stage (A.S. Pillai, 2002).
Takim & Akintoye (2002) identified indicators that are
important to note in a construction project from the
results of the study of literature from some previous
researches, among them are customer satisfaction,
quality, productivity, profitability, financial, cost, time,
occupational  health and safety (OHS), and
environment.

To measure the performance of a construction project,
a measurement instrument that can measure
performance indicators of a construction project is
needed. Nassar (2009) developed an integrated system
of performance measurement in construction projects
consisting of indicators of cost, time, payment,
profitability, OHS, quality, project team satisfaction,
and customer satisfaction. The construction project
performance measurement system is measured
quantitatively. The quantitative measurement of the
performance of a construction project is measured in a
performance index with certain calculations. Schedule

‘ Flowchart for the Establishment of Toll Road Project Concession Schemes in Indonesia
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Figure 4. Flowchart for the establishment of toll road project concession schemes in Indonesia (BPJT, 2016)
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Performance Index (SPI) is used to measure project
cost efficiency using the earn value concept. Payment
Performance Index (BPI) is used to measure the
efficiency of billing to the owner which will determine
the cash flow owned by the contractor to work on the
project, assuming the contract's payment method is
lump sum. The OHS performance index (SFI) is used
to measure the occupational health and safety
performance with the time loss approach on the
project. The Team Satisfaction Index (TSI) is used to
measure the satisfaction of the project team,
determined by an assessment from project team
members involved in the areas of concern. Meanwhile,
the Client Satisfaction Index (CSI) is used to measure
the satisfaction of the client, determined by an
assessment by the client on the contractor team for
achievements in the areas of concern. From the
performance index, there are 5 performance rating
categories (A, B, C, D, and F), where the rating
indicator for each category is: A for "awesome
performance”, B for "exceeding the target", C for "in
the target" , D for "below target", and F for "poor
performance".

In this study, the performance of toll road construction
projects was measured by adopting the Nassar
assessment system (2009). From the preliminary
research, there were several performance indicators
that could not be measured due to limited data access,
so the performance indicators adopted in this study
were the performance of schedule, payment, OHS,
quality, client satisfaction, and project team
satisfaction. Meanwhile, in this study, there was an
Environmental Performance Index (EPI) which was
assessed based on BUIJT's environmental impact
mitigation indicators.

2.3 Project management maturity

Project management maturity is an indicator of the
extent to which a specific process is explicitly defined,
managed, measured, controlled and its effectiveness,
where the project management maturity shows the
potential growth of capabilities, indicates the wealth of
the organization process (project management), and
shows the consistency of the implementation of project
management in projects owned by an organization
(Paulk, et al., 1993). Meanwhile, on its relationship
with construction performance, PM Solution (2008)
identified that the more mature an organization in its
project management, the more likely it is to achieve its
project objectives successfully. This shows the
relationship of project management maturity which
also illustrates the maturity of a BUJT in managing its
toll road construction projects to the achieved
performance of construction projects.

There are many models for measuring project
management maturity. This study used the combined
adoption of the Solution Maturity model and IMSI
Project Management Assessment Model (Holmes &
Walsh, 2005), where the PM Solution model has been
widely used in general, and the IMSI model includes
indicators that can be generally understood by project
management practitioners. Maturity measurement was
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Figure 5. Project management maturity model
(Grant & Pennypacker, 2006)

done by reviewing 9 management areas with 5
maturity levels to get the total value of project
management maturity, as shown in Figure 5.

2.4 Characteristics of toll road projects

Federal Highway Administration (FHWA) (2010)
identified 5 characteristics of toll road projects that are
important to note related identified 5 characteristics of
toll road projects that need to be considered in relation
to the operation of toll road infrastructure with PPP
scheme, namely the project value, project complexity,
strong public support, sources of income, and the
environmental permit process. Meanwhile, Mahamid
(2013) stated several factors that affect the cost
deviation in the construction of sequential roads in
terms of the level of influence, namely the project size
(road length and width), the suitability of the soil and
rocks of the project, the project soil condition, and the
soil and rock constructability condition at the project
site.

One strong public support indicator in the PPP scheme
is the land acquisition process, which includes
handling land acquisition funding (Lindsay, 2012). The
toll road land acquisition scheme in Indonesia is
regulated in Law no. 2 of 2012, where the land
acquisition financing scheme is regulated in Finance
Minister Regulation No.21/PMK.06/2017. In Finance
Minister Regulation No.21/PMK.06/2017, There are 2
land acquisition schemes, namely the direct
compensation scheme by the government, and the
bailout scheme by BUJT. In the direct compensation
scheme, there are constraints on the limitations of the
government budget, while in the bailout scheme, there
is a problem where BUJT must bear the difference in
loan interest against the cost of fund from the
government reimbursement, ranging from 4.5-5.5%
(Nobel & Larasati, 2017).

In the construction phase, in addition to land
acquisition funding, another thing to consider is
contractor funding. Alfen, et al. (2009) conducted a
study on innovation in project funding as one of the
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characteristics of a toll road project specifically in
Indonesia, namely the Contractor’s Pre-Financing (CFP)
scheme. Contractor’s Pre-Financing (CFP) is a project
financing scheme that begins with an agreement between
a business entity and a bank to guarantee a money loan
so that with the agreement, the contractor can make a
loan directly to the bank. The main difference between
the Contractor’s Pre-Financing funding scheme and the
contractor funding scheme that is generally used or often
called the investment credit is that the business entity is
not directly involved in debt during the construction
phase.

3. Research Methodology

From the results of the literature study, various types of
variables that need to be considered in the construction
phase of the toll road PPP scheme were identified,
including the toll road PPP scheme concession variables
(concession scheme, project delivery, BUJT-contractor
corporate relations, land acquisition scheme), BUJT
Project Management Maturity, and characteristics of toll
road construction projects (project value, road length,
contractor financial scheme). Of the many variables that
need to be considered in relation to construction
performance, an analysis to identify patterns was needed.
Another obstacle in this research was the limited access
to data that could be provided by BUJT, considering the
many investment interests of the company that are
confidential. With the obstacles of data limitations and
the number of wvariables reviewed, a Qualitative
Comparative Analysis was used to obtain the patterns of
achievement of toll road construction project
performance.

3.1 Qualitative comparative analysis

Qualitative comparative analysis (QCA) was first put
forward by sociologist Charles Ragin in 1987.
Qualitative comparative analysis is an analysis technique
that combines quantitative and qualitative methods,
shown in Figure 6, which originally focused on a small
sample but its development has made it possible on a
broader context (Ragin, 2014). QCA enables the
identification of meaningful patterns even when very
detailed and comprehensive case information is not
available, or is often commercially sensitive and difficult
to obtain (Gross & Garvin, 2011), where the advantages
of this method are the basis used in this study,
considering the PPP scheme concession's data is a piece
of limited data information that is quite difficult to dig
deeper. The QCA method has 3 types of sub-methods
namely crisp set QCA (csQCA), fuzzy set QCA

Statistical
Analysis

Quantitative Method

o Large N population

~O0—0O—0~-

Characteristics: Quahta”ve Characteristics:
e variable oriented ComPar ative e case oriented
o Systematic analysis A nalysis  Contextual analysis

(fsQCA), and multi variable QCA (mvQCA). While the
mvQCA sub-method, in its analysis, allows multi-value
conditions which can accommodate different categories
in 1 variable represented by natural numbers (0,1,2,3,
etc.). In this study, the QCA sub-method used was the
mvQCA sub-method, where this sub-method was the
most suitable approach to the characteristics of the data
in this study, which consisted of many variables with
multiple variable variations.

3.1.1 Identification of outcome variables

From the results of the literature review, the
construction project performance aspects identified for
review of its achievements in this study consisted of 7
performance aspects, namely schedule, payment, OHS,
quality, project team, client satisfaction, environment,
and aspects of total performance which is an average of
the seven the performance aspects reviewed.

3.1.2 Identification of condition variables

From the results of the literature review and several
approaches in determining condition variables, §
condition variables that affect the achievement of the
PPP toll road construction project performance were
identified. The condition variables identified are project
delivery, concession scheme, toll road length, toll road
construction costs, BUJT-contractor corporate relation,
contractor financial scheme, land acquisition scheme,
and project management maturity (9 management areas
and total maturity).

3.1.3 Case study framework

QCA generally does not have a rigid limit on the
amount of data, but it is recommended that the amount
of data used in QCA analysis is in the intermediate
range, which is from 5-50 data (Ragin, 2003). In this
study, 14 BUJT case studies were identified that have
met the recommended amount of data in the QCA
analysis and have covered all toll road networks in
BUIT toll road concessions in Indonesia (Trans Jawa,
Trans Sumatra, Jabodetabek, and Non-Trans Jawa).

3.1.4 QCA table preparation

From the condition variables and the outcome
variables, a QCA analysis model was prepared. The
QCA model analyzes outcome variables and condition
variables in the form of a numerical model. In this
study, the numerical model of condition variables and
outcome variables were prepared and shown in Table 1

Case Study

Qualitative Method

« small to medium n population

Figure 6. Qualitative comparative analysis (QCA) method spectrum
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dan Figure 7. Meanwhile, the QCA model in the form
of a numeric configuration table, which in this study is
presented in Table 2, is the result of a survey of 14
BUIJT case studies on 14 toll road sections under the
PPP scheme. In numerical modeling of construction
project performance outcome variables, the modeling
is based on existing rating category indicators (Nassar,
2009), where the rating categories A, B, and C that
have "awesome performance" to "in the target”
indicators are modeled as good performance outcome
variables. While the D, and F rating categories that
have "below target" and "poor performance" indicators
are modeled as poor performance outcome variables.

4. Analysis Results and Interpretations

The analysis was done using the help of the Tosmana
V1.6 software. Following are the results of QCA
analysis on 7 performance aspects and total
performance of construction projects.

4.1 Schedule performance index (SPI) results

The result of QCA analysis on the schedule
performance is shown in Table 3. Schedule
performance will be achieved either with the strongest
pattern in a combination of BOT scheme condition
with a construction cost of Rp 3.5 — 7 trillion, or a
combination of 0 - 50km long toll road condition and
BUIJT project management maturity at level 4, or a
combination of the construction cost of Rp3.5 — 7
trillion and the investment credit contractor's financial
scheme, or a combination of the construction cost of
RpO - 3.5 trillion and the BUJT project management

Table 1. Numerical models of condition variables and
outcome variables

Condition/

Outcome Variable Name Category Value
Project delivery PD Design-Bid-Build 0
scheme Design&Build 1

BOT 0
Concession
scheme USAHA S-BOT 1
SOE Assignment 2
0-25 km 0
Toll road length LENGTH 25-50 km 1
>50 km 2
0 - 3.5 trillion 0
Construction costs COST 3.5 - 7 trillion 1
> 7 trillion 2
BUJT-Cc_)ntractor No corporate relation 0
corporation CORP There is a corporate 1
relation relation
Investment credit 0
Financial scheme FINANCIAL Contractor pre- 1
financing
L Direct repayment by 0
égﬁg n?ecqwsmon LAND the government
BUJT bailouts 1
f Level 1 Maturit 1
Project MPM and INT, Y
management SCOPE. TIME Level 2 Maturity 2
(general)and 9 ~ASTOITY,  Level 3 Maturity 3
Project SDM. COM )
management RISK. PROC Level 4 Maturity 4
areas ' Level 5 Maturity 5
Construction SPI, BPI, SFI, c 0
Project QPI, TSI, CSI, Good performance
Performance EPI, TOTAL 1

(A,B,C criteria)
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maturity at level 4. The analysis showed that there was
no difference in the D-B-B or D&B project delivery.
The variables that affected the schedule performance
index (SPI) were the concession scheme, toll road
length, construction costs, contractor's financial
scheme, and BUJT project management's level of
maturity.

4.2 Payment performance (BPI) results

The result of QCA analysis on the payment
performance is shown in Table 2. As for in general
(for all project deliveries), payment performance will
be achieved either under the condition of the SOE
assignment and BOT concession scheme, or BUJT
project management maturity at level 3, or the
condition of the construction cost of Rp0 - 3.5 trillion
and BUJT bailout land acquisition scheme. In the
Design-Bid-Build project delivery, the payment
performance (BPI) will be achieved well on the BUIT
bailout land acquisition scheme. This is consistent with
the results of the literature study, where the advantages
of the BUJT bailout land acquisition scheme aim to
accelerate the progress of the project so that it can be
carried out properly. Meanwhile, in the Design&Build
project delivery, the payment performance (BPI) will
be well achieved in the investment credit contractor's
financial scheme. This is consistent with the results of
the literature study in which the investment credit
financial scheme does not burden the contractor in
terms of funding so that it can focus more on the
project progress and the project progress payment can
be properly implemented.

4.3 OHS performance (SFI) results

The result of QCA analysis on the OHS performance is
shown in Table 4. Generally, in the Design-Bid-Build
and Design&Build project delivery, OHS performance
(SFI) will be achieved well under the condition of the
BOT concession scheme and the construction cost of
Rp 0 - 3.5 trillion, or on the condition of the
construction cost of Rp 3.5 — 7 trillion, or the condition
of the construction cost of Rp 0 -3.5 trillion and
financial investment credit scheme, or the condition of
construction cost higher than Rp7 trillion with project
management maturity at level 3. Specifically, in the
Design-Bid-Build project delivery, OHS performance
(SFI) will be achieved well under the condition of the
construction cost higher than Rp 7 trillion. The large
number of performance patterns related to construction
cost is consistent with the findings of previous studies
that one of the main factors determining the application
of OHS in Indonesia is the cost factor (Ong,
Suryadharma, & Andi, 2018).

4.4 Quality performance index (QPI) results

The result of QCA analysis on the quality performance
is shown in Table 6. K quality performance index
(QPI) will be achieved well under the condition of the
SOE assignment and BOT concession scheme, or the
toll road length of 0 - 50 km, or the BUJT project
management maturity at level 4. The findings of
investment scheme factors determine the quality
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performance related to previous research, which found a
strong relationship between construction quality and
investment costs in the PPP scheme (Price water house
Coopers Advisory S.p.A., 2014).

4.5 Team satisfaction index (TSI) results

The result of QCA analysis on the team project
performance is shown in Table 7. Generally, in the
Design-Bid-Build and Design&Build project delivery,
the project team satisfaction index (TSI) will be achieved
well in the strongest pattern with the condition of the
construction cost of Rp3.5 - 7 trillion, or the condition of
the toll road length of 0 - 50 km with BUJT project
management maturity at level 3. In the Design-Bid-Build
project delivery, the project team satisfaction index (TSI)

Table 2. QCA configuration table

will be well achieved in the condition of toll road
length > 50 km. While in the Design&Build project
delivery, the project team satisfaction index (TSI) will
be achieved well under the condition of the
construction cost of Rp 0 - 3.5 trillion with the BUJT
bailout land acquisition scheme or a combination
condition of the construction cost of Rp 0 - 3.5 trillion
and the existence of a corporate relationship between
BUJT and contractor. The pattern of construction
performance variables related to construction costs that
have high strength (coverage) is related to previous
research where there are findings that the provision of
incentives in construction projects can improve the
performance of the project team, in this case, contractor
productivity (Sarli & Adianto, 2017).

ID PD WORK LENGTH COST CORP FINANCIAL LAND MPM SPI BPI SFI QPI TSI CSI EPI TOTAL
BUJT 1 1 0 0 0 0 0 4 1 1 1 1 0 0 1 1
BUJT 2 0 0 1 0 1 1 3 0 1 0 1 0 0 1 0
BUJT 3 1 2 0 0 1 0 4 1 1 1 1 1 1 1 1
BUJT 4 1 1 2 1 1 1 4 0 0 1 1 1 1 1 1
BUJT 5 1 2 2 2 1 0 4 0 1 0 1 0 1 0 0
BUJT 6 1 1 0 0 1 0 3 0 1 1 0 1 1 0 1
BUJT 7 0 0 2 1 1 0 3 1 1 1 1 1 1 0 1
BUJT 8 0 0 1 0 1 1 3 0 1 1 1 1 1 1 1
BUJT 9 0 0 1 2 1 0 3 0 1 1 1 0 0 1 1
BUJT 10 0 1 1 0 1 0 4 1 0 1 1 0 0 1 0
BUJT 11 0 0 2 2 1 1 3 0 1 1 1 1 1 1 1
BUJT 12 0 0 1 1 1 0 4 1 1 1 1 1 1 1 1
BUJT 13 0 0 1 2 1 0 3 0 1 1 1 1 1 1 1
BUJT 14 1 0 1 1 1 0 3 1 1 1 1 1 1 1 1
Variable
A _ %
i3 Condition Outcome
A
r & N
ID |PD| work length i| cost | corp | financial land  NIMP|SP1|BPI{SFI| QP1| TS| CSI|EPI| TOTAL
BUIT1 |1 0 0 0 0 0 0 4 1|1 |(1]1])0]0]1 1
BUIT2 [0 0 1 0 1 1 | 3 gjlLjo]j1|jojol1l 0
BUIT3 | 1 2 0 0 1 0 1 4 1)1 L1 11 1 1
BUITU4|IT 0 T s i = Vel i s e sl i s skaRen
il — — - — — — — — — — — S — — o— — — — w— wha— — —

—
Numeric Configuration

Figure 7. QCA configuration table model

Table 3. Schedule performance index (SPI) QCA analysis results

Parameter Analysis Results
g(::)Aression LENGTH{0,1}* MPM{4} + WORK {0} * COST {1} + COST{1}* FINANCIAL{0} + COST{0}* MPM{4} + COST{1}* MPM{3} +
Interpretation Length of 0-50km and BOT concession scheme gﬁ:;;;ﬁ&gﬁ;t;;.snd Cost of Rp.0-3.5T; and Cost of Rp.3.5-7 T; and
maturity at level 4 and cost of Rp. 3.5-7 T investment credit scheme maturity at level 4 maturity at level 3
(BUJT1+ BUJT3 + (BUJT 7+BUJT 12+BUJT (BUJT7 + BUJT12 + (BUJT1 + BUJT3 +
Case Study gy 710 + BUJT12) 14) BUJT14) BUJT10) (BUJT7 + BUJT 14)
Coverage 4/14=28.57% 3/14=21.43% 3/14=21.43% 3/14=21.43% 2/14=14.29%
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Table 4. OHS Performance (SFI) QCA analysis results

Construction Performance Analysis...

Parameter Analysis Results
g)?pAre ssion PD{0} * COST{2} COST{1} + COST{0} *FINANCIAL{0} +  COST{2} * MPM{3} + WORK{0} * COST{2} +

D-B-B Project delivery

Interpretation and cost> Rp. 7 T

cost of Rp.3.5-7 T

Cost of Rp.0-3.5 T and
financial contractor's
investment credit scheme

BOT concession
scheme and cost of
Rp.0-3.5T

Cost>Rp.7 T and
maturity at level 3

Case Stud (BUJT 9,BUJT 13+BUJT  (BUJT 4+BUJT 7+ (BUJT 1+ BUJT 3+ BUJT (BUJT 9, BUJT 13+ (BUJT 9, BUJT
Y 11) BUJT 12+BUJT 14) 6+ BUJT 10) BUJT 11) 13+BUJT 11)
Coverage 3/14=21.43% 4/14=28.57% 4/14=28.57% 3/14=21.43% 3/14=21.43%
Table 5. Quality performance index (QPI) QCA analysis results
Parameter Analysis Results
QCA Expression WORK {0,2} + LENGTH{1,2} + MPM{4}
. BOT concession scheme and  SOE
Interpretation Assignment Toll road length of >25km MPM at level 4
(BUJT 1+BUJT 2,BUJT 8 + BUJT 3+ (BUJT 2,BUJT 8+BUJT 4+BUJT 5+BUJT
Case Study BUJT 5+BUJT7+ BUJT 9,BUJT 7+BUJT 9, BUJT 13+BUJT 10+BUJT S BUIT TosBUT 12y BT
13+BUJT11+ BUJT 12+BUJT 14) 11+BUJT 12+BUJT 14)
Coverage 11/14= 92.86% 11/14= 92.86% 6/14= 42.86%

Table 6. Payment performance index (BPl) QCA analysis results

Parameter Analysis Results
QCA PD{1} * PD{0} * FINANCIAL{O}* COST {0} *
Expression  FINANCIAL{O} +  LAND {1}+ LAND{1} + MPM {3} + LENGTH{O}+  AND (1} + WORK{0,2}
. . Financial :
DP écgeacr:c? tfeig\;?‘rc)'i al  Projectdelivery  contractor's g:sqsé;“g'gg 57 BOT concession
Interoretation  contractor's D-B-B and bailout investment credit  Maturity at Toll road length and bailozt Iaﬁd scheme and
P investment credit land acquisition ~ scheme and bailout level 3 of 0 - 25 km acquisition BUMN
scheme land acquisition Assignment
scheme scheme scheme
(BUJT 1+BUJT
@UT2pusr  BUIT3BUIT - BET 2BUT 2,BUJT 8+BUJT
(BUJT 1+BUJT 8+BUJTY7+BUJT 5+BUJT 6+BUJT BUJT 7+BUJT  (BUJT 1+BUJT (BUJT 2,BUJT 3+BUJT 5+BUJT
Case Study  3+BUJT 5+BUJT 7+BUJT 9,BUJT 8+BUJT 3+BUJT  7+BUJT 9,BUJT
6+BUJT 14 9,BUJT 13+BUJT 9,BUJT 13+  3+BUJT 6)
) 11+BUJT 12) 13+BUJT 12+ BUIT 11 4 6) 13+BUJT
BUJT 14) BUJT 14) 11+BUJT
12+BUJT 14)
Coverage 5/14=35.71% 7/14=50% 8/14=57.14% 8/14=57.14%  3/14=21.43% 4/14=28.57% 11/14=78.57%

Table 7. Team satisfaction index (TSI) QCA analysis results

Parameter Analysis Results
QCA COST{1} + LENGTH{0,2} * WORK {0,1} * LENGTH{2} * COST{0}* LAND{1}* PD{1}COST{0}* LENGTH{0}*
Expression MPM{3} + LENGTH {2} +  PD{0}+ PD{1} + CORP{1} + CORP{1}
| Cost of RP.0-3.5T; Cost Rp. 0-3.5T; Length of 0-25
Costof Length of 050 SOT aNd SBOT | ongn o 550 and BUJT bailout  and BUJT- km and BUJT-
Interpretation Rp.3.5-7 T km; and maturity scheme and km; and D-B-B  land acquisition Contractor Contractor
p-3. at level 3 length >50km Project delivery scheme; and D&B  corporate corporate
9 project delivery relationship relationship
(BUJT 4+BUJT
Case Study  7+BUJT ﬁ%&.‘?ﬁgj” gUJT 3+BUJT ?1U)JT T*BUJT  (BUT 3+BUJT6)  (BUJT 3+BUJT 6) EBUUJJTTS*
12+BUJT 14)
Coverage 4/14=28.57% 3/14=21.43% 2/14=14.29% 2/14=14.29% 2/14=14.29% 2/14=14.29% 2/14=14.29%

4.6 Client satisfaction index (CSI) results

The result of QCA analysis on the client satisfaction is
shown in Table 8. Generally, in the Design-Bid-Build
and Design&Build project delivery, client satisfaction
index (CSI) will be achieved well under the condition
of the toll road length > 50km, or the condition of the
construction cost of Rp 3.5 - 7 trillion, or the condition

of the BUJT bailout land acquisition scheme with
project management maturity at level 4. Specifically,
in the Design&Build project delivery, the client
satisfaction index (CSI) can be achieved well on the
BUJT bailout land acquisition scheme, or on a
condition where there is a corporate relationship
between BUJT and the contractor. The existence of a
Design&Build project delivery variable pattern shows
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Table 8. Client satisfaction index (CSI) QCA analysis results

Parameter

Analysis Results

QCA Expression  LENGTH{2}+ COST{1} +

Toll road length of

Interpretation CostRp.3.5-7T

>50km

(BUJT 4+BUJT 5+ (BUJT 4+BUJT 7+
Case Study BUJT 7+BUJT 11) BUJT 12+BUJT 14)
Coverage 4/14= 28.57% 4/14= 28.57%

LAND{1} * MPM{4} +

BUJT bailout land
acquisition scheme
and maturity at level 4

(BUJT 3+BUJT 4+
BUJT 5+BUJT 12)

4/14=28.57%

CORP{1}* PD{1}+

BUJT-Contractor
corporate relationship
and D&B project delivery

(BUJT 3+BUJT 4+BUJT
5+BUJT 6+BUJT 14)

5/14=35.71%

LAND{1}* PD{1}

BUJT bailout land
acquisition scheme and
D&B project delivery

(BUJT 3+BUJT 4+BUJT
5+BUJT 6+BUJT 14)

5/14=35.71%

Table 9. Environmental performance index (EPI) QCA analysis results

Parameter Analysis Results
(El)f;)‘r\e wsion  LENGTH{1} + COST{0,1MPM{4}+  WORK{O} COST{0,2}+  PD {0} * COST {0,2}+ PD{1} * COST{1}
Construction cost of BOT concession scheme; ) D-B-B Project delivery
Interpretation g&l(l n':]?ad length of 25- Rp.0-7 T and maturity  and construction cost of (Tlc;r;]sdtrlg(_:g?g c:);’;c;{ 55“8; and Construction cost
' at level 4 Rp. 0-7T proj Y of0-35T

(BUJT 2, BUJT 8+BUJT  (BUJT 1+BUJT (BUJT 1+BUJT 2,BUJT (BUJT 2,BUJT 8+BUJT

Case Study  9,BUJT 13+BUJT 3+BUJT 4+BUJT 8+BUJT 9,BUJT 13+ 9,BUJT 13+BUJT 10+ (BUJT 4+BUJT 14)
10+BUJT12+BUJT 14) 10+BUJT 12) BUJT 11) BUJT 11)

Coverage 6/14=42.86% 5/14=35.71% 6/14= 42.86% 6/14= 42.86% 2/14=14.29%

Table 10. Total project performance QCA analysis results

Parameter

Analysis Results

QCA Expression  COST{1}+ WORK{0}* FINANCIAL{O}+

Cost of Rp.0-3.5T; and

Interpretation Costof 3.5-7T financial contractor's
investment credit scheme
BUJT 1+BUJT 7+BUJT
BUJT 4+BUJT 7+ ¢
Case Study ( 9,BUJT 13+BUJT 12+
BUJT 12+BUJT 14) BUJT 14)
Coverage 4/14= 28.57% 6/14= 42.86%

COST{2} * MPM{3} +

Cost of Rp.>7 T; and

maturity at level 3

(BUJT 9,BUJT 13+
BUJT 11)

PD{0} * COST{2}+

D&B Project delivery;

and cost of Rp.>7T

(BUJT 9,BUJT 13+
BUJT 11)

PD{1}*COST{0}

D&B Project delivery;
and cost of Rp.0-3.5T

(BUJT 1+BUJT 3+
BUJT 6)

3/14=21.43%

3/14=21.43% 3/14= 21.43%

a finding linear with the previous study where the
Design&Build project delivery has more advantages in
client satisfaction compared to design-bid-build on the
road construction in reducing the duration of the project,
capital costs, and establishing a better relationship
between the parties involved (Koppinen & Lahdenperi,
2004).

4.7 Environmental performance index (EPI) results

The result of QCA analysis on the environmental
performance is shown in Table 9. Generally, in the
Design-Bid-Build and Design&Build project delivery,
the environmental performance index (EPI) will be
achieved well under the condition of the toll road length
of 25 - 50 km or condition of the construction cost of
Rp0 - 7 trillion with a combination of BUJT project
management maturity at level 4, or the condition of BOT
concession scheme with a combination of the
construction costs of Rp 0 - 3.5 trillion and > Rp 7
trillion. In the Design-Bid-Build project delivery, the
environmental performance index (EPI) will be achieved
well under the condition of the construction cost of Rp 0
- 3.5 trillion and > Rp7 trillion. While in the
Design&Build project delivery, the environmental
performance index (EPI) will be achieved well under the
condition of the construction cost of Rp 3.5 - 7 trillion.

The pattern of construction costs as a variable that
influences environmental performance is in line with
previous research findings where one of the main
obstacles in environmental management is the high cost
(Chandra & Christian, 2002).

4.8 Total project performance results

The result of QCA analysis on the total project is
shown in Table 10. Generally, in the Design-Bid-Build
and Design&Build project delivery, the total project
performance will be achieved either under the condition
of the construction cost of Rp 3.5 - 7 trillion, or the
condition of the BOT concession scheme with the
condition of investment credit financial scheme, or the
condition of the construction cost of Rp 7 trillion with
BUIJT project management maturity at level 3. In the
Design-Bid-Build project delivery, the total project
performance will be achieved well under the condition
of construction cost > Rp 7 trillion. While in the
Design&Build project delivery, the total project
performance will be achieved well in the condition of
the construction cost of Rp 0 - 3.5 trillion. From the
pattern of the strongest variables, the BOT Scheme
strongly influences project performance in accordance
with the study of literature wherein economic
feasibility, BOT provides adequate investment certainty
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to BUJT (BPJT, 2016). The investment -credit
contractor's financial scheme strongly influences
project performance in accordance with the literature
study in which the investment credit scheme provides
concessions to the contractor, where the contractor is
not financially charged, whereas, in the contractor pre-
financing scheme, the contractor is also burdened with
financial burdens during the toll road construction
(Alfen, Ogunlana, Kalidindi, & Wang, 2009).

5. Discussion

Table 11 shows the summary of the strongest
performance patterns in each performance aspect
determined by the highest coverage value. From those
achievement patterns, it appears that variations in
project delivery do not have a strong influence on the
construction project performance achievement in the
aspects reviewed and the total project performance. In
the aspects reviewed, the quality performance index
(QPI) and payment performance index (BPI) have the
strongest variable patterns in this study. The strongest
variable patterns show that the BOT concession

Construction Performance Analysis...

scheme and the SOE assignment concession scheme
have a strong and relatively consistent role in the
interaction of various variables to achieve quality and
payment performance on the toll road PPP scheme
project.

In Table 12, characteristic patterns of construction
project performance achievements in each variation of
project delivery are shown. From those characteristic
patterns, Design&Build project delivery has an
influence on more performance aspects, which is on 5
performance aspects with 7 characteristic patterns,
more than the design-bid-build project delivery which
has characteristic patterns on 5 performance aspects
with 5 characteristic patterns. This shows the same
indication as the study by Koppinen & Lahdenperi
(2004) which shows that Design&Build project
delivery gives a better influence on the construction
project performance achievement compared to the
conventional project delivery (design-bid-build).

From BUIJT and the contractor's corporate relationship
on the construction project performance achievement

Table 11. Performance achievement patterns of construction projects (strongest) in toll road PPP variables variations

Performance Achievement Patterns Coverage
Schedule (SPI) Toll road length of 0-50km and project management maturity at level 4 28.57%
Payment (BPI) BOT concession scheme; or SOE Assignment scheme 78.57%

Construction cost of Rp.3.5-7 trillion; or construction cost of Rp.0-3.5 trillion and financial contractor's

OHS (SF) investment credit scheme 28.57%
Quality (QPI) BOT concession scheme; or SOE assignment scheme; or toll road length of >25km 92.86%
Project Team (TSlI) Construction cost of Rp.3.5-7 trillion 28.57%
) . . design&build project delivery and BUJT-contractor corporate relationship; or design&build project o
Client Satisfaction (CSI) delivery and BUJT bailout land acquisition scheme 35.71%

. Toll road length of 25-50km; or BOT concession scheme and construction cost of Rp.0-3.5 trillion; or o
Environment (EPI) design-bid-build project delivery and construction cost of Rp0-3.5 trillion, >Rp.7 trillion 42.86%
Total Project Performance  BOT concession scheme and financial contractor's investment credit scheme 42.86%

Table 12. Characteristic performance achievement patterns of project delivery variations

Performance

Design-Bid-Build

Design&Build

Schedule (SPI) -

Payment (BPI) acquisition scheme

OHS (SF1) >Rp.7 Trillion

Quality (QPI) -

Project Team (TSI)

Client Satisfaction (CSI) -
Environment (EP1) Rp.0-3.5 Trillion or >Rp.7 Trillion

Total Project Performance >Rp.7 Trillion

D-B-B Project delivery and BUJT bailout land

D-B-B Project delivery and construction cost of

D-B-B Project delivery and construction cost of

D&B Project delivery and financial contractor's
investment credit scheme

D-B-B Project delivery and construction cost of

D&B Project delivery and BUJT bailout land
acquisition scheme

D-B-B Project delivery and road length of >50km

D&B Project delivery and BUJT-contractor
corporate relationship

D&B Project delivery and BUJT bailout land
acquisition scheme

D&B Project delivery and BUJT-contractor
corporate relationship

D&B Project delivery and construction cost of
Rp.3.5-7 Trillion

D&B Project delivery and construction cost of
Rp.0-3.5 Trillion
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patterns in all aspects reviewed, it was identified that the
existence of a corporate relationship between BUJT and
the contractor provides better construction project
performance outcomes compared to the absence of a
construction performance relationship. Meanwhile, in the
land acquisition scheme, the performance pattern of
overall good performance aspects is the BUJT bailout
scheme. Although the results of the literature study of the
BUIJT bailout scheme provide additional financial burden
to BUJT, one of the initial objectives of the BUIT
bailout scheme is to accelerate land acquisition which
has a better impact on project performance, so that the
interest expense of the bailout fund can be considered as
an additional investment since the planning stage by
BUJT.

From the performance achievements in all aspects, it can
also be observed that the contractor’s financial scheme
with a good overall performance pattern is the
investment credit scheme. In accordance with the results
of the literature study, the investment credit scheme
reduces the financial burden to the contractor, so that
after reviewing performance aspects (schedule, payment,
OHS, total project performance), it provides good
performance achievement patterns.

6. Conclusions

e From the results of the analysis of variations in
project delivery with a combination of variable
conditions for toll road PPP and the level of maturity
of the BUJT project management, it is identified that
project delivery variations do not have a strong effect
on the performance of toll road construction projects
as indicated by the weak influence of the
achievement characteristic patterns in each variation
of project delivery.

e Construction project performance is more influenced
by toll road PPP concession variables (concession
scheme, project management maturity, construction
cost, road length, contractor financial scheme, BUJT-
contractor corporate relationship, and land acquisition
scheme).
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