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Abstract — PPP scheme has been widely recognized as a cooperation between government and private sector to provide public service,
both in developed and developing countries. In contrast with developed countries, PPP implementation faces several challenges in
developing countries. Private sectors in developing countries tend to deliver an unsolicited PPP project; however, it is difficult for the
government to define the appropriate PPP structure for a specific project due to lack of knowledge and experience. This paper focuses
on developing a conceptual framework for a decision-making model to select the PPP structure model for urban rail transit. A clearly
defined PPP structure at the early stages allows both parties' allocation of responsibility and risk. It provides exact direction on the PPP
project implementation, commonly established in a long-term contract period. It is expected that the multi-criteria decision-making tools
by using the AHP approach may contribute as a guideline to support decision-makers in selecting the appropriate PPP structure for urban
rail transit, particularly on unsolicited PPP proposal.

Keywords: Public-private Partnership, Unsolicited Project, PPP Structure Model, Analytical Hierarchy Process, Urban Rail
Transit, Sustainable Transportation

1. Introduction

Public-Private Partnership (PPP) has become a cooperation scheme between government and private sector accepted in
many countries in the world as an alternative to developing infrastructure for public services, particularly to address the
government's lack of budget and technical inability to provide and manage efficient public infrastructure services [1]-[4].
The PPP project is a government initiative and is held through a structured planning process involving a competitive tender
process [5].

Policies for implementing the unsolicited PPP projects are carried out in many countries, both in developed and
developing countries, such as in Australia, Chile, Colombia, Ghana, Italy, the Philippines, South Africa, and Tanzania [5].
This unsolicited project has unique attributes so that it cannot be initiated by the government, which does not require the
government's support. Generally, the proposed project is not stated in the government planning document, requiring public
consent. It should prioritize technological innovation in providing public services that aim to provide the infrastructure
services to meet the community's basic needs and bears high-value intellectual property rights. Subsequent suggestions for
business entity initiatives will be included in the government's development plan after evaluation and approval have been
obtained [6], [7].

In determining whether a project is feasible to implement a PPP scheme, it is necessary to consider analyzing the risks
in complex projects through an objective assessment of the government and business entities' ability to manage risks and
how these can be allocated [8]. Several challenging issues are needed to address, like determining the amount of capital
investment in the project [9], structuring a PPP project according to local needs [10], and designing a long-term PPP contract
form for public transport projects [2]. Urban rail transit is also expected to anticipate macroeconomic changes, both from the
government and business entity side [8], leading to an increase of the business entities interested in PPP project investment
[11].

According to the literature review, although the PPP scheme has been introduced on wide-ranging infrastructure projects,
case studies are still limited in Indonesia, particularly those related to urban rail transit infrastructure. Some literature may
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be adopted from the foreign cases but should be adjusted with the local context [10]. Measuring the success criteria and risk
analysis are customized based on its project characteristics and how the stakeholders and experts adapt to the situation [12].

The conceptual framework and research methodology are developed to select an appropriate PPP structure for urban rail
transit infrastructure. A literature review has been conducted to identify the critical success factor and risk related to a specific
PPP project. Moreover, a pilot survey prioritizes selecting the influence success factor and risk by capturing stakeholder's
perspectives. It involves local PPP experts in specific projects familiar with and can recognize the factor influencing the PPP
project performance. The pilot survey result is used to set a structured decision-making model by utilizing the Analytical
Hierarchy Process (AHP) approach to capture stakeholder's perspectives. The outcome is expected to deliver a generic
decision-making model guideline for defining the urban rail transit project's PPP structure.

This paper reviews PPP projects' nature, its influenced factors and risks related to urban rail transit projects, and a brief
description of the decision-making model using the AHP approach. This paper aims to propose a conceptual framework for
selecting an appropriate PPP structure for urban rail transit projects for a specific case study.

2. Literatur Review

PPP terminology varies widely, where government agencies, financial institutions, academics, and concessionaires each
have their definitions [13]. The government has a central role in determining the implementation of the PPP scheme in a
public service sector because the government has an interest in social and political implications as well as a strong political
will for PPP projects [14], [15].

From various definitions, the PPP scheme, in general, has the same aspects. Those describe the relationship management
between the government and private sectors in providing public service. The PPP scheme also introduces a paradigm shift
from previously oriented towards asset creation to delivering public service with a transfer of significant risk to the private
sector and remuneration of payments in exchange for the private sector's services [9], [13].

2.1. Unsolicited Proposal in the PPP Scheme

An alternative development of this scheme is an unsolicited proposal or defined as an initial proposal from the business
entity. This proposal is a new approach to PPP project implementation that involves initiatives from the business entity as
an investor to identify and propose a public service to the government. The fundamental difference between solicited and
unsolicited project is that unsolicited projects cannot receive support from the government, which means they must be
financially viable [5].

The model for the proposed initiative for the PPP scheme provides an opportunity for the government to obtain better
technical assistance from the private sector. The private sector can identify and prioritize projects by conducting a pre-
feasibility study, introducing innovations and technologies, and an early indication of market interest in the proposed project
[5]. On the other hand, the government faces several challenges, such as the government's lack of technical capacity to assess,
prepare, and carry out PPP projects. These include managing project proposals and anticipating fiscal burdens, limited market
for projects proposed on an initiative to reduce competition, and the possibility of corruption [8], [16], [17].

2.2. The Generic PPP Structure

Conceptually, PPP is a combination of roles between the government and the private sector. The fundamental difference
between implementing a conventional contract with the PPP between the government and business entities is that the contract
duration can reach more than 30 years to build, manage, and maintain assets. When the contract duration ends, the assets
convert to government property [2], [3], [18], [19]. PPP structure development is necessary as a guide for policymakers;
therefore, it is important to identify each party's roles and interactions in the PPP projects [10].

Variations on PPP structures are based on various factors, such as the type of PPP project [1], [14], demographic
conditions and population density [9], and division of roles between the government and business entities in the PPP sector
or project [20]. Build-Operate-Transfer (BOT), Build-Owned-Operate-Transfer (BOOT), Design-Build-Finance-Operate
(DBFO), Design-Construct-Manage-Finance (DCMF), IPP, Build-Owned-Operate (BOO), Design-Build-Finance-Maintain
(DBFM) are typical schemes known in the application of the PPP concept [1]-[3], [8], [14], [18], [21], [22]. The PPP
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structure approach is generally applied to the transportation sector are Design-Build-Operate-Transfer and Build-Operate-
Transfer [23].

2.3. The PPP Key Success Factor

Based on the PPP schemes worldwide, several critical factors that affect PPP projects' success have been identified,
which includes the government’s political support and acceptance to private investment [1], [11], [24]-[27]. Stable political
conditions, supporting existing legal and policy frameworks, and a strongly committed person in charge of collaborative
projects also influence factors.

Other factors are also essential and determinant in PPP projects, including how risk is allocated between the government
and business entity and risk mitigation related to risk costs. Experience in urban rail transit development for urban areas
often fails to attract a significant investment due to demand uncertainty [1], [11], [24], [28]. Stakeholders should pay more
attention to the critical success factors of the PPP implementation; thus, creating the formulation of a PPP management
framework in urban rail transit projects with full consideration is essential [4].

2.4. Role and Risk Sharing Between the Government and Private Sector

As previously described, the first aspect determining a PPP project is the cooperation between the government and
business entities [13], [29]. The PPP structure defines the roles between the government and private sectors. It is closely
related to both parties’ motivation and reason, explaining how the PPP option is chosen to determine its participation level
[30]. Issues identification between both parties should be translated into transparent, accountable, balanced, and consistent
contractual ties to protect both party's interests [13], [15]. PPP projects are successful if the service quality meets the contract
specification. Moreover, its performance measures are conducted according to the contract provisions [8], [31].

PPP project management's risk starts from the planning stage to the transfer of assets at the end of the concession period
[32]. However, the most considerable risk occurs at the operational phase [26]. These risks represent a form of
interdependence between the government and business entities that tend to have high complexity, especially in PPP projects
[81, [10], [33]. The difference in perspective and attitudes between the two parties makes risk-sharing difficult because of
different goals [15], resulting in different acting ways [34]. Risk management in the PPP scheme becomes an effective
strategy for transferring project risk to business entities through careful contract design that can map all the risks inherent in
each component of project tasks and determine how to manage them [8].

The main risks that business entities consider in the urban rail-based transportation sector are income risk, passenger
demand risk, and ridership, risks associated with planning and design, financing, operational, and performance of assets that
influence the financial condition of a business entity [3], [8], [35], [36]. Furthermore, the risk of passenger demand and
currency exchange rates, especially in rail-based transportation infrastructure projects with PPP schemes, are risks that are
often identified [8], [36]-[39].

2.5. Analytical Hierarchy Process

Analytic Hierarchy Process (AHP) is a method used to compare pairs of criteria and alternative solutions to obtain a
systemic ranking representing rational decisions [40], [41]. The method developed by Thomas L. Saaty in the 1970s is a
decision-making method by considering the factors of logic, intuition, experience, knowledge, emotion, and perception to
be optimized in a systematic process [42]. Data analysis in this method allows the decision-making process to be undertaken
by considering a combination of qualitative and quantitative criteria (multi-criteria analysis) [43]. This approach method is
very practical and extensive, suitable for solving problems with a certain level of complexity, and requires strategic solutions
in a greater scientific field [42], [44].

By far, the AHP method has been used in several relevant scientific studies, such as to determine the type of toll road
financing with the most feasible PPP scheme in Iran, to conduct a risk assessment at the construction stage, and risk
management in wind energy projects [45]-[47]. Moreover, related research in the transport sector used the AHP to select the
best PPP model for airport development projects as decision-making tools have also been undertaken [12]. It emphasizes
that the AHP method can develop and adapt according to the times and is effectively used as a decision-making tool. As
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shown in Figure 1, the AHP structure is designed for specific urban rail transit and comprises four stages: the goals, decision-
makers, criteria, and alternatives.
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Fig. 1: AHP Structure Development

3. Methodology

Based on the problem's formulation and this study's objectives, a research design is prepared, referring to several studies
as references. This research combines several research types, such as quantitative research methods with a literature study
approach, case studies, and testing decision-making, using multi-tool AHP's decision-making criteria.

The literature study approach was carried out to obtain research variables related to the PPP application on urban
transit rail. These variables are verified according to the corresponding case study's implementation conditions. The
decision-making approach is adopted from a conceptual framework used in research to select PPP models for airports.
The case study is the unsolicited proposal of Jakarta LRT project Kebayoran Lama - Pulo Gadung, which currently has
received approval from the Provincial Government of DKI Jakarta. The PPP structure determination is essential to define
the relationship between both parties and proposed to the Provincial Government of DKI Jakarta.
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Fig. 2: Research Flowchart
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As illustrated in Figure 2, the research design describes a step-by-step approach, particularly emphasizing the
identification of research variables, verification, and validation with relevant PPP experts to select the appropriate variables
then tested in the pilot survey. Statistical analysis is performed on the process. Those selected variables are then linked and
used as input on the AHP model. The AHP model is developed as the Multi-Criteria Decision Making (MCDM) method to
evaluate pairwise comparison variables. The criteria and the alternative from the final step will be analyzed to obtain the
appropriate result.

4. Result and Discussion

The conceptual framework is designed to provide direction and assistance to the researchers to research a systematic
flow. It is a unique model constructed for specific research in approaching an existing theory to adapt the research objectives.
The conceptual framework is usually positioned in the discussion within the literature review. It consists of interconnected
concepts capable of explaining their relationships, and many researchers used this concept to answer defined problems [48].
A specific conceptual framework is developed for this research. It covers a step-by-step approach from identification, concept
design, related data collection, AHP model development to analysis and evaluation shown in Figure 3 below.
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Fig. 3: Conceptual Framework to select a PPP Structure for Study Case of Urban Rail Transit

5. Conclusion

PPP unsolicited project has become an option for the private sector to participate and contribute in public service
provision [5]. This scheme is often implemented in developing countries facing a lack of government's budget, experience,
and technical ability to deliver and introduce technology innovation [49]. Therefore, this paper aims to propose a conceptual
framework to guide the PPP stakeholders in selecting the appropriate using multi-tool AHP's decision-making criteria.

Research variables have been identified from the literature review and tested in a pilot survey by interviewing relevant
PPP experts. These variables are pairwise compared with selected PPP models for urban rail transit, referring to the
experience in the South East Asian countries [18]. This decision-making model is expected to suit the government's need to
define the PPP structure for the proposed urban rail transit project as part of the evaluation process to accept the unsolicited
PPP project proposed by the private sector.
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