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Abstract

:

The value of construction projects in Indonesia is significantly enhanced by partnering, leading to the adoption of the model by the government. The Indonesian government, through the Ministry of Finance, is developing the partnering model based on Public–Private Partnerships (PPPs) projects to further accelerate extensive infrastructure development. By leveraging PPPs, these projects intend to bridge the funding gap experienced by the government to facilitate swift infrastructure development and enhance the value of construction projects even further. Therefore, this study aimed to examine PPPs, such as the solicited projects occurring in Indonesia. Solicited projects were government-initiated PPPs based on long-term development plans. A qualitative method was adopted, conducting in-depth analyses at three locations with solicited PPP projects. Using Soft System Methodology (SSM) and expert Focus Group Discussion (FGD) through the Delphi method, this study investigated the interactions and depth of partnering in PPP projects. The obtained results emphasized the positive impact of solicited projects on Indonesian infrastructure development, addressing the funding gap experienced by the government. This study further contributed new insights for stakeholders and academics in the development of the projects in Indonesia, emphasizing the necessity of extensive development to support the implementation.
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1. Introduction


Currently, 35 government projects in Indonesia are being carried out using the Public–Private Partnerships (PPPs) based on data from the Ministry of Finance website. These projects are categorized into several infrastructure groups, namely drinking water (8), health (4), transportation (4), education (1), oil and gas (2), waste management (3), public housing (2), roads (8), and information technology (3). The demand for infrastructure in Indonesia is extensive due to rapid population and economic growth. The motivation to carry out PPPs is essential to achieve equitable infrastructure development.



Yun et.al. (2015) [1] distinguished PPP management organizations into two types, namely solicited and unsolicited, with different characteristics in management. Solicited projects are government-initiated and prioritized at the national level, while unsolicited projects are proposed by business entities to the government [1]. In developed countries such as the United Kingdom, PPPs have been widely implemented to build infrastructure including roads, prisons, schools, health-related infrastructure, and several important infrastructures [2,3]. PPP projects’ service management can be in the form of availability payment (AP) [3] or user charge [3]. AP includes periodic payments made by the government to service providers during the PPP contract period, contingent on meeting predetermined performance standards. Determining performance standards can be identified as part of the advancements identified in the financial management contract [4]. In contrast, user charge is the direct charging of PPP services such as toll roads in Indonesia [3].



Figure 1 shows the framework for assessing the feasibility of PPP projects, emphasizing the importance of addressing funding, increasing efficiency, and enhancing professionalism in PPP implementation [5]. Previous publications on PPP did not thoroughly explore the partnering model and the interaction between the owner (government) and investors, leading to issues such as unclear cooperation guidelines, weak Key Performance Indicators (KPIs) preparation, and inadequate risk-sharing among stakeholders [6,7]. The challenges faced by PPP projects are very complex, the trust of business entities is needed to invest in PPP projects, and the absence of intervention from the government is also the basic factor for PPP projects to be successful. Indonesia, with a very large solicited PPP, particularly in toll and local road construction using both AP and user charge models, can benefit from this study as a reference for improving engagement between investors and the government in PPP projects.



1.1. PPP Projects in Indonesia


The implementation of PPP in Indonesia was governed by Presidential Regulation Number 38 of 2015, concerning Government and Business Entity Cooperation in Providing Infrastructure. Partnerships in infrastructure development should be based on applicable sector regulations. Furthermore, PPP projects were categorized into solicited and unsolicited projects, with partnerships determined through public tenders.



The government provided support and guarantees, which were included in the public tender documents [7]. The support included permits, land provision, partial construction support, tax incentives, and fiscal contributions. Land provision was regulated by GCA before the business entity procurement process, while fiscal contributions were stated in the State/Regional Revenue and Expenditure Budget (APBN/D).



The government further provided guarantees covering the financial obligations of Contracting Agency (CA) due to risk events [3]. These guarantees were outlined in the PPP agreement, and addressed issues such as delays in obtaining permits or licenses, regulatory changes, lack of tariff adjustments, and failure to integrate networks or facilities [8]. It was also provided through a government-formed business entity for infrastructure guarantees. Each explanation related to solicited and unsolicited projects was given based on the information in the following image.



Figure 2 shows the design for the process for solicited projects based on Presidential Regulation Number 38 of 2015 starting from the Ministry’s policy, followed by a study of spatial planning, costs, and social benefits [9]. After completion, the proposal for the finalized project was submitted. The next stage included determining the infrastructure for PPP collaboration and executing the partnership agreement [5].



Figure 3 explains the unsolicited projects’ process, where the initiator had various options, including Right To Match (RTM), when a tender participant presented a higher offer. Incentives could be selected when the initiator did not wish to take the offered project [5,9]. However, the unsolicited scheme in Indonesia was still under development, leading to the exclusive implementation of the solicited projects scheme to avoid unresolved issues.




1.2. Partnering


PPP projects included long-term contracts between the government and private business entities [6]. These models successfully addressed market and government failures in project management. The PPP partnering concepts contained deep collaboration at the partnership level [7,8] where all parties fostered trust in executing the projects. The government had projects requiring financing and management by private business entities [9,10]. Additionally, investors and sponsors partnered to undertake the projects collectively [3,11]. PPP comprised five aspects, namely the project, delivery method, policy, good governance, and culture [12]. These aspects depended thoroughly on partnering for effective implementation [13,14,15,16].



Several factors influenced the depth of partnering, including the principles of good governance, which needed to be implemented in the form of TARIF (Trust, Accountable, Responsible, Independent, and Fairness) [7,15]. PPP projects were founded on the concept of long-term and mutually beneficial partnerships [9,17]. Due to the increasing urbanization in Indonesia, rapid infrastructure development was necessary and numerous governments experienced financial deficits for the projects [9,18]. Financing considerations in urban development made it crucial to attract local and foreign investors through PPP projects [2,18,19]. This partnering aimed not only to bridge the financing gap but also to promote active participation, globalization, and significant capital attraction [3]. PPP projects offered a future solution for the government’s funding challenges in public infrastructure development. Essentially, there were two types of PPP projects, namely user charge (payment collected from users) and availability-based payment (government-allocated yearly payment to investors), with fixed values and contracts typically covering 10–15 years [2,3,4,5].



Figure 4 shows the implementation of PPP projects’ services with user charge [20]. The project company implemented the projects, and users were charged a tariff to access services from the PPP projects.



Figure 5 shows AP model, where the project company managed the services post-construction, and the government provided payments [2,4,21,22,23] following PPP agreement. Furthermore, the term for AP services in Indonesia was a maximum of 15 years, due to the fixed monthly tariff.




1.3. Traditional vs. PPP Projects


The management of traditional and PPP projects differed significantly. Traditional project management often led to high-cost overruns [24,25,26,27], the burden of which would be borne by the government; in contrast to PPP projects, where costs were paid by the government based on usage. The following were figures that showed the difference between traditional and PPP projects.



Figure 6 shows how the estimated running costs were planned. However, the running cost overruns were also high [28,29,30,31,32,33,34].



Figure 7 showed that the costs incurred in the form of payments depended on the use of both AP and user charge [2,4,12,18]. Exploring this effectiveness, Table 1 shows the comparison in a tabular form between traditional and PPP projects management from the government sight, as follows:



Table 1 shows that traditional projects with independent government financing would impact operational risks and project delays [25,29,30] compared to PPP projects [4,10]. These projects guaranteed maintenance performance because it affected the services provided and payments from the government based on service usage.




1.4. Soft System Methodology (SSM)


SSM comprised seven stages to analyze unstructured problems into structured problems that could be resolved through rich picture analysis [31,32]. This method aimed to break free from the constraints of traditional thinking [31] with the following stages:



Steps 1 and 2: These steps included identifying the situation and problem and then expressing the issues through a rich figure, which is a type of diagram allowing for more knowledge to be communicated visually.



Step 3: This step focused on formulating a definition of the root problem. The root definition was a sentence that described the system’s purpose, participants, those affected, and who could influence it. The conceptual model and root definition were formulated by considering elements from CATWOE (Customers, Actors, Transformation Process, Weltanschauung, Owners, and Environmental factors). The results varied depending on stakeholder perspectives for each case.



Step 4: A conceptual model was built to identify activities related to the main objective, represented as a series of logical actions implied by the root problem’s definition.



Step 5: This step included comparing the conceptual model with the real world. It addressed when the conceptual model reflected real situations, how it was implemented, and based on what criteria the assessment was made. This comparison led to a consensus among stakeholders on the proposed model and the changes that could be implemented to improve the situation.



Step 6: This step identified real changes that were systematically desired and culturally feasible in real-world systems. Feasibility related to the potential worth of pursuing the changes, while cultural appropriateness was considered vital, recognizing the culture was not static. Furthermore, the assessment was based on comparisons made in the previous stages.



Step 7: The final stage included implementing the changes identified in Step 6.





2. Materials and Methods


This study used case evaluations of three PPP projects, specifically toll roads using AP services and user charges. The developed model was based on the analysis of these projects. The following presented brief data on the projects analyzed in the case study.



Table 2 presents three locations as case studies to be analyzed for the depth of partnering, interactions between stakeholders, and factors influencing the success of PPP projects. Data for these projects were obtained from the official website of the Ministry of Finance in Indonesia.



The methodology used comprised of qualitative methods, including analysis and comparison using SSM [31,33] to determine the importance of PPP implementation in accelerating infrastructure development in Indonesia. In-depth interviews were further conducted [34,35,36] to analyze the depth of partnering and interaction between project stakeholders. Subsequently, the Delphi method was carried out [37,38,39,40,41,42], with Focus Group Discussion (FGD) leading to a consensus on the depth of partnering and factors influencing the success of PPP projects in Indonesia. The study methodology was outlined in detail as follows (Figure 8):



Step 1: Conducted Schematic Literature Review (SLR) to map PPP projects’ problems with previous publications, emphasizing the urgency of the study.



Step 2: Identified study novelty using SSM. This novelty included factors and variables influencing the success of PPP projects in Indonesia and the necessary preparations to ensure successful partnering. Transparent guidelines and procedures were emphasized as essential for achieving clear KPIs, specifically in developing countries such as Indonesia.



Step 3: Conducted in-depth interviews to measure the depth of partnering and stakeholder interactions based on case studies from the three project locations. These solicited projects were selected to show partnering depth during the construction, operation, and maintenance periods among PPP projects stakeholders. The results from steps 1, 2, and 3 were analyzed in depth to obtain conclusions about partnering depth in PPP projects through FGD.



Step 4: Conducted FGDs to analyze PPP projects partnering depth using the Delphi method. The aim was to reach a consensus on the factors influencing PPP projects’ implementation, and the prospects for the development in Indonesia to intensify infrastructure development massively.



Step 5: Validated the results of the expert FGD, focusing on factors influencing the success of PPP projects in Indonesia and considerations for motivating deep partnering. When the results of the expert FGD were considered highly valid, the study report was prepared.



The profile for experts used [38,39,42] consisted of experts who had the following qualifications:




	
The number of Experts was 12.



	
Practitioners from contractors with a minimum of ten years of experience in PPP projects as Project Manager.



	
Experts with an understanding of construction management in government projects.



	
Experts knowledgeable about partnering and collaboration in government projects with good governance standards.








The composition of the expert was outlined in Table 3. These experts provided insights to analyze the depth of partnering and interactions in PPP projects and concluded the factors influencing the success in Indonesia.




3. Results


3.1. SSM for PPP Projects


PPP projects played a crucial role, necessitating extensive socialization to enhance the active participation of investors in addressing government funding challenges for infrastructure development. A systems thinking method was adopted, detailing steps 1 to 7 as follows:



Figure 9 shows the need for detailed arrangements in identifying potential collaborations through PPP projects, emphasizing the importance of stakeholder interactions in creating value and fostering innovation [11,15,16,17]. Successful PPP projects relied on clear Standard Operating Procedures (SOPs) and defined success indicators.




3.2. Case Study PPP Projects


	
South Sumatra East Cross Road Preservation Project






The South Sumatra East Cross Road Preservation Project adopted the AP service method. Managed by the Ministry of PUPR, with PT. JAA as the investor, the project included two contractors, namely PT. A and PT. B. The operating contract spanned 15 years with a fixed payment amount. The interaction process in the project was described as follows:



Figure 10 depicts the interaction process where the government and investor collaborated closely [2,9,10,11,23], showcasing a deeper interaction termed collaboration [12,14,43]. This deep partnering observed owners and investors united in the vision to build PPP projects grounded in good government principles [44,45]. The arrangement ensured that investors financed government projects based on feasibility studies and proposals. Investor guarantees against losses hinged on the risks experienced during operation and maintenance [45,46,47,48]. A risk-sharing article [48] was suggested to address potential disasters or chaos causing damage exceeding 50%, triggering a review of service rates paid by the government.



	b.

	
Cileunyi, Sumedang, Dawuan Toll Road







The Cileunyi, Sumedang, Dawuan Toll Road project used the user charge service method. The Ministry of PUPR, which was the project owner, managed PPP projects through a consortium of several contractors to form a parent company as the investor [7,49,50], and proposed cooperation. The description of the interaction in the project was detailed as follows:



Figure 11 showed the interaction and collaboration of PPP “B”, where deep partnering occurred in the form of coalescence [12,14,51], which made the contractor merge into a single entity to form a business entity as an investor for PPP projects. This was the highest level of partnering as the investors would subsequently collaborate [12,14,51] to work on the construction phase of PPP projects. After the completion of the project, investors collaborated with the toll road management agency to provide facility services using a user charge model.



	c.

	
Probolinggo Bayuwangi Toll Road







The Probolinggo Bayuwangi Toll Road project also used the user charge service method. The project owned by the Ministry of PUPR included investors comprising contractors and several shareholders [12,14,51] to form a new business entity as an investor. Furthermore, the investor consortium appointed several contractors to perform the construction of PPP projects. After the completion of the construction phase, a toll road manager with user charge services would be appointed. This description was further detailed as follows:



Figure 12 showed that there was an in-depth cooperation to form a single entity [15,16] as an investor, including contractors who carry out construction work. The model was similar to PPP “B”, but in PPP “C” it was possible for contractors not to participate. Investees were invited to collaborate in completing the construction phase [52,53,54].




3.3. Focus Group Discussion: The Delphi Method


FGD was conducted using the Delphi Method to obtain expert judgement. This method facilitated an evaluation and consensus on stakeholder interactions and identified factors influencing the success of PPP projects (Table 4).



From Table 4, there were seven groups of factors that should be anticipated in PPP projects and included in the contract regarding every influential interaction [62,63,64,65]. For instance, the weather factor should be a concern in the service and accuracy of the construction phase when extreme weather occurred. There should also be an extension of the maintenance and construction schedule.



Factors that influence the success of a PPP project must be included in the PPP project contract in the context of risk sharing. These factors must be grouped into each phase, starting from the PPP project initiation phase, PPP contract, PPP implementation and PPP operation and maintenance. The risk management directly related to investors and PPP managers must be anticipated so that there is effective risk sharing in managing PPP projects in Indonesia.





4. Discussion


In collecting data from interviews conducted using in-depth methods [34,35,36], participants were initially asked about their willingness to participate in interviews to obtain data. Subsequently, comprehensive interviews with various stakeholders validated the issues related to partnering and interaction in PPP projects. The data gathered were translated into the following conclusions:




	
Government: The implementation of PPP in Indonesia should be motivated by good governance in interaction between the government and business entities including foreign investors [65,66,67,68,69]. Effective arrangements can bridge the funding gap faced by the government. Many investors actively contribute to procuring infrastructure projects, eventually leading to mutually beneficial collaborations between the government and business entities [49,50,52,70].



	
Investors: Investors should review the pre-feasibility studies and proposals submitted for PPP projects [5,7]. It is advisable for investors to collaborate with several business entities, including contractors, to expand ownership in project implementation. The interaction process should be transparent to avoid overlapping rights and obligations [45,46]. The appointment of a toll road management body should include a professional business entity with prior experience in the industry. For AP services, swift improvements are essential, as good service quality directly impacts AP payments, which are often based on user usage. Therefore, service excellence must be a priority [2,4].



	
Contractors: PPP projects require clarity in jointly managing risks between contractors and investors [71]. A deep partnering pattern is essential for fostering risk-sharing and ownership among stakeholders. Contractors should not merely be monitored for mistakes, but also be perceived as investors with a vested interest in the projects’ success. The quality of the project will impact the contractor’s investment value, which also serves as a benefit to the investors [7,12].



	
Service Management Agency: PPP projects’ management using AP and user charges depends on the level of service provided to users. Collaboration with investors [72,73,74] is crucial for ensuring the readiness of funds during operation and maintenance, expediting repairs when necessary. Trust between managers and investors is vital for long-term collaboration in providing services. For AP services, user satisfaction should be prioritized as it influences cost calculations.



	
Academics: PPP projects is a solution for improving management, work methods, and governance in construction [72,73]. The parties engage in partnering based on ownership and trust, fostering innovation and value for each stakeholder [11,17,51]. Emphasis should be placed on conducting thorough feasibility studies, ensuring no land acquisition risks during project implementation as investors calculate the investment value offered. Given the long-term nature (more than 10 years) of these collaborations, communication patterns should be regulated with transparent SOPs and success indicators.








Several challenges in implementing PPP have been identified. In Malaysia, insufficient PPP implementation guidelines and challenges in managing KPIs due to non-transparent tenders [6], unclear KPI standards, and a lack of implementation guidelines hinder KPI achievement. The standardization of maintenance by ad hoc teams without proper procedures leads to poor performance. In Australia, KPIs that were difficult-to-achieve and monitor, unclear and non-negotiable risks between the government and PPP projects managers, and an unattractive payment mechanism that fails to provide incentives to contractors for exceeding performance requirements also pose issues. Additionally, predicting changes in PPP contracts related to capacity additions, legal changes, or functional requirements over a long concession period of about 20–30 years is challenging [6].



In the UK, the main issue that occurs is the difference in perceptions and expectations from the private sector and the government, as the same goals and perceptions regarding partnering in PPP projects are an important element in realizing a successful PPP project. Another problem is that funding in PPP projects must have a common perception that funding not only finances construction, but costs up to operation and maintenance must be covered [74].



The expectation from FGD is that PPP projects in Indonesia will include effective partnering between the government and business entities. Clear KPIs should be developed from the start, and various risks should be agreed upon by communicating and sharing responsibilities among stakeholders in PPP projects.




5. Conclusions


In conclusion, the following were suggested from the results obtained:




	
Factors Influencing Risk Management Success: Seven clusters of factors needed to be anticipated in the construction, operation and maintenance phases of PPP projects. The effective management of these factors would promote successful risk management in PPP projects.



	
PPP projects in Indonesia significantly needed massive socialization as a solution to address the funding gap faced by the government. Successful collaboration had the potential to foster active community participation through both local and foreign investors, thereby attracting substantial financial inflows into Indonesia.



	
Interaction patterns in PPP projects were highly varied and required in-depth engagement through partnering. Furthermore, stakeholder interactions needed to be based on the values of good governance and ownership to ensure that all stakeholders made significant contributions to the implementation of PPP projects.



	
Factors influencing the success of PPP projects were essential as references for stakeholders. These factors helped anticipate and predict project implementation, preparing solutions and alternative solutions by sharing risks in contracts.



	
SOPs and success indicators were necessary for every interaction between stakeholders in PPP projects. These measures would ensure transparency and foster a high level of trust among stakeholders.



	
Transparency of the process from the tender stage would promote professionalism in PPP projects in Indonesia. Clear KPIs, risk allocation, and transparent procedures would motivate investor participation in PPP projects, which were crucial for the rapid acceleration of infrastructure development, particularly in the new capital city development plan in Kalimantan.












Author Contributions


M.N. and E.M.S. contributed to writing the original draft and conducting the investigation. M.N. handled project administration and supervision. M.A.W. and R.Z.T. were responsible for writing, reviewing, editing, and conducting formal analysis. Furthermore, N.W. performed formal analysis and visualization. E.M.S. and A.T. also participated in writing, reviewing, editing, and supervision. M.A.W., R.Z.T. and N.W. managed data curation and visualization. M.A.W., A.T. and E.M.S. took part in the investigation and formal analysis. All authors have read and agreed to the published version of the manuscript.




Funding


This study was funded by PT. Brantas Abipraya, with Grant-No: 008/BAP/2024.




Data Availability Statement


Data are contained in the article.




Acknowledgments


The authors are grateful to colleagues for optimal cooperation in providing the important data to accomplish this study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Yun, S.; Jung, W.; Han, S.H.; Park, H. Critical organizational success factors for public private partnership projects—A comparison of solicited and unsolicited proposals. J. Civ. Eng. Manag. 2015, 21, 131–143. [Google Scholar] [CrossRef]

	



Xu, Y.; Chan, A.P.C.; Yeung, J.F.Y. Developing a Fuzzy Risk Allocation Model for PPP Projects in China. J. Constr. Eng. Manag. 2010, 136, 894–903. [Google Scholar] [CrossRef]

	



Zou, P.X.W.; Wang, S.; Fang, D. A life-cycle risk management framework for PPP infrastructure projects. J. Financ. Manag. Prop. Constr. 2008, 13, 123–142. [Google Scholar] [CrossRef]

	



Li, B.; Akintoye, A.; Edwards, P.J.; Hardcastle, C. Perceptions of positive and negative factors influencing the attractiveness of PPP/PFI procurement for construction projects in the UK: Findings from a questionnaire survey. Eng. Constr. Arch. Manag. 2005, 12, 125–148. [Google Scholar] [CrossRef]

	



Castelblanco, G.; Guevara, J. Risk Allocation in PPP Unsolicited and Solicited Proposals in Latin America: Pilot Study in Colombia; American Society of Civil Engineers: Reston, VA, USA, 2020. [Google Scholar]

	



Hashim, H.; Che-Ani, A.I.; Ismail, K. Review of issues and challenges for public private partnership (PPP) project performance in Malaysia. In AIP Conference Proceedings; American Institute of Physics Inc.: College Park, MD, USA, 2017. [Google Scholar] [CrossRef]

	



Cheng, Z.; Wang, H.; Xiong, W.; Zhu, D.; Cheng, L. Public–private partnership as a driver of sustainable development: Toward a conceptual framework of sustainability-oriented PPP. Environ. Dev. Sustain. 2021, 23, 1043–1063. [Google Scholar] [CrossRef]

	



Ahmad, U.; Ibrahim, Y.; Bakar, A.A. Risk management in the Malaysian public private partnership projects. J. Pengur. 2018, 54, 101–114. [Google Scholar] [CrossRef]

	



Fulghieri, P.; Strobl, G.; Xia, H. The economics of solicited and unsolicited credit ratings. Rev. Financ. Stud. 2014, 27, 484–518. [Google Scholar] [CrossRef]

	



Lehtiranta, L. Relational Risk Management in Construction Projects: Modeling the Complexity. Leadersh. Manag. Eng. 2011, 11, 141–154. [Google Scholar] [CrossRef]

	



Bigwanto, A.; Widayati, N.; Wibowo, M.A.; Sari, E.M. Lean Construction: A Sustainability Operation for Government Projects. Sustainability 2024, 16, 3386. [Google Scholar] [CrossRef]

	



Sari, E.M.; Irawan, A.P.; Wibowo, M.A.; Siregar, J.P.; Praja, A.K.A. Project Delivery Systems: The Partnering Concept in Integrated and Non-Integrated Construction Projects. Sustainability 2023, 15, 86. [Google Scholar] [CrossRef]

	



Hermanto, E.; Soetomo, S.; Wibowo, M.A. Toward Partnership for Government Construction Project in Indonesia. Int. J. Sci. Res. Publ. 2018, 8, 1–5. [Google Scholar] [CrossRef]

	



Thompson’, P.J.; Sanders, S.R.; Member, A. Parlnering Continuum. J. Manag. Eng. 1998, 14, 73–78. [Google Scholar]

	



Sari, E.M.; Irawan, A.P.; Wibowo, M.A.; Siregar, J.P.; Tamin, R.Z.; Praja, A.K.A.; Dewi, M.P. Challenge and Awareness for Implemented Integrated Project Delivery (IPD) in Indonesian Projects. Buildings 2023, 13, 262. [Google Scholar] [CrossRef]

	



Sari, E.M.; Irawan, A.P.; Wibow, M.A.; Purwanto, S.K.; Sutawidjaya, A.H.; Dewi, M.P.; Santoso, J.T. Design bid build to integrated project delivery: Strategic formulation to increase partnering. J. Infrastruct. Policy Dev. 2023, 8, 2242. [Google Scholar] [CrossRef]

	



Sari, E.; Irawan, A.; Wibowo, M. Design Partnering Framework to Reduce Financial Risk in Construction Projects; European Alliance for Innovation: Bratislava, Slovakia, 2022. [Google Scholar] [CrossRef]

	



Hellowell, M.; Vecchi, V. Assessing the cost of capital for PPP contracts. In Public-Private Partnerships in Health: Improving Infrastructure and Technology; Springer International Publishing: Berlin/Heidelberg, Germany, 2018; pp. 85–109. [Google Scholar] [CrossRef]

	



Shi, L.; Li, W.; He, Y. An Incentive Analysis of Availability Payment Mechanism in PPP Projects. IEEE Access 2020, 8, 106046–106058. [Google Scholar] [CrossRef]

	



Zhu, D. Research from global Sustainable Development Goals (SDGs) to sustainability science based on the object-subject-process framework. Chin. J. Popul. Resour. Environ. 2017, 15, 8–20. [Google Scholar] [CrossRef]

	



Hodge, G.A.; Greve, C. On Public–Private Partnership Performance: A Contemporary Review. Public Work Manag. Policy 2017, 22, 55–78. [Google Scholar] [CrossRef]

	



Koppenjan, J.F.M.; Enserink, B.E. Public Private Partnerships in Urban Infrastructures: Reconciling Private Sector Participation and Sustainability. Public Adm. Rev. 2009, 69, 284–296. [Google Scholar] [CrossRef]

	



Aziz, A.M.A.; Asce, M. Successful Delivery of Public-Private Partnerships for Infrastructure Development. J. Constr. Eng. Manag. 2007, 133, 918–931. [Google Scholar] [CrossRef]

	



Bajjou, M.S.; Chafi, A.; En-Nadi, A. A comparative study between lean construction and the traditional production system. Int. J. Eng. Res. Afr. 2017, 29, 118–132. [Google Scholar] [CrossRef]

	



Odeh, A.M.; Battaineh, H.T. Causes of construction delay: Traditional contracts. Int. J. Proj. Manag. 2002, 20, 67–73. [Google Scholar] [CrossRef]

	



Whyte, K.P. On the Role of Traditional Ecological Knowledge as a Collaborative Concept: A Philosophical Study. 2013. Available online: https://link.springer.com/content/pdf/10.1186/2192-1709-2-7.pdf (accessed on 14 May 2024).

	



Katar, I.M. Enhancing the Project Delivery Quality; Lean Construction Concepts of Design-Build & Design-Bid-Build Methods. Int. J. Manag. 2019, 10, 324–337. [Google Scholar] [CrossRef]

	



Adjei, D.; Rwakatiwana, P.; Nilsson, A.; Application of Traditional and Agile Project Management in Consulting Firms. A Case Study of PricewaterhouseCoopers Authors; 2009. Available online: https://www.diva-portal.org/smash/get/diva2:303565/fulltext01.pdf (accessed on 14 May 2024).

	



Ahmed, S.M.; Azhar, S. Construction Delays in Florida: An Empirical Study. 2022. Available online: https://www.researchgate.net/profile/Salman-Azhar/publication/228584635_Construction_Delays_in_Florida_An_Empirical_Study/links/53f3f2830cf256ab87b79be6/Construction-Delays-in-Florida-An-Empirical-Study.pdf (accessed on 14 May 2024).

	



Professor, D.S.S.A. Delays in Construction Project and their preventions. 2016. Available online: http://www.mospi.nic.in (accessed on 14 May 2024).

	



Sari, E.M.; Irawan, A.P.; Wibowo, M.A.; Sinaga, O. Applying Soft Systems Methodology to Identified Factors of Partnerships Model in Construction Project-Palarch’s. PalArch’s J. Archaeol. Egypt/Egyptol. 2020, 17, 1429–1438. [Google Scholar]

	



Reynolds, M.; Holwell, S. Systems Approaches to Making Change: A Practical Guide; Springer: London, UK, 2020. [Google Scholar]

	



Shrivastava, S.V.; Rathod, U. A risk management framework for distributed agile projects. Inf. Softw. Technol. 2017, 85, 1–15. [Google Scholar] [CrossRef]

	



Boddy, C.R. Sample size for qualitative research. Qual. Mark. Res. 2016, 19, 426–432. [Google Scholar] [CrossRef]

	



Guercini, S. New qualitative research methodologies in management. Manag. Decis. 2014, 52, 662–674. [Google Scholar] [CrossRef]

	



Njie, B.; Asimiran, S. Case Study as a Choice in Qualitative Methodology. 2014. Available online: https://www.iosrjournals.orgwww.iosrjournals.org (accessed on 14 May 2024).

	



Thangaratinam, S.; Redman, C.W. The Delphi technique. Obstet. Gynaecol. 2005, 7, 120–125. [Google Scholar] [CrossRef]

	



Humphrey-Murto, S.; Wood, T.J.; Gonsalves, C.; Mascioli, K.; Varpio, L. The Delphi Method. Acad. Med. 2020, 95, 168. [Google Scholar] [CrossRef]

	



Chalmers, J.; Armour, M. The Delphi Technique. In Handbook of Research Methods in Health Social Sciences; Liamputtong, P., Ed.; Springer: Singapore, 2019. [Google Scholar] [CrossRef]

	



Xia, B.; Chan, A.P. Measuring complexity for building projects: A Delphi study. Eng. Constr. Arch. Manag. 2012, 19, 7–24. [Google Scholar] [CrossRef]

	



Hallowell, M.R.; Gambatese, J.A. Qualitative Research: Application of the Delphi Method to CEM Research. J. Constr. Eng. Manag. 2010, 136, 99–107. [Google Scholar] [CrossRef]

	



Chan, A.P.C.; Yung, E.H.K.; Lam, P.T.I.; Tam, C.M.; Cheung, S.O. Application of Delphi method in selection of procurement systems for construction projects. Constr. Manag. Econ. 2001, 19, 699–718. [Google Scholar] [CrossRef]

	



Crane, T.G.; Felder, J.P.; Thompson, P.J.; Thompson, M.G.; Sanders, S.R. Partnering Measures. J. Manag. Eng. 1999, 15, 37–42. [Google Scholar] [CrossRef]

	



Bakare, A. Good Corporate Governance and Organisational Performance: An Empirical Analysis. 2014. Available online: https://www.ijhssnet.com (accessed on 14 May 2024).

	



Abednego, M.P.; Ogunlana, S.O. Good project governance for proper risk allocation in public-private partnerships in Indonesia. Int. J. Proj. Manag. 2006, 24, 622–634. [Google Scholar] [CrossRef]

	



Andi. The importance and allocation of risks in Indonesian construction projects. Constr. Manag. Econ. 2006, 24, 69–80. [Google Scholar] [CrossRef]

	



Zhao, T.; Li, J. Decision modeling process of risk allocation in international construction projects. In IEEE Conference Anthology; IEEE: Beijing, China, 2013; pp. 1–4. [Google Scholar] [CrossRef]

	



Peckiene, A.; Komarovska, A.; Ustinovicius, L. Overview of risk allocation between construction parties. In Procedia Engineering; Elsevier Ltd.: Amsterdam, The Netherlands, 2013; pp. 889–894. [Google Scholar] [CrossRef]

	



Ghassemi, R.; Gerber-Becerik; Transitioning to IPD: Potential Barriers & Lessons Learned. 2011. Available online: www.leanconstructionjournal.org (accessed on 14 May 2024).

	



Ashcraft, H.W.; Bridgett, H. IPD Teams: Creation, Organization and Management; Hanson Bridgett LLP: San Francisco, CA, USA, 2011. [Google Scholar]

	



Sari, E.M.; Irawan, A.P.; Wibowo, M.A. Role of Technical Education in Partnering Construction Project: A Geographical Study on Indonesia. Rev. Int. Geogr. Educ. 2021, 11, 636–644. [Google Scholar] [CrossRef]

	



Dossick, C.S.; Azari, R.; Kim, Y.-W.; El-Anwar, O. IPD in Practice: Innovation in Healthcare Design and Construction. In Proceedings of the Architectural Engineering National Conference: Building Solutions for Architectural Engineering, AEI, State College, PA, USA, 3–5 April 2013. [Google Scholar]

	



Rached, F.; Hamzeh, F. Implementation of IPD in the Middle East and Its Challenges. In Proceedings of the International Group for Lean Construction, Oslo, Norway, 25–27 June 2014. [Google Scholar] [CrossRef]

	



Guan, J. Exploration on the Methods of Forming an IPD Project Team and the Responsibility of Team Members; American Society of Civil Engineers: Reston, VA, USA, 2018. [Google Scholar]

	



Qazi, A.; Quigley, J.; Dickson, A.; Kirytopoulos, K. Project Complexity and Risk Management (ProCRiM): Towards modelling project complexity driven risk paths in construction projects. Int. J. Proj. Manag. 2016, 34, 1183–1198. [Google Scholar] [CrossRef]

	



Rehacek, P. Risk management 2. J. Eng. Appl. Sci. 2017, 12, 5347–5352. [Google Scholar]

	



Perera, B.A.K.S.; Rameezdeen, R.; Chileshe, N.; Hosseini, M.R. Enhancing the effectiveness of risk management practices in Sri Lankan road construction projects: A Delphi approach. Int. J. Constr. Manag. 2014, 14, 1–14. [Google Scholar] [CrossRef]

	



Sari, E.M.; Irawan, A.P.; Wibowo, M.A.; Praja, A.K.A. Partnering Tools To Achieve Lean Construction Goals. PalArch’s J. Archaeol. Egypt/Egyptol. 2021, 18, 6727–6739. [Google Scholar]

	



Joshi, Y.; Rahman, Z. Factors Affecting Green Purchase Behaviour and Future Research Directions. Int. Strateg. Manag. Rev. 2015, 3, 128–143. [Google Scholar] [CrossRef]

	



Wibowo, M.A.; Handayani, N.U.; Mustikasari, A. Factors for implementing green supply chain management in the construction industry. J. Ind. Eng. Manag. 2018, 11, 651–679. [Google Scholar] [CrossRef]

	



Antonio, J. Financial risks in construction projects. Afr. J. Bus. Manag. 2011, 5, 12325. [Google Scholar] [CrossRef]

	



Cox, A.W.; Thompson, I. Contracting for Business Success; T. Telford: Westerkirk, UK, 1998. [Google Scholar]

	



El-adaway, I.; Abotaleb, I.; Eteifa, S. Framework for Multiparty Relational Contracting. J. Leg. Aff. Disput. Resolut. Eng. Constr. 2017, 9, 04517018. [Google Scholar] [CrossRef]

	



Da, T.; Alves, C.L.; Shah, N. Analysis of Construction Contracts: Searching for Collaboration. In Proceedings of the Construction Research Congress 2018, New Orleans, LA, USA, 2–4 April 2018. [Google Scholar]

	



Connor, P.J.O. Integrated Project Delivery: Collaboration Through New Contract Forms. 2009. Available online: https://www.aia.org (accessed on 14 May 2024).

	



Chen, W.T.; Merrett, H.C.; Lu, S.T.; Mortis, L. Analysis of key failure factors in construction partnering—A case study of Taiwan. Sustainability 2019, 11, 3994. [Google Scholar] [CrossRef]

	



Nyström, J. Partnering: Definition, Theory and the Procurement Phase. Ph.D. Dissertation, KTH Royal Institute of Technology, Stockholm, Sweden, 2005. [Google Scholar]

	



Malvik, T.O.; Engebø, A. Experiences with Partnering: A Case Study on the Development Phase. Procedia Comput. Sci. 2022, 196, 1044–1052. [Google Scholar] [CrossRef]

	



Lahdenperä, P. Making sense of the multi-party contractual arrangements of project partnering, project alliancing and integrated project delivery. Constr. Manag. Econ. 2012, 30, 57–79. [Google Scholar] [CrossRef]

	



Leicht, R.; Harty, C. Influence of Multiparty IPD Contracts on Construction Innovation. In Proceedings of the Proceedings 33rd Annual ARCOM Conference, Cambridge, UK, 4–6 September 2017. [Google Scholar]

	



Pishdad-Bozorgi, P.; Srivastava, D. Assessment of Integrated Project Delivery (IPD) Risk and Reward Sharing Strategies from the Standpoint of Collaboration: A Game Theory Approach. In Proceedings of the Construction Research Congress 2018, New Orleans, LA, USA, 2–4 April 2018. [Google Scholar]

	



Pocock, B.B.J.; Member, A.; Hyun, C.T.; Member, Z.; Liu, L.Y.; Kim, M.K. Relationsidp between Project Interaction and Performance Indicators. J. Constr. Eng. Manag. 1996, 122, 165–176. [Google Scholar] [CrossRef]

	



Alaloul, W.S.; Liew, M.S.; Zawawi, N.A.W.A. Identification of coordination factors affecting building projects performance. Alex. Eng. J. 2016, 55, 2689–2698. [Google Scholar] [CrossRef]

	



Villalba-Romero, F.; Liyanage, C. Implications of the use of different payment models. Int. J. Manag. Proj. Bus. 2016, 9, 11–32. [Google Scholar] [CrossRef]








[image: Buildings 14 01870 g001] 





Figure 1. Conceptual Framework PPP [5]. 
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Figure 2. Solicited Projects [1]. 
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Figure 3. Unsolicited Projects [1]. 
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Figure 4. User Charge Model of Indonesia. 
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Figure 5. Availability Payment (AP) Model of Indonesia [19]. 
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Figure 6. Traditional Project Management [28]. 
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Figure 7. PPP projects Management [18]. 
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Figure 8. Steps of Study. 
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Figure 9. SSM for PPP Projects Identification. 
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Figure 10. Interaction and partnering PPP project. 
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Figure 11. Model interaction and partnering PPP. 






Figure 11. Model interaction and partnering PPP.



[image: Buildings 14 01870 g011]







[image: Buildings 14 01870 g012] 





Figure 12. Model interaction and partnering PPP. 
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Table 1. Comparison Traditional vs. PPP Projects [2,3,4,5,7].
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	No
	Aspect
	Traditional Projects
	PPP Projects





	1
	Initiation Project
	Proposed by the government.
	Proposed by the government or the initiating business entities.



	2
	Payment Method
	Not flexible, followed the cycle of disbursement of funds from the government, so it was flexible when used in sudden conditions.
	Very flexible because it was funded by the private sector with investment disbursement of funds that could be carried out whenever necessary according to project needs.



	3
	Project Delay
	There were work delays due to the inflexible disbursement of funds.
	There were no work delays as work was completed early.



	4
	Project Maintenance
	Project maintenance was poor.
	Project maintenance was very good because there was operational guarantee in maintenance of both user charges and availability payment (AP).



	5
	Potential Risk
	Possessed risk.
	No risk.



	6
	Operational
	The government was responsible.
	The private sectors were responsible for operation and maintenance.



	7
	Audit
	By Government.
	Internal auditor maintained quality assurance.










 





Table 2. List of Project.
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	No
	Title
	Service Payment
	Location





	1
	PPP “A”
	AP
	South Sumatera



	2
	PPP “B”
	User Charge
	West Java



	3
	PPP “C”
	User Charge
	East Java










 





Table 3. List of Panel Experts.
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Actors

	
Resp.

	
Position/Role






	
Government

	
1

	
Head of Region




	
2

	
Project Manager Region




	
Investor

	
3

	
CEO




	
4

	
Senior Manager




	
Contractor

	
5

	
Chief Executive Officer




	
6

	
Project Manager




	
7

	
Operational Director




	
Service Management Agency

	
8

	
Project Manager




	
9

	
Operation Manager




	
Academic

	
10

	
Professor of Construction Management




	
11

	
Ph.D in Construction Management




	
12

	
Ph.D in Construction Management











 





Table 4. Factor Affecting in PPP Projects Succeed.
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	No
	Factors
	Descriptions
	References



	1
	Technical/Construction
	
	
Lack of clarity and miscorrelation of objectives



	
Ambiguity in scope



	
Strict quality requirements



	
Ambiguity in technical methods



	
Conflicting norms and standards



	
Use of innovative technology



	
Lack of experience with technology



	
Defective design/quality problems



	
Engineering changes/design variations



	
Delays in design and regulatory approvals



	
Equipment shortage





	[10,11,55,56,57,58]



	2
	Organizational
	
	
Lack of experience with parties engaged in the organization



	
Multiple contracts



	
Poor labor productivity



	
Poor labor availability/shortage of skilled labor



	
Delays in obtaining required raw materials quantity



	
Supplier and subcontractors’ defaults



	
Risk of riots





	[10,55,56,57]



	3
	Environment
	
	
Unwillingness to share information/lack of visibility



	
Escalation in raw material price



	
Miscorrelation of interests/conflicts with stakeholders



	
Contract disputes



	
Increase in labor cost impact from labor union



	
Occurrence of dispute



	
Environment damage



	
Accident related loss





	[10,55,56,59,60]



	4
	Political
	
	
Change in law



	
Land acquisition





	[13,56]



	5
	Economic
	
	
Increase materials cost



	
Difficulty of financing



	
Interest rate





	[3,9,17,56,61]



	6
	Social
	
	
Cultural barrier



	
Rigid bureaucracy



	
Lobby (legal/illegal)



	
Labor union





	[3,56]



	7
	Weather
	
	
Earthquake



	
Fire



	
Rainfall





	[10,56]
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