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ABSTRACT - Public-Private Partnerships (PPPs) are essential for the modernization of 
railway infrastructure, the enhancement of service quality, and the efficient utilization of 
resources. This review provides an analysis of PPPs in the railway sector, focusing on 25 
articles retrieved from the Scopus database. Nonetheless, the study encompasses three 
primary topics: (1) PPP in Railway Projects, (2) Evaluation and Performance of Railway 
Infrastructure, and (3) Conflict Resolution and Risk Management in Railway Projects. 
Additionally, the findings suggest that PPPs can help governments reduce their financial 
burdens by utilizing private sector investment and expertise, resulting in faster project 
completion and cost savings. Effective PPPs in the railway sector are characterized by well-
defined legal frameworks, strong contract management, and transparent governance. 
However, the presence of obstacles such as time delays, exceeding the budget, and conflicts 
among partners requires the implementation of efficient risk management and flexible 
governance strategies. Besides, case studies from different nations illustrate the potential and 
intricacies of PPPs, underscoring the importance of strategic involvement of stakeholders and 
the use of creative funding models. In conclusion, this review determines that the success of 
PPPs in railway infrastructure development depends on careful planning, well-defined 
regulatory frameworks, and proactive risk management to achieve sustainable and high-
quality results. 
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1. INTRODUCTION 

Public-Private Partnerships (PPPs) are now essential for modernizing infrastructure, enhancing service quality, and 

optimizing resource utilization in the railway sector. PPPs are collaborative arrangements between government bodies 

and private sector firms that leverage each side's unique strengths to achieve common goals (Rutkowski et al., 2022). 

Collaboration in the railway industry is currently deemed essential to address the increasing need for effective, 

environmentally friendly, and financially viable transportation options (Suripatty, 2019). PPPs in the railway sector can 

be established using many procedures, including build-operate-transfer (BOT), design-build-finance-operate-

maintenance (DBFOM), and concessions (Winata & Gultom, 2023). These models allocate risks and responsibilities 

between public and private partners based on their respective expertise, promoting private investment and innovation 

while ensuring public oversight and accountability ("Impact of Effective Information Technology Governance on Audit 

Technology Performance in Ghana," 2020). The public sector benefits from the increased efficiency and technological 

advancements of the private sector, while the private sector gains access to new markets and opportunities for generating 

cash. 

The primary rationale for introducing PPPs in the railway sector is the significant financial burden associated with the 

construction and maintenance of the rail infrastructure. Government entities often face budgetary constraints that limit 

their ability to fully fund large-scale programs. PPPs allow the private sector to provide the necessary financial resources 

and operational knowledge, which helps speed up project timelines and reduce costs (Sharma & Jayachandran, 2011). 

Furthermore, PPPs enable the more convenient utilization of state-of-the-art technologies and streamlined management 

approaches, thereby enhancing the quality of services and operational effectiveness. Successful PPPs in the railway 

industry are characterized by clearly defined legal and regulatory frameworks, robust contract management, and 

transparent governance structures (Berisha et al., 2022). These elements ensure that projects are delivered on schedule at 

a reasonable cost and with a high level of quality. Furthermore, stakeholder involvement and effective public 

communication are essential for developing and maintaining public confidence and support for PPP efforts. 
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Globally, several countries have demonstrated the effectiveness of PPPs in the field of railways. An illustration of this 

phenomenon may be seen in the rail franchising model implemented in the United Kingdom, which has led to amplified 

investments, improved services, and heightened passenger satisfaction (Jupe & Funnell, 2017). The implementation of 

the PPP concept has been instrumental in the development of metro systems in many cities in India, resulting in improved 

urban mobility and stimulating economic progress. However, the success of PPPs remains challenging. Issues such as 

project completion delays, surpassing financial constraints, and conflicts among partners can undermine the benefits of 

such collaborations (Haqq & Gultom, 2021; Oyieyo, 2020). To address these issues and ensure the sustained viability of 

railway PPP projects, it is imperative to establish effective risk management, uniform performance monitoring, and 

adaptive governance (Khahro et al., 2021; Liu & Sun, 2020; Mazher et al., 2022). 

In conclusion, the implementation of PPPs in the railway sector offers a promising strategy for improving 

infrastructure, enhancing service quality, and achieving sustainable development goals (Khan & Khan, 2024; Palmer, 

2021). PPPs leverage the combined strengths of the public and private sectors to achieve significant benefits such as 

fostering economic growth and enhancing public welfare (Shuliuk & Horyn, 2022). 

1.1 Objective of the Study 

This study aims to determine the role of governance through PPP in railway projects. The objective that can be 

extracted from the scope of this paper: 

RO-1: To determine the relationship between PPP in the railway projects. 

RO-2:  To what degree, irrespective of the size or extent of the project, would the evaluation and performance of railway 

infrastructure be relevant to PPP project outcomes?  

RO-3: To determine whether risk management was practiced in the railway projects. 

2. METHODOLOGY 

The search string stage of the scoping review approach was employed to select a significant number of pertinent 

papers for this investigation. In the initial stage, pertinent keywords were chosen, and equivalent terms were identified by 

employing the Scopus database, along with previous research. Following the creation of the search queries for Scopus, 

only pertinent phrases were chosen. A total of 214 publications from both databases were gathered for the current study 

project during the initial phase of the systematic review procedure. 

Table 1. The search string  

Index Keywords 

Scopus TITLE-ABS-KEY (public-private AND partnership AND railway) AND (LIMIT-TO 

(PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 

2022) OR LIMIT-TO (PUBYEAR, 2023) OR LIMIT-TO (PUBYEAR, 2024)) AND 

(LIMIT-TO (DOCTYPE, "ar")) AND (LIMIT-TO (PUBSTAGE, "final")) AND ( LIMIT-

TO (LANGUAGE, "English")) AND (LIMIT-TO (SRCTYPE, "j")) 

2.1 Screening 

The screening method involved carefully examining the collection of potentially relevant research items to determine 

whether their content aligned with the predetermined research question(s). Subsequently, research items were selected 

based on these criteria. Nevertheless, a comprehensive assessment was conducted on 25 publications, employing rigorous 

criteria to determine their inclusion or exclusion, as outlined in Table 2. The initial criterion for selection was literature, 

specifically research papers, because of their significance as the main source of practical guidance. However, it was 

determined that the most recent study did not consider assessments, thorough analyses, statistical analyses, literary works, 

collections of literary works, specific sections within literary works, and records of conference discussions. Furthermore, 

the review was restricted to studies written exclusively in the English language. In this study, the strategy was focused 

solely on the years 2020 and 2024. Overall, a total of 189 papers were rejected because they failed to meet the duplication 

criterion. 

Table 2. The selection criterion is searching 

Criterion Inclusion Exclusion 

Language English Non-English 

Timeline 2024 – 2020 < 2019 

Literature type Journal (Article) Conference, Book, Review 

Publication Stage Final In Press 

2.2 Data Abstraction and Analysis 

In this study, integrative analysis was used to evaluate and combine multiple research designs, specifically quantitative 

methodologies. A proficient investigation was conducted to determine the relevant subjects and subcategories. The first 
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stage of theme development consisted of gathering the data. Furthermore, the authors reviewed and analyzed a set of 25 

publications to identify relevant statements or materials related to the topic of the current study. The authors then evaluated 

relevant and important studies on PPP in the railway industry. The methodology used in all investigations, as well as the 

research findings, were examined. Subsequently, the author collaborated with other co-authors to identify themes based 

on the evidence in this study. 

3. RESULTS AND DISCUSSION 

3.1 Public-Private Partnerships in Railway Projects 

PPPs in railway projects have demonstrated notable success, as evidenced by the Hyderabad Metro Rail project in 

India and Chengdu Rail Transit Line 17 in China. The Hyderabad Metro, completed in 2020 for US$3.3 billion, spanned 

67 kilometres with 57 stops, leveraging stakeholder engagement, secure funding, transparent bidding, and effective risk 

management to achieve significant time and cost savings (Killada & Gottumukkala, 2021). Similarly, the Chengdu project 

utilized a system dynamics (SD) model to optimize risk allocation and cash flow, incorporating social capital and 

government perspectives to develop a comprehensive decision-making scheme (Huang et al., 2022). Despite these success 

stories, empirical data on the superior performance of PPPs over traditional contracts remain limited. However, studies 

such as those on Dutch infrastructure projects indicate that PPPs, particularly those using the design-build-finance-

maintain model, exhibit better cost performance compared to traditional methods (Verweij & van Meerkerk, 2021). 

Second, PPPs in railway projects offer a promising approach for enhancing efficiency and managing financial risks. 

Comprehensive research provides governments, private investors, and stakeholders with the best practices for establishing 

high-speed rail (HSR) lines, emphasizing cross-border cooperation and distinct contracts for various infrastructure 

components (González-Medrano & Martínl, 2021). China's transition to PPPs under the Belt and Road Initiative aims to 

control debt while managing financial complexities, as seen in projects such as the Nairobi Expressway and the Tanzania-

Zambia Railway. However, challenges such as public opposition and corruption remain (van Wieringen & Zajontz, 2023). 

In Korea, the BTO risk-sharing model incentivizes private sector participation by sharing operating expenses and income, 

addressing inaccuracies in demand projections, and significantly impacting the concessionaire's rate of return (Lee et al., 

2022). 

 

Figure 1. A proposed framework for PPP projects that come to early termination 

Meanwhile, PPPs in railway projects encompass various innovative models for risk management, financial structuring, 

and service quality enhancement. In HSR projects, banks play a crucial role in financing and risk assessment by utilizing 

a comprehensive risk evaluation index system (EIS) and a static game model to ensure equitable risk distribution among 

the government, private sector, and financial institutions (Yang & Tan, 2020). Globally, PPPs have been applied across 

multiple infrastructure sectors, including railways, with a focus on negotiating risk. Furthermore, allocation to maintain 

public interest, though challenges in transparency and governance persist, as highlighted by the Portuguese highway 

maintenance contract  (Morais et al., 2022). Additionally, public perceptions of social responsibility activities in urban 

rail transit (URT) projects significantly influence passenger satisfaction and perceived quality, as evidenced by studies 

on PPP URT projects in Beijing, Dalian, and Hangzhou, China, thereby providing insights into sustainable project 

management and operation (Cui et al., 2022). 



Ramli et al. │ Journal of Governance and Integrity │ Volume 8, Issue 2 (2025) 

 

journal.ump.edu.my/jgi  1046 

Nowadays, PPPs have become increasingly popular in railway projects worldwide, driven by the need for innovative 

funding and management strategies. In Yokohama's Tama Plaza redevelopment, PPPs were utilized to address declining 

revenues and rising costs, highlighting the importance of socio-political and cultural contexts in effective project 

governance (Khan & Khan, 2024). URT projects, such as those in Delhi and Hong Kong, demonstrate the critical role of 

PPPs in infrastructure delivery, despite the challenges in cost-effectiveness and profitability for governments and 

concessionaires (Xiahou et al., 2022). Integrating land value capture (LVC) with PPPs has emerged as a promising 

approach to enhance economic feasibility. Additionally, a study on URT-PPPs emphasized the importance of 

understanding social impacts, proposing a conceptual model with 37 indicators to assess social consequences and 

stakeholder satisfaction  (Li & Love, 2022). These insights underscore the need for context-specific governance 

mechanisms and innovative funding strategies to ensure the success and sustainability of PPP railway projects globally. 

Finally, PPPs in railway projects such as the London Underground PPP and High Speed 2 in the UK, as well as the 

Móstoles-Navalcarnero railway in Spain, illustrate the complexities and challenges inherent in these long-term 

agreements. These projects have faced significant controversies and incomplete success, highlighting difficulties 

identified by Foster in public enterprise administration (Glaister, 2023). To address these issues, European directives and 

national legal frameworks have evolved to ensure adequate risk allocation to the private sector, particularly in cases of 

premature termination. The analysis of the Móstoles-Navalcarnero project under different Spanish legal frameworks 

demonstrates the importance of robust legal measures to protect public interest and enhance the effectiveness of PPPs in 

public infrastructure projects (Alcaraz Carrillo de Albornoz et al., 2022). These insights emphasize the need for 

meticulous risk management and legal adaptations to ensure the success and public benefit of PPP railway projects.  

3.2 Evaluation and Performance of Railway Infrastructure 

The evaluation and performance of railway infrastructure involves various innovative methodologies to enhance 

decision-making and efficiency. In Brazil, a system combining the real options theory with binomial models, dynamic 

programming, and Monte Carlo simulations addresses inefficiencies in public investment assessments by considering risk 

factors and managerial flexibility, which classical discounted cash flow methods often overlook (Gartner, 2022). 

Similarly, in Nigeria, an analysis of the railway sector over 40 years revealed that inadequate management significantly 

impacts performance, with PPPs showing slight improvements over public management (Ogochukwu et al., 2022). 

Additionally, in Serbia, the application of the Project Portfolio Management (PPM) model using the Analytic Hierarchy 

Process (AHP) has proven effective in selecting and prioritizing modernization projects. This approach aligns projects 

with strategic objectives, reduces financial resource requirements, and demonstrates the benefits of contemporary 

strategic management frameworks in railway reforms and PPPs (Ković and Milenković, 2022). 

 

Figure 2. Portfolio project candidate's selection algorithm (Adapted from: Ković & Milenković, 2022) 
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Next, the evaluation and performance of the railway infrastructure were examined across diverse contexts, shedding 

light on strategies to improve efficiency and sustainability. In India, a comprehensive analysis of the railway freight sector 

revealed challenges stemming from competition with road transportation and internal inefficiencies. Indian Railways' 

initiatives, including dedicated freight lanes, technological upgrades, and dynamic pricing, have yielded positive 

outcomes, fostering increased freight traffic and customer satisfaction (Sharma et al., 2024). Similarly, in Brazil, 

infrastructure bottlenecks and low transportation productivity have contributed to elevated freight prices and CO2 

emissions. However, to address these issues, the government has proposed a public-private partnership to enhance railway 

infrastructure. The proposed two-step assessment model combines a Network Equilibrium Model to simulate 

transportation flows and a cost-effective analysis to prioritize railway investments based on economic and environmental 

impacts. Finally, this research indicates potential cost and CO2 emission reductions with the introduction of new railway 

systems, making certain projects appealing to private investors (Branco et al., 2022).  

3.3 Conflict Resolution and Risk Management in Railway Projects 

Conflict resolution and risk management in railway projects, particularly in the context of PPPs, are complex 

endeavours that require strategic analysis and innovative approaches. Game theory offers insights into the individualistic 

behaviors of stakeholders, which is crucial for understanding and resolving conflicts inherent in PPP rail projects. 

Challenges often arise from divergent interests, requiring dynamic frameworks and evolutionary characteristics to be 

factored into conflict-resolution strategies (Shakibaei & Alpkokin, 2020). In India, the adoption of PPP procurement 

strategies in transportation infrastructure, including railways, has encountered delays and disputes, notably concerning 

land acquisition and regulatory approval. While concession agreements (CAs) provide mechanisms for dispute resolution, 

litigation remains common, highlighting the need for legislative improvements and stringent enforcement to mitigate 

conflict and ensure project success (Sinha & Jha, 2020). Similarly, in the broader context of PPPs, disputes can lead to 

renegotiations, impact project outcomes, and cause uncertainty. Robust decision-making (RDM) approaches, informed 

by game theory models and simulations, offer avenues for analyzing and mitigating the consequences of renegotiations, 

as evidenced by the case study of the Tanzania Railway project (Khallaf et al., 2021). 

Furthermore, conflict resolution and risk management in railway projects, particularly within the context of PPPs, 

require innovative frameworks and informed policy decisions. In China's URT sector, the integration of risk and reward 

mechanisms in PPP projects is facilitated by an information integration framework that leverages data and knowledge 

warehouses to enhance decision-making in financing and ongoing operations. This framework offers valuable insights 

for global URT project management (Huang et al., 2022). Similarly, in the context of high-speed railway (HSR) projects 

involving private sector participation, an SD simulation model was constructed to understand the complex interactions 

between stakeholders' decisions and passenger usage. These findings underscore the importance of coordinated efforts 

between public and private stakeholders to effectively manage HSR projects, emphasizing the need for strategic pricing, 

service availability modifications, and promotional activities throughout different operational stages (Bugalia et al., 

2023). Furthermore, the broader implications of infrastructure projects, including railways, human rights, and sustainable 

development, are examined in Myanmar. While PPPs are encouraged to support infrastructure development, challenges 

remain in addressing human rights abuses and ensuring accountability. This underscores the necessity of clear roles and 

accountability systems to mitigate adverse effects and uphold human rights standards in infrastructure 

investments(Palmer, 2021). These studies collectively emphasize the significance of proactive risk-management 

strategies, stakeholder collaboration, and policy frameworks in addressing conflicts and promoting sustainable outcomes 

in railway projects under PPP arrangements. 

4. CONCLUSIONS 

PPPs in railway projects have demonstrated significant achievements in terms of efficiency and cost reduction. 

However, there is a scarcity of empirical evidence to support their superior performance compared to regular contracts. 

This research examined the crucial significance of PPPs in the railway industry, emphasizing their capacity to update 

infrastructure, improve service quality, and optimize resource allocation. The data highlight the significant and positive 

effect of PPPs in tackling the financial, operational, and technical difficulties encountered by the railway sector. PPPs 

harness the distinct advantages of both public and private sectors to enable the injection of private investment and 

innovation while maintaining public supervision and responsibility. This collaboration not only speeds up the completion 

of projects and lowers expenses but also guarantees the use of cutting-edge technology and efficient management 

methods, thereby improving the overall quality and effectiveness of railway services. 

The effective execution of PPPs in different international settings, such as the Hyderabad Metro Rail project in India 

and Chengdu Rail Transit Line 17 in China, showcases the substantial advantages of these cooperative agreements. These 

projects exemplify the efficacy of engaging stakeholders, obtaining solid financing, implementing transparent bidding 

procedures, and using rigorous risk-management techniques. These practices result in significant reductions in time and 

cost, enhanced service delivery, and increased passenger satisfaction. Nevertheless, PPPs in railway projects encounter 

intricate issues and obstacles, underscoring the significance of tailored governance systems and legal adjustments for their 

success and societal advantages, including disagreements among partners, budgetary limits, and project completion 

delays. To address these difficulties, it is necessary to implement efficient risk management strategies, consistent 

performance tracking, and flexible governance structures.  
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Additionally, this research emphasizes the need for well-defined legal and regulatory frameworks, strong contract 

management, and transparent governance structures to ensure the successful implementation of PPP projects. These 

factors are essential for reducing risk, preventing project delays and cost overruns, and preserving public trust and support. 

Next, this study analyzed the assessment and effectiveness of railway infrastructure in many nations, emphasizing the 

need for innovative approaches and strategies to improve decision-making, productivity, and environmental friendliness. 

These involve integrating risk factors and managerial adaptability into investment evaluations, investigating the 

consequences of insufficient management and the possible advantages of PPPs, and employing project portfolio 

management models to align projects with strategic goals. Additionally, efforts such as the implementation of exclusive 

lanes for transporting goods, improvements in technology, and the use of flexible pricing strategies have yielded favorable 

results in boosting the volume of freight transportation and enhancing consumer contentment. Furthermore, the 

introduction of evaluation models that consider both economic and environmental consequences can appeal to private 

investors and contribute significantly to reducing costs and CO2 emissions.  

In conclusion, effective conflict resolution and risk management in railway projects, especially in the context of PPPs, 

necessitate strategic research, inventive methodologies, and proactive risk-management techniques. Effective stakeholder 

participation, well-informed policy decisions, and strong decision-making frameworks are essential to resolving conflicts 

and achieving sustainable outcomes in PPP railway projects. The use of PPPs in the railway industry offers a promising 

approach for achieving sustainable development objectives. PPPs provide a practical answer to the urgent infrastructure 

requirements of the contemporary world by promoting economic development, improving public well-being, and 

guaranteeing the provision of efficient, ecologically sustainable transportation choices. The findings obtained from this 

research provide useful directions for governments, private investors, and stakeholders in developing prosperous and 

enduring PPPs in the railway sector.  
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