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Abstract. The Indonesian Government has limited funds to provide
infrastructure facilities for its population of 261 million people, which
requires an investment of US$ 6.445 trillion. Only 37% of this can be
covered by government funds, necessitating the use of private funds for the
remaining 63%. Public-Private Partnership (PPP) offer a solution for
infrastructure  development in Indonesia, where the government
collaborates with the private sector to provide public infrastructure.
However, PPP implementation faces challenges, such as changes in bank
financial policies that affect financing schemes. The purpose of this study
is to analyze the feasibility and variable risks of project funding through
sensitivity analysis. A single case study approach was used to gather data.
The results indicate that the Serang-Panimbang toll road project is feasible.
Additionally, three parameters are identified as high risk: investment cost,
income, and interest rate. The findings of this study are beneficial for the
government and construction service actors involved in PPP projects. They
also serve as a valuable literature review for academics studying PPPs.

1 Introduction

Implementing public-private partnerships (PPP) is becoming very popular for infrastructure
development in Southeast Asia. The need to provide adequate infrastructure for the
community supported by sufficient funds has become the primary concern of several
countries, particularly Indonesia, Malaysia, the Philippines, Thailand, and Vietnam [1].

PPP is an agreement between two or more parties that allows them to work together to
achieve common goals. Each party plays a role based on responsibility and power,
investment in resources, the level of potential risk, and mutual benefit. PPP is a system that
involves an intermediate contract between public sector authorities and private parties,
where the private party is responsible for providing and running shared services or projects
and collecting revenue [2], [3], [4]

Indonesia, with a population of 281 million people in 2024, needs US$ 6,445 trillion to
invest in infrastructure development. Funding from the Indonesia government can only
fund 37% of the total investment needs [[5]. Based on the 2020-2024 National Mid-Term
Development Plan, the government's main target is to achieve an average GDP growth of

* Corresponding author: yunita.dian@mercubuana.co.id

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).



BIO Web of Conferences 159, 02009 (2025) https://doi.org/10.1051/bioconf/202515902009
SAFE 2024

6% and allocate IDR 6,445 trillion or around 6.2% of GDP for infrastructure spending.
However, there are obstacles, namely, funding from the government can only fund IDR
2,385 trillion,or about 37% of the total investment needs. The existence of a funding gap
forces the government to use innovative financing schemes by encouraging private
participation in infrastructure provision through PPP scheme [6]

The massive need for infrastructure investment in Indonesia needs help from the private
sector to be active in public infrastructure projects. The need for basic infrastructure is a
crucial priority for Indonesia to foster economic growth and living standards, reduce
unemployment, and alleviate poverty. PPP is a bridge for the private sector to be involved
in public infrastructure. PPP are generally characterized by private sector entities raising
funds to build assets required by the Government and providing facilities or services as an
imbalance of contractual revenue streams from the Government or users [7], [8], [9]Based
on Government Regulation Number 15 of 2005 Article 23 concerning Toll Roads, the
funding scheme is based on economic and financial feasibility. Determining the feasibility
of toll road construction is selected from the value of the Benefit Cost Ratio (BCR), Net
Present Value (NPV), Payback Period, and Internal Rate of Return (IRR).

PPP was governed under PP 38/2015, which started in 2005. The rule repeals
Presidential Law No. 67 of 2005, which dealt with collaboration between public and private
sector organizations in infrastructure provision (PR38/2015). This plan is an alternative
funding solution to the constrained infrastructure budget issue. This plan enables private
businesses to participate in government initiatives for infrastructure development, long-
term operation, and maintenance. According to PP 38/2015, PPPs must adhere to six
principles: be backed by legislation; govern social and economic benefits; be competitive
(in procurement); control risk; and be effective and efficient [10]

Stakeholders' connectivity in PPP reveals that each party has its respective roles. The
project sponsor is a consortium with expertise and capability in infrastructure projects. The
sponsor places project funding in the form of equity. A business entity is a company
specifically established as a Special Purpose Vehicle (SPV) by a sponsoring company to
carry out a project from the construction and operation stages to the concession stage. This
SPV will bind contracts with other parties according to their respective roles. Financial
institutions are parties that provide financing to PPP projects through loans. Contractors
conduct the construction, operation, and maintenance. The construction contract is one of
the guarantees to ensure the success of the project [11], [12].

The object of the study is one of the PPP projects, the Serang - Panimbang Toll Road.
The construction of the Serang - Panimbang Toll Road is to encourage the economy of the
Tanjung Lesung SEZ. This strategic project is a program of 10 tourist destinations and
requires toll road infrastructure to support tourism objects. Funding for this project uses the
PPP system with the composition of funding Sections 1 - 2 being the portion of Toll Road
Business Entities (BUJT) and Section 3 being the Government's portion. Some conditions
have caused work delays, resulting in changes to project financing sources and financing
calculations, which impact work delays. The support of the executive ranks on the project is
one of the determining factors for the success of the project [13]

The use of the PPP scheme for toll road projects in Indonesia is the largest compared to
other infrastructure projects. In its report, Asian Development Bank (ADB) stated that one
of the PPP problems in Indonesia's toll road projects is the delay in land acquisition. The
absence of a standard risk-sharing matrix and concession agreement has caused several
projects to experience cost overruns and revenue shortfalls. A declining demand due to
delays in developing other supporting infrastructure (road connectivity) has reduced private
interest in investing in infrastructure. The government supervision at the project Operation
and Maintenance (O&M) stage is less intense [14].
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The National Development Planning Agency (Bappenas), the Minister of Finance, the
Coordinating Ministry for Economic Affairs, and the Committee for the Acceleration of
Priority Infrastructure Provision (KPPIP) are among Indonesia's organizations that
coordinate the PPP system. An Indonesian firm called Project Firm (PC) manages PPP
projects, which can originate from either a state- or region-owned company or a private
commercial entity working together. A Cooperation Agreement with the Government and
approval to manage the project are granted to the corporation. Project sponsors can be local
and international investors that are typically shareholders of the project firm and are in
charge of the project's development through equity participation [15]

An investor, a foreign or domestic commercial bank (FDCB), will supply debt financing
to the project company. In another form, the State Infrastructure Fund, officially known as
the Indonesia Infrastructure Fund (IIF), newly created in 2010, will support equity and
long-term debt availability. The Indonesian Infrastructure Guarantee Fund (PII), as the
guarantor of Indonesia's infrastructure funds, can provide guarantees to one of the Project
Sponsors and the FDCB. Multilateral Development Banks (MDBs), including the World
Bank, Asian Development Bank (ADB), and affiliates such as the Association of
Multilateral Investment Guaranteers (MIGA), will serve FDCBs with partial risk guarantees
and provide loans to IIF [16]

Numerous PPP plans that used standard planning techniques need to catch up, leading
to project abandonment or settlement. Finding the appropriate planning strategy inside the
PPP program is crucial. Stakeholders must attain a level of interpersonal or mutual
understanding to accomplish the shared aim of effective growth through PPP [17]

Using a financial model is crucial for accurate modeling that meets the needs of both
clients (in the public sector) and suppliers (in the private sector). The two types of financial
modeling are top-down and bottom-up approaches. Economic estimates, funding sources,
usage of cash, operations and maintenance, project revenues, loan repayments, and other
calculations are crucial components of a financial model that are beneficial for analysis.
Financial reports provide for the visualization of economic viability. The cash flow
statement, balance sheet, and income statement are these [18], [19]. Financial modelling is
a way to support financial decisions. This method's results vary according to different
inputs [20]

Furthermore, essential ratios such as debt service coverage ratio (DSCR), loan life cover
ratio (LLCR),Net Present Value (NPV), interest rate of return (IRR), and return on
investment. Equity (ROE). In addition, the three types of financial model outputs, income,
net income, and IRR, will be sufficient to find the most suitable strategy for setting unit
prices and adjusting them periodically [21], [22]

The use of NPV in the calculation of financial feasibility is because NPV has the
advantage that it takes into account the time value of money, cash flow, and the risk of cash
flow in the future so that the investment value in the future is obtained [23]

There are three approaches to determining the feasibility of investing in the project in
this writing: NPV, IRR, BCR, and Payback Period. Based on, there is a multi-step process
to carry out financial feasibility analysis: Calculating the company’s Weighted Average
Cost of Capital (WACC), generating statistical data on projected incremental additional
sales and costs attributable to the project based on probabilistic assumptions, creating a
cashflow proforma over a 3 to 5-year time frame, using these incremental additional sales
and costs for each year, computing the NPV of this cashflow, using the WACC as the
discount factor [24]

WACC is defined as the average of a firm’s equity and after-tax cost of capital,
weighted by the fraction of the firm’s enterprise value that corresponds to the equity and
debt, respectively. WACC represents the expected average future cost of capital over the
long term [25], [26].
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Infrastructure projects implemented through public-private partnership (PPP) systems
sometimes face challenges in managing substantial resources. Due to the extended duration
of these projects, it is anticipated that a diverse array of hazards will be encountered during
their execution. Consequently, in order to enhance productivity in terms of cost, time, and
quality objectives, it is crucial to precisely identify and evaluate risks associated with these
initiatives [27], [28], [29], [30], [31], [32], [33].

Identification and appropriate mitigation of risks are critical to project success. There
are several financial risks on PPP highways: Debt repayment (discount rate, traffic revenue
(traffic growth), economic (inflation rate), cost overrun (operation and maintenance costs),
cost overrun (project cost) [34]

In this study, a risk analysis of the project's financial feasibility calculation will be done
using the sensitivity analytic method. The sensitivity analytical method helps know which
risks have the most significant impact on the project's sustainability. Sensitivity analysis
helps to identify the most critical risks in railway projects to deliver information to project
managers [35].

2 MATERIAL AND METHOD

The case study method is chosen based on the how and why research questions. However,
the 'what' research question in the present research emphasizes the need for an exploratory
study to investigate further the current situation of cash waqf implementation in Indonesia,
especially infrastructure projects. Therefore, in this research, an exploratory case study
approach is implemented. An exploratory case study is employed to investigate scenarios
where the intervention under evaluation lacks distinct, singular results [36]

Scholars in the construction management domain have embraced the case study
approach to offer resolutions to issues pertaining to construction. Academics in the field of
construction management have embraced the case study approach to offer resolutions to
issues associated with construction. This study investigated a case study to determine the
primary hazards in building projects. Case studies have also been used to examine PPP in
transitional regions and markets. The primary data collection method in the case study is
interviews with the project stakeholders. The interviews use open-ended questions. In
addition to the interviews, several project documents, such as the project feasibility studies
and contracts, are used as the case study evidence. The types of case studies are single-case
studies and multiple-case studies. Single case studies have a few drawbacks: the potential
for generalising the findings or theories developed from a single case is limited, and they
have a high potential to affect the whole research work if the data is misinterpreted.
Multiple studies provide confidence in the findings, strengths, and more valid and stable
results [37].

Data obtained from secondary sources, such as project data and Indonesia's
macroeconomic data, was analyzed using financial feasibility analysis. Figure 1 illustrates
the research flow for this study, explained as follows: (1) Data collection includes project
background, project financing, revenue, and project cost, along with Indonesian
macroeconomic data such as inflation and gross regional income; (2) Creating cash flow
analysis; (3) Analyzing financial feasibility, which is designed based on the research
formulation and objectives, referring to the project study.
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Fig. 1. Research flow.

3 RESULTS AND DISCUSSION

Stage 1. Data collection begins by studying the literature of international and national
journals regarding the calculation of financial feasibility. The data needed to estimate
economic feasibility: analysis of Serang-Panimbang toll road traffic, analysis of Vehicle
Operating Costs (BOK), and time value analysis. Then the data will be analyzed for
financial feasibility: NPV, IRR, and Sensitivity Analysis. Table 1-2 below shows the
project data and project cos for calsulating financial feasibility analysis.

Table 1. Project data Serang-Panimbang toll road

No Toll Road
Length 50.1 km
Design speed 100km/ hour
Number of lanes 4 lanes 2 directions (4/2T)
Lane width: 3.6m
Outside shoulder width 3m
Internal shoulder width 15m
Median width 0.8 m
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Table 2. Project cost Serang-Panimbang toll road
Parameters Conventional

Interest rate 10.5%
Wacc 7.5%
Concession 40 years
Construction cost IDR 5.853 million
Government capital 30%

Loan 70%
Institution tax 25%
Value-added tax 10%

3.1 Cash flow

Cash flow is useful for assessing financial feasibility. The components of cash flow are
revenue, depreciation, and the influence of inflation over the life of the investment, as
shown in Table 3.

Table 3. Cash flow project Serang-Panimbang toll road.

Year Revenue Cost Depreciation p::;rerrsrsli Debt Net Income
IDR in IDR in IDR in IDR in IDR in IDR in
million million million million million million

0 (5.853.424)
1 510.268 121.751 146.336 430.227 497.806 473.417
2 532.209 126.434 146.336 483.347 593.153 (223.908)
3 599.502 131.117 146.336 471.818 593.153 (149.768)
4 625.280 135.799 146.336 459.077 593.153 (115.932)
5 652.167 140.482 146.336 444.999 593.153 (79.650)
6 734.627 145.165 146.336 429.443 593.153 10.263
7 766.216 149.848 146.336 412.254 593.153 43.334
8 799.164 154.530 146.336 393.259 593.153 78.779
9 900.210 159.213 146.336 372.271 593.153 166.793
10 938.919 163.896 146.336 349.078 593.153 209.707
11 979.292 168.579 146.336 323.450 593.153 255.696
12 1.103.114 173.261 146.336 295.131 497.806 366.289
13 1.150.548 177.944 146.336 273.850 497.806 414.313
14 1.200.022 182.627 146.336 250.335 497.806 465.543
15 1.351.752 187.310 146.336 224.351 497.806 595.317
16 1.409.878 191.992 146.336 195.638 497.806 656.934
17 1.470.502 196.675 146.336 163.910 497.806 722.686
18 1.656.433 201.358 146.336 128.851 497.806 884.916
19 1.727.659 206.041 146.336 90.111 497.806 963.879
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Year Revenue Cost Depreciation F::;%:ﬁi Debt Net Income
IDR in IDR in IDR in IDR in IDR in IDR in
million million million million million million
20 1.801.949 210.723 146.336 47.303 497.806 1.048.190
21 2.029.787 215.406 146.336 - R 1.251.034
22 2.117.068 220.089 146.336 - - 1.312.983
23 2.208.102 224771 146.336 - - 1.377.746
24 2.487.294 229.454 146.336 - - 1.583.628
25 2.594.248 234.137 146.336 - - 1.660.331
26 2.705.800 238.820 146.336 - - 1.740.484
27 3.047.922 243.502 146.336 - - 1.993.563
28 3.178.982 248.185 146.336 - - 2.088.346
29 3.315.679 252.868 146.336 - - 2.187.356
30 3.734.913 257.551 146.336 - - 2.498.270
31 3.895.514 262.233 146.336 - - 2.615.209
32 4.063.022 266.916 146.336 - - 2.737.327
33 4.576.750 271.599 146.336 - - 3.119.112
34 4.773.550 276.282 146.336 - - 3.263.200
35 4.978.813 280.964 146.336 - - 3.413.635
36 5.608.334 285.647 146.336 - - 3.882.263
37 5.849.492 290.330 146.336 - - 4.059.620
38 6.101.020 295.013 146.336 - - 4.244.754
39 6.872.434 299.695 146.336 - - 4.819.802
40 7.167.948 304.378 146.336 - - 5.037.926

Table 4 illustrates NPV >1, IRR at 9% >MARR, and a payback period of 20 years, so

this project is feasible. Thus, the total obligation to pay debts is IDR10.9 trillion or

MYR3.15 billion.

Table 4. Financial analysis

Parameters Conventional
NPV IDR1,739 trillion
BCR 1.7
IRR 9%
Payback Period 20 years

Stage 2. Determine the risk variables that affect the construction and operational periods

of the toll road—excellent and appropriate risk management to reduce potential losses. Risk
variables are determined based on semi-structured interviews with three experts (P1, P2,
P3) whose results are tabulated in the table below.
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Table 5. Risk variable validation

No Parameter P1 P2 P3 RESULT
1 Income O O O ok
2 Investment O O O ok
3 Interest rate O O O ok

Stage 3. The analysis used is sensitivity analysis to determine the extent to which
changes in investment parameters can vary due to situational factors and conditions during
the life of the investment. The possible consequences of these changes can be known, and
the handler anticipated by carrying out the sensitivity analysis. Investment parameters
include Investment cost, Income, and Interest.

Table 6. Sensitivity analysis result.

No | Parameter NPV (million) IRR PP

1 | Decreasing interest (20%) IDR2.207.369.113.254,28 | 9% 19 year

2 | Decreasing income (25%) (IDR839.157.437.895,23) | 9% 23 year

3 | Increasing construction cost (20%) IDR75.074.999.681,06 8% 22 year

4 CONCLUSION

The financial analysis of the Serang-Panimbang Toll Road indicates feasibility with an
investment of IDR 1.739 trillion; a Benefit-Cost Ratio (BCR) of 1.7; an Internal Rate of
Return (IRR) of 9%; and a payback period of 20 years. Three parameters are identified as
high risk: investment cost, revenue, and interest rate. A 25% decrease in income will
significantly impact the Net Present Value (NPV). Future research aims to examine the
financing composition with different percentages to study its influence on other risk
variables. The results of this study are valuable for the government and construction service
actors involved in PPP projects.

Acknowledgments

The author would like to thank Mercubuana University for providing support to carry out
this research.

REFERENCES

1. Asian Development Bank, “Public-Private Partnership: Development Prospects,” 2018.
doi: 10.32702/2306-6814.2020.4.109.

2. [2] C.Cui Y. Liu, A. Hope, and J. Wang, “Review of studies on the public—private
partnerships (PPP) for infrastructure projects,” International Journal of Project
Management, vol. 36, no. 5, pp. 773-794, 2018, doi: 10.1016/j.ijproman.2018.03.004.

3. [3] B. Rifai, “Hinderence of Electricity Public Private Partnership (PPP) and Need
of Policy Improvement,” Journal of Economics and Development, vol. 24, no. 1, pp.
51-66, 2016.

4. [4] A. D. Tsvirkun and F. I. Ereshko, “Control models at the public-private
partnership  (PPP),” Proceedings of 2019 12th International Conference
&amp;quot;Management of Large-Scale System Development&amp;quot;, MLSD
2019, vol. 0, pp. 1-5, 2019, doi: 10.1109/MLSD.2019.8911011.



BIO Web of Conferences 159, 02009 (2025) https://doi.org/10.1051/bioconf/202515902009
SAFE 2024

5. [6] Y.D.Suwandariand A. B. Suratkon, “Investigating The Potential of Cash Waqf
for Funding Public Infrastructure Through Public-Private Partnership,” RES
MILITARIS, wvol. 4, no. 12, pp. 1026-1035, 2022, [Online]. Available:
https://www.ptonline.com/articles/how-to-get-better-mfi-results

6. [6] Bappenas, Indonesia Public Private Partnership Handbook 2020, no. 1. 2020,
pp. 50-66.

7. [71 B.S. Sergi, E. G. Popkova, K. V Borzenko, and N. V Przhedetskaya, “Public—
Private Partnerships as a Mechanism of Financing Sustainable Development,”
Springer, no. July 2020, pp. 313-339, 2019, doi: 10.1007/978-3-030-16522-2_13.

8. [8] E.lossaand S. Saussier, “Public Private Partnerships in Europe for Building and
Managing Public Infrastructures: an Economic Perspective,” Annals of Public and
Cooperative Economics, vol. 89, no. 1, pp. 25-48, 2018, doi: 10.1111/apce.12192.

9. [91 A. Marx, “Public-Private Partnership for Sustainable Development: Exploring
Their Design and Its Impact on Effectiveness,” MDPI, no. February, p. 10, 2019.

10. [10] A. Agung Yana, K. Swijana, S. Dewi, A. A. Yana, K. Swijana, and S. Dewi,
“Studi Kelayakan Jalan Tol Serpong-Cinere Ditinjau dari Segi Ekonomi dan
Finansial,” Jurnal Ilmiah Teknik Sipil, vol. 8, no. 2, 2019.

11. [11] E. Gerald and S. Hardjomuljadi, “Analisis Klausa Kontrak Yang Terkait
Dengan Klaim Pada FIDIC Condition od Contract 1999,” Jurnal Muara Sains,
Teknologi, Kedokteran, dan lImu Kesehatan, vol. 5, no. 2, pp. 501-512, 2021.

12. [12] L. A. L. Puteri, B. Susetyo, and A. Suroso, “Peran Pemangku Kepantingan
Terhadap Faktor-Faktor Risiko Pada Proyek Kpbu Jalan Tol Unsolicited,” Konstruksia,
vol. 14, no. 1, p. 61, 2022, doi: 10.24853/jk.14.1.61-70.

13. [13] A. Amran, “Faktor yang Berpengaruh dalam Penerapan Value Engineering pada
Pekerjaan D-Wall di Bangunan Gedung Menggunakan Metoda RII,” Rekayasa Sipil,
vol. 8, no. 1, p. 10, 2019, doi: 10.22441/jrs.2019.v08.i1.02.

14. [14] Asian Development Bank, ‘“Public Private Monitor Public Private Monitor
Indonesia,” 2020.

15. [15] D. A. Wardhani, “Pelaksanaan Public-Private Partnership dalam Perspektif
Foreign Direct Investment untuk Pembangunan Infrastruktur,” Jurnal Pengadaan
Barang/Jasa, vol. 2, no. 1, pp. 27-37, 2023, doi: 10.55961/jpbj.v2i1.34.

16. [16] S. Hamzah, S. A. Adisasmita, T. Harianto, and M. S. Pallu, “Private
Involvement in Sustainable Management of Indonesian Port: Need and Strategy with
PPP Scheme,” Procedia Environ Sci, vol. 20, pp. 187-196, 2014, doi:
10.1016/j.proenv.2014.03.025.

17. [17] B. Naipospos and A. Paramita, “Communication to find water intake location
within public private partnership between tangerang government authority and PT aetra
air tangerang,” Journal of Regional and City Planning, vol. 30, no. 2, pp. 157-172,
2019, doi: 10.5614/jpwk.2019.30.2.5.

18. [18] F. Kurniawan, S. W. Mudjanarko, and S. Ogunlana, “Best practice for financial
models of PPP projects,” Procedia Eng, vol. 125, pp. 124-132, 2015, doi:
10.1016/j.proeng.2015.11.019.

19. [19] R. Kurniawan, S. Hasibuan, and R. E. Nugroho, “Kurniawan At All 252-266
MIX,” Jurnal Ilmiah Manajemen, vol. VII, no. 2, pp. 252-266, 2017.

20. [20] M. M. Mohammad and K. M. Thajil, “Using financial modeling to trade-off

between financial strategies,” Financial Statistical Journal, vol. 6, no. 1, Sep. 2023, doi:
10.24294/fsj.v6i1.2203.



BIO Web of Conferences 159, 02009 (2025) https://doi.org/10.1051/bioconf/202515902009
SAFE 2024

21. [21] R. Suwarti, S. S. Moersidik, and T. E. B. Soesilo, “Environmental & Economic
Valuation of Raw Water Resource of East Flood Canal DKI Jakarta,” IOP Conf Ser
Earth Environ Sci, vol. 306, no. 1, 2019, doi: 10.1088/1755-1315/306/1/012012.

22. [22] A. Rahmalia, F. A. Hasani, D. Purwanto, and W. Kushardjoko, “Analisa
Kelayakan Pembangunan Jalan Tol Pemalang Batang,” Jurnal Karya Teknik Sipil, vol.
5, no. 1, pp. 11-24, 2016.

23. [23] Y. D. Suwandari and M. Mirnayani, “Evaluation of Historical Building
Economic Value To Improve Company Revenue With Value Engineering Method,”
Jurnal Teknik Sipil dan Perencanaan, vol. 23, no. 1, pp. 1-8, 2021, doi:
10.15294/jtsp.v23i1.25944.

24. [24] D. Keysser, “Analyzing-financial-feasibilty-Keysser,” 2021.

25. [25] L. Septiandy and R. A. Rahadi, “FEASIBILITY FINANCIAL ANALYSIS OF
COMMERCIAL AREA INVESTMENT AT XYZ AIRPORT,” 2020. [Online].
Awvailable: http://ejournal.um.edu.my/publish/JSCP/14

26. [26] S. Y. Siregar, “Financial feasibility of business towards application-based
business: a case study of Drykeun,” 2024.

27. [27] M. Mahboubi, R. Sedaeesoula, S. Lari, and P. Moussavi, “An integrated risk
and productivity assessment model for public — private partnership projects using fuzzy
inference system,” Decision Analytics Journal, vol. 10, no. November 2023, p. 100376,
2024, doi: 10.1016/j.dajour.2023.100376.

28. [28] S. Zhang and R. Leiringer, “Closing capability gaps for procuring infrastructure
public-private partnerships: A case study in China,” International Journal of Project
Management, vol. 41, no. 6, p. 102497, 2023, doi: 10.1016/j.ijproman.2023.102497.

29. [29] Y. M. L. Amedanou, “Financing the economy in debt times: The crucial role of
public—private partnerships,” Research in Economics, vol. 77, no. 3, pp. 295-309,
2023, doi: 10.1016/j.rie.2023.05.003.

30. [30] M. Gonzélez-Medrano, T. G. Martin, and J. M. Rotellar-Garcia, “Success
Factors in Public—Private Partnership of High-Speed Railway Infrastructures: Elements
for Improvement,” Springer Proceedings in Business and Economics, vol. 72, no.
2022, pp. 195-203, 2023, doi: 10.1007/978-3-031-22749-3_12.

31. [31] X. Quan and M. C. W. Solheim, “Public-private partnerships in smart cities: A
critical survey and research agenda,” City, Culture and Society, vol. 32, no. August
2021, p. 100491, 2023, doi: 10.1016/j.ccs.2022.100491.

32. [32] K. Othman and R. Khallaf, “Renewable energy public-private partnership
projects in Egypt: Perception of the barriers and key success factors by sector,”
Alexandria  Engineering Journal, wvol. 75, pp. 513-530, 2023, doi:
10.1016/j.a¢j.2023.06.009.

33. [33] K. Wang, Y. Ke, and S. Sankaran, “Social sustainability of aged care public-
private partnership projects in China: Critical practices and realisation paths,” J Clean
Prod, vol. 422, no. June, p. 138644, 2023, doi: 10.1016/j.jclepro.2023.138644.

34. [34] L. Kumar, A. Jindal, and N. R. Velaga, “Financial risk assessment and
modelling of PPP based Indian highway infrastructure projects,” Transp Policy (Oxf),
vol. 62, no. February, pp. 2-11, 2018, doi: 10.1016/j.tranpol.2017.03.010.

35. [35] J. M. Andri¢, J. Wang, and R. Zhong, “Identifying the critical risks in railway
projects based on fuzzy and sensitivity analysis: A case study of Belt and Road
Projects,” Sustainability (Switzerland), vol. 11, no. 5, 2019, doi: 10.3390/sul 1051302.

10



BIO Web of Conferences 159, 02009 (2025) https://doi.org/10.1051/bioconf/202515902009
SAFE 2024

36. [36] A. Priya, “Case Study Methodology of Qualitative Research: Key Attributes and
Navigating the Conundrums in Its Application,” Sociol Bull, vol. 70, no. 1, pp. 94—
110, 2021, doi: 10.1177/0038022920970318.

37. [37] Y. N. Sanda, N. A. Anigbogu, Y. D. Izam, and L. Y. Nuhu, “Designing Case
Study Research In Construction Management,” Journal of Surveying, Construction &
Property, vol. 12, no. 1, pp. 27-35, Jun. 2021, doi: 10.22452/jscp.vol12nol.3.

11





