Multidisciplinary Output Research For Actual and International
Eﬁfﬂﬂt ?;munﬁﬂﬁ& O Issue (MORFAI Journal) ISSN (e): 2808-6635

e [MDEX COPERNECLS
Actual and Intemational lsue S""lta . ﬂ\ ) l. L Volumes 4 No. 3 (2024)

INFRASTRUCTURE FINANCING MODEL IN PUBLIC PRIVATE PARTNERSHIP

Dhifan Fadhilah Rizky Nurhadi!, Muhamad Rizal?, Anang Muftiadi?
1.23 Faculty of Social and Political Sciences, Universitas Padjadjaran, Bandung City, Indonesia '
Corresponding E-mail: dhifan23001@mail.unpad.ac.id'

Received : 31 October 2024 Published : 09 August 2025

Revised : 10 November 2024 DOI : https://doi.org/10.54443/morfai.v4i3.3702

Accepted : 29 November 2024 Link Publish  : https://radjapublika.com/index.php/MORFAV/article/view/3702
Abstract

Research aims: This study conducts a systematic literature review to explore the evolving landscape of sustainable
infrastructure investment and financing by applying the PRISMA method and bibliometric analysis to 4,308
publications from 2009 to 2023. From this corpus, 74 peer-reviewed journal articles were selected for in-depth
analysis based on their relevance and methodological rigor.

Design/Methodology/Approach: This systematic literature review employs the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) methodology to examine the financing and investment
dimensions of sustainable infrastructure

Research findings: The findings reveal that sectors such as renewable energy, green transportation, water and
sanitation, healthcare, and digital infrastructure dominate discussions of sustainability due to their significant
environmental and social impact. In terms of financing, traditional sources such as government budgets are being
complemented by innovative mechanisms, including Public-Private Partnerships (PPPs), green bonds, ESG-linked
financing, and blockchain-based tokenization. Furthermore, the study identifies a research trend toward the
integration of Environmental, Social, and Governance (ESG) criteria, digital innovation, and collaborative
governance as foundational elements of sustainable infrastructure development. This research contributes a
conceptual framework for integrating green finance in sustainable infrastructure and highlights the
interdisciplinary, technology-driven, and policy-relevant nature of this emerging domain.

Keywords: Sustainable infrastructure, green finance, ESG, public-private partnership, infrastructure
investment.

INTRODUCTION

Infrastructure is the cornerstone of a nation's civilization. Infrastructure development is essential, especially
for Indonesia, an archipelagic country with unique geographical features. Consequently, the government persists in
enhancing connectivity among regions and aims to attain equity by prioritizing development in rural places
(Keusuma & Suriani, 2015). To enhance productivity for economic transformation in alignment with the vision of
Advanced Indonesia 2045, infrastructure development is currently a primary emphasis of government policy
(Sukwika et al., 2020). Some of the infrastructure projects carried out by the government include the construction
of toll roads, repairs to provincial roads, construction of dams, construction of airports, terminals, stations and
ports, and the construction of other infrastructure aimed at supporting the economic activities of the community
(Sukwika et al., 2020). To carry out the construction of this infrastructure, a fairly large budget is needed. The
2020-2024 State Budget indicates that the government can fulfill only 30 percent, approximately IDR 623 trillion,
of the entire infrastructure funding requirement of IDR 2,058 trillion. There exists a financing shortfall of 70
percent, amounting to IDR 1,435 trillion, for the infrastructure development budget. To overcome this funding gap,
the government has carried out several innovations and development strategies using several funding schemes.
There are several funds to overcome these budget limitations, including involving business entities, both BUMN
and private, in the form of KPBU (Government and Business Entity Cooperation) and PINA (Non-Budget
Infrastructure Financing) schemes (Yesnat & Syathi, 2022). The PPP scheme is one of the most frequently used
schemes by the government today. By involving business entities or the private sector, the government has the
opportunity to provide adequate infrastructure services to the public more effectively, efficiently, accountably, and
sustainably. Although the cost of PPP is higher, with the transfer of risk and sustainable benefits for business
entities, this scheme can provide benefits for both the government and business entities. (Putri & Putri, 2020). To
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date, there have been 50 projects financed using the PPP scheme. The classification of sectors financed through the
PPP scheme consists of 17 PPP projects in the road sector, 10 projects in the water sector, 3 projects in the energy
sector, 4 projects in the ICT sector, and 6 projects in the transportation sector. Other projects also financed by PPP
are one energy efficiency sector project, five waste management sector projects, one industrial area project, and
three housing projects (Maulana, 2021). The PPP scheme is governed by Presidential Regulation Number 38/2015,
which addresses cooperation between the government and business entities in infrastructure provision, and by
Regulation of the Minister of National Development Planning/Head of Bappenas Number 2/2020, which amends
the Regulation of the Minister of National Development Planning/Head of the National Development Planning
Agency Number 4 of 2015 regarding the procedures for implementing such cooperation. Currently, most Public-
Private Partnerships (PPPs) are executed through the establishment of a Special Purpose Vehicle (SPV), as this
allows the company to secure working capital from external sources while mitigating the impact on its gearing
ratio (debt to capital ratio). Because a high gearing ratio does not always mean good for financing institutions
(Maulana, 2021). The use of SPV aims to prevent banks from reaching the maximum loan limit, because SPVs are
treated as separate entities from their parent companies, so that if a project fails, only the SPV assets are
guaranteed and the parent company assets are not affected. Companies can avoid the risk of bankruptcy if the
project fails because banks only have protection against SPVs. Banks can also be more focused because loans to
local governments are made for only one project (Maulana, 2021).

Historically, the public sector, encompassing governments at various levels and both international and
bilateral financiers, has been instrumental in bolstering infrastructure networks. As public finance alone is
insufficient to close the funding gap, private finance is gaining significance. Recently, there has been a notable rise
in infrastructure investment by pension funds, insurance firms, sovereign funds, foundations, and endowments
pursuing long-term and steady returns. This trend also encompasses individual investors with a short- to medium-
term focus. Moreover, project financing under public-private partnerships (PPPs), wherein the public sector serves
as the principal and the private sector functions as the operator, has increasingly emerged as a prevalent method of
financing infrastructure projects globally. As privatization in the infrastructure sector expands, corporate
creditworthiness is increasingly utilized in the realm of infrastructure investment and financing to oversee and
evaluate investments. Moreover, innovative financing mechanisms are being employed to attract and mobilize
investment in sustainable infrastructure, addressing the requirements of both public and private investors. Green
finance is increasingly recognized as an effective mechanism to stimulate and facilitate investment in the
infrastructure sector. Green finance enhances resource efficiency and aids in climate change mitigation through
socially responsible investment (SRI) initiatives and impact investing. Research in Infrastructure investment
demonstrates that green finance may effectively address investment requirements in sustainable energy, energy and
water efficiency, environmental restoration, and industrial pollution management, among other areas.

To our knowledge, there has been no systematic research examining the integration of green finance within
the framework of financing and investing in sustainable infrastructure development. This systematic literature
analysis seeks to consolidate current knowledge about sources of investment and financing for sustainable
infrastructure, examine research emphasis points and trends, and assess the contribution of green finance to
sustainable infrastructure projects. This knowledge is crucial for guiding the integration of sustainable transitions
within the infrastructure sector and for coordinating associated policies and investments towards a climate-resilient
trajectory for sustainable development. We intend to address the subsequent research inquiries: 1. Which
infrastructure sectors and subsectors are relevant to sustainable infrastructure? 2. What financial sources are
presently accessible or proposed to finance sustainable infrastructure? and 3. What are the research domains and
prospective trends in sustainable infrastructure investment and finance? Utilizing the PRISMA technique, we
examined over four thousand pertinent papers and ultimately selected 74 of the most significant research for
bibliometric analysis.

The existing literature in this domain is sparse, particularly concerning quantitative research. The described
types of sustainable infrastructure are varied, encompassing both economic and social dimensions. Among the four
primary funding methods—public, private, PPP, and green finance—the growing significance of green finance is
becoming apparent. Our findings suggest a conceptual framework for integrating green money into sustainable
infrastructure development. This study has three primary contributions. Initially, our study conducts a
comprehensive assessment that classifies various forms of sustainable infrastructure and their financing sources
across a wide geographical range, thereby enhancing the comprehension of funding mechanisms for sustainable
infrastructure projects. Secondly, the study centralizes green finance in its analysis, outlining contemporary
research trends within this domain. This article emphasizes the changing dynamics, priorities, and innovations in
green finance, which are crucial for advancing sustainable infrastructure projects. Ultimately, our article
establishes a thorough framework that conceptualizes the incorporation of green finance into sustainable
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infrastructure development. Infrastructure encompasses all structures and essential amenities, both physical and
social, including buildings, electrical supply, irrigation systems, roads, and bridges, necessary for the operational
activities of communities and enterprises. Infrastructure is the catalyst for economic expansion. Infrastructure
significantly impacts the enhancement of quality of life and human welfare, encompassing the development of
skilled human resources, augmentation of consumer value, elevation of labor productivity and employment
accessibility, and the advancement of genuine prosperity. In the absence of sufficient infrastructure equity support,
the nation's economy operates inefficiently.

The availability of infrastructure is a crucial factor in stimulating Indonesia's economic development, both in
the short term by generating employment in the construction sector and in the medium to long term by enhancing
the efficiency and productivity of corporate operations. Moreover, infrastructure development aims to facilitate the
establishment of new economic hubs and bolster investment in other critical regional sectors. The constraints of the
APBN in supporting infrastructure development, as outlined in the RPJMN (National Medium-Term Development
Plan) 2015-2019, have led to a funding deficit that requires resolution. To address this, the Government must
utilize various alternative funding mechanisms, one of which is a development cooperation strategy including the
business sector, commonly referred to as Public business Partnership (PPP). A Public Private Partnership is a
contractual agreement that explicitly delineates the roles and obligations of each party. The cooperation contract
explicitly delineates the agreement's structure and the commitments required of each participant. A Public Private
Partnership can be defined as a framework that delineates the distinct functions of the private sector and the
government. The private sector serves as an investor possessing technical, operational, and innovative competence,
while the government functions as a creator of legislation and policies in development.

METHOD

This study is a Systematic Review employing the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) methodology, which consists of four stages: identification, screening, eligibility, and
inclusion. PRISMA is intended to assist systematic reviewers in transparently documenting the rationale for the
review, the methodologies employed, and the findings obtained (Page et al., 2021). A systematic review was
performed utilizing an internet database with an extensive collection of academic studies, specifically Google
Scholar.

Stage 1: Identification

The first stage for the Systematic Review is identification which was carried out in December 2024. This process
involves identifying keywords in the database search. Keywords are taken based on the research theme,
background, and objectives of the study. A journal search in the Google Scholar, Scopus, and Web of Science
databases using the keyword "Infrastructure Financing Model in the Cooperation Scheme with the Government"
which then produced 4,308 findings.

Stage 2: Screening

We identified 4,308 articles from the database. Following the elimination of duplicates, as illustrated in Figure 1,
the analysis commenced with the examination of the studies' abstracts. The papers that passed the abstract
assessment proceeded to full-text screening, resulting in the final decision regarding their relevance for inclusion in
this review. The inclusion criteria mandated that the study concentrate on the issue of investment and finance in
sustainable infrastructure and identify the sort of funding source or model present. This evaluation sought to
identify feasible sources of investment and funding for sustainable infrastructure; thus, publications concentrating
exclusively on economic or value assessment were omitted. The PRISMA flow diagram in Figure 1 depicts the
selection process and outcomes. Ultimately, 74 papers were chosen as pertinent articles for data extraction and
synthesis for this review.
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Figure 1 PRISMA Flowchart

RESULTS AND DISCUSSION

This study presents its findings across six key areas: the volume of articles published across various
databases, the attributes of the authors, the core themes and perspectives explored, the research methods employed,
and suggestions for future research directions. While the primary focus is on journal articles published until 2024,
references to earlier studies are included where they provide relevant context or support for the analysis.

The Number of Publications per Databases

This analysis is based on a review of publications related to green finance and quantitative studies
published between 2009 and 2023. A total of 74 articles were identified and analyzed. As shown in Figure 1, the
number of publications has grown significantly over time, with a notable increase starting from 2016. The peak
occurred in 2023, with 20 total articles, followed by 2022 with 17 articles. Earlier years such as 2009, 2013, and
2014 had very limited publications, with only one or a few articles each year. From the total, a portion of the
articles focused specifically on quantitative methods, and another subset addressed topics within the domain of
green finance. This trend suggests a growing academic interest in green finance research, particularly in recent
years, likely due to global emphasis on sustainability and climate-related financial strategies. Figure 2 indicates
where the articles were taken from:
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Figure 2, Distribution of Publication Years

Different Themes Covered by Researchers from 2009-2023

Between 2009 and 2023, scholarly interest in sustainable infrastructure investment has expanded
significantly, reflecting the evolving nature of global sustainability challenges. In earlier years, most studies were
centered on environmental and economic dimensions, but recent research increasingly incorporates social equity,
governance, and digital innovation. One of the dominant themes in the literature is the integration of
Environmental, Social, and Governance (ESG) principles into infrastructure planning and financing. Khan et al.
(2023) emphasized the role of ESG in project sustainability assessment, while Reymond et al. (2020) identified
ESG as an effective risk and opportunity evaluation framework in infrastructure finance.

Green finance has also emerged as a critical focus. Tian et al. (2022) explored how blockchain technology
enables tokenization of infrastructure assets, improving transparency and investor participation. Likewise, Heine et
al. (2019) emphasize the importance of climate-adaptive infrastructure by proposing the integration of carbon
pricing mechanisms and green bonds into traditional infrastructure financing. They argue that resilience—
particularly in water, sanitation, and public health systems—is no longer optional but a critical requirement in light
of escalating climate threats. Their study outlines a framework that combines carbon taxes and carbon markets to
mobilize funding for climate adaptation, especially in sectors most vulnerable to climate-related disruptions. This
approach highlights the need for coordinated efforts between public and private capital to operationalize climate
financing tools in a scientifically sound, actionable, and economically rational manner. Other works, such as
(Saheb et al., 2022) have addressed the role of Artificial Intelligence (Al) in optimizing infrastructure operations
like energy efficiency and smart transport.

Digital infrastructure and community-based systems are also gaining prominence. Sutriadi (2023)
emphasized the importance of soft infrastructure such as education and digital public services in sustainable urban
development. Meanwhile, Sari et al. (2023) and Kusnadi et al. (2020) explored how small-scale infrastructure (e.g.,
MSMEs, digital platforms) plays a growing role in national infrastructure strategies. Overall, research themes have
shifted toward a more holistic and interdisciplinary view of sustainable infrastructure, incorporating finance,
governance, technology, and stakeholder inclusivity.

Methods Used

The methodologies employed in sustainable infrastructure investment research have evolved considerably
between 2009 and 2023. In the early stages, qualitative and conceptual approaches were more common, focusing
on theoretical frameworks and policy reviews. However, recent years have seen a surge in quantitative and mixed-
method studies, signaling a shift toward empirical, evidence-based research. Quantitative methods such as
bibliometric analysis, regression modeling, and econometrics are now frequently used to analyze funding models,
policy outcomes, and investor behavior. For example, the bibliometric study by Heine et al. (2019) mapped
thematic clusters in green infrastructure literature, while Tian et al. (2022) employed network analysis to examine
technological applications in infrastructure financing. Reymond et al. (2020) adopted a mixed-method approach to
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evaluate the success of public-private partnerships and green finance instruments in Latin America. Case study
methodology is also increasingly used to assess real-world implementation of infrastructure initiatives. Tian et al.
(2022) conducted in-depth case analyses on the use of blockchain-based tokenization in renewable energy projects.
Meanwhile, Antu et al. (2021) and Ramdhani & Ramdhani (2017) explored stakeholder engagement and
governance models through localized case examples. In addition, studies such as Saheb et al. (2022) combine
content analysis with machine learning to map research trends and predict thematic trajectories. This
methodological diversification reflects the growing complexity of sustainable infrastructure as a field, requiring
robust tools to capture financial, technological, and social dimensions. The research methods employed have
become more data-driven, policy-relevant, and interdisciplinary, enabling scholars and practitioners to better
understand, design, and implement sustainable infrastructure solutions.

Relevant Infrastructure Sectors and Subsectors for Sustainability

Regarding the Relevant Infrastructure Sectors and Subsectors for Sustainability used in the analyzed
studies in investigating the extant of literature in the area, it can be summarized that from the 74 articles analyzed
in Heine et al. (2019) sustainable infrastructure encompasses a wide array of interconnected sectors, with recurring
themes including energy, transportation, water management, health, and digital services. The review identifies
renewable energy and green transportation as the most frequently cited subsectors, due to their significant impact
on carbon emissions and their potential for scalability in both developed and developing contexts. Moreover,
infrastructure associated with water and sanitation, health care systems, and resilient housing has also been
emphasized, particularly in studies related to climate adaptation and post-pandemic recovery efforts.

For instance, (Khan et al., 2023) emphasize the importance of climate-adaptive infrastructure by exploring
how carbon pricing mechanisms and climate finance strategies can be integrated into traditional infrastructure
funding models. Their study highlights that resilience in infrastructure particularly in sectors like water supply,
sanitation, and public health is no longer optional but essential in addressing the escalating risks posed by climate
change. They argue that integrating market-based instruments, such as carbon credits and green bonds, into
infrastructure investment frameworks not only enhances project bankability but also ensures alignment with
national adaptation plans and the Sustainable Development Goals (SDGs). This is in line with the insights from
Sutriadi (2023) , who brings attention to soft infrastructure such as education, digital governance, and community-
based services. These "intangible" systems are increasingly recognized as foundational to the success of physical
infrastructure, especially in the context of smart and sustainable cities.

Several studies, including Tian et al. (2022), have started to investigate how advanced technologies, such
as blockchain and tokenization, may be used to fund and manage sustainable infrastructure projects, especially in
energy and transport sectors. These innovations highlight a shift toward digital infrastructure as a new and
increasingly relevant domain. Furthermore, the review by Saheb et al. (2022) demonstrates how Artificial
Intelligence (Al) is being utilized to improve energy efficiency in infrastructure systems, including smart grids,
predictive maintenance of public utilities, and the optimization of public transport routes. The literature reflects a
growing consensus that technological integration is essential for the next generation of sustainable infrastructure.
Additionally, infrastructure serving Micro, Small, and Medium Enterprises (MSMESs) is increasingly highlighted in
national policies as a sector that enhances local economies and inclusive development. The Indonesian case, as
discussed in the National Economic Recovery Program (PEN) and the Proudly Made in Indonesia (BBI) campaign,
illustrates how government prioritizes MSME infrastructure as a lever for both economic resilience and
sustainability (Ramdhani & Ramdhani, 2017). In conclusion, the literature reveals a diverse and expanding
understanding of infrastructure sustainability that goes beyond traditional "hard" assets. Emerging themes in recent
publications include the integration of environmental, social, and governance (ESG) principles across sectors, the
application of frontier technologies, and the redefinition of infrastructure to include digital and social services. This
evolution reflects the complex demands of sustainable development and underscores the need for cross-sectoral
approaches in future infrastructure planning and investment.

Financial Sources for Sustainable Infrastructure

In analyzing the literature on Financial Sources for Sustainable Infrastructure, it becomes evident that the
challenge of financing sustainable infrastructure remains one of the most pressing issues faced by governments and
development stakeholders worldwide. The review conducted by Heine et al. (2019) and Reymond et al. (2020)
reveals that a fundamental constraint in infrastructure development lies in the limited fiscal space and high capital
requirements. Many governments, particularly in developing countries, continue to rely heavily on annual budgets
(APBN/APBD) that are often insufficient to meet infrastructure needs. As a result, there is a growing shift toward
mobilizing alternative financing sources that not only bridge financial gaps but also align with sustainability goals.
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Public-Private Partnerships (PPPs) have emerged as a key mechanism to attract private capital into infrastructure
projects. However, as noted by Tian et al. (2022), conventional PPP models often face challenges in risk allocation
and return predictability, especially for projects with long gestation periods. To address this, the Indonesian
government, for instance, has introduced fiscal incentives such as Viability Gap Funding (VGF) under Minister of
Finance Regulation No. 223/2012. This regulation allows the state to co-finance infrastructure projects that are
economically beneficial but financially unviable for private investors. Such support mechanisms are critical to
increasing the bankability and attractiveness of sustainable infrastructure ventures.

Alongside traditional PPP schemes, the literature identifies green finance instruments as a rising trend in
infrastructure investment. Green bonds, ESG-linked loans, and blended finance models have been widely adopted
in many countries to mobilize capital for projects related to renewable energy, clean transportation, and climate-
resilient infrastructure. The work of Khan et al. (2023) emphasizes the integration of carbon markets as a dual
instrument for climate adaptation and project financing. Meanwhile, Ramdhani & Ramdhani (2017) emphasize the
importance of fiscal strategies that include both tax incentives and direct subsidies to promote infrastructure
investments among small enterprises and local governments. Furthermore, the increasing relevance of
Environmental, Social, and Governance (ESG) standards in financing is reflected in the policy direction of many
national governments and multilateral development banks. ESG integration ensures that infrastructure projects are
not only financially viable but also socially inclusive and environmentally responsible. The literature by Saheb et
al. (2022) and the Inter-American Development Bank (Reymond et al., 2020) demonstrates that ESG-based
assessment frameworks are now influencing both project selection and investor decision-making in infrastructure
finance.

Notably, digital financial innovations such as blockchain-based tokenization (Tian et al., 2022) are also
entering the infrastructure finance landscape. These tools allow for fractional investment, improved transparency,
and reduced transaction costs, thereby broadening access to infrastructure investment for smaller investors and
communities. While these models are still in the early stages of adoption, their potential to democratize
infrastructure finance is a subject of ongoing research. In conclusion, the literature indicates a transformative shift
in how infrastructure is financed from purely state-driven models to a more diverse ecosystem of blended finance,
private capital, green instruments, and digital platforms. This diversification of funding sources is not only
necessary to close the infrastructure investment gap but also vital to ensure that new infrastructure is sustainable,
resilient, and equitable.

Research Domains and Emerging Trends in Sustainable Infrastructure Investment

Recent literature highlights that sustainable infrastructure is no longer viewed purely through the lens of
engineering and economics, but increasingly as a multidisciplinary domain encompassing finance, environmental
science, digital innovation, governance, and social policy. From the systematic review by Heine et al. (2019) three
dominant research streams emerge: (1) the integration of Environmental, Social, and Governance (ESG) criteria
into infrastructure planning, (2) the application of technological innovations for infrastructure delivery and
monitoring, and (3) collaborative governance models to address complex infrastructure challenges. One prominent
trend in recent studies is the growing focus on ESG-aligned infrastructure development. As demonstrated in the
works of Khan et al. (2023) and Reymond et al. (2020), ESG frameworks are increasingly being adopted by both
governments and private investors to guide project selection, funding decisions, and long-term risk management.
Infrastructure projects are now assessed not only based on financial feasibility but also on their environmental
impacts, social equity outcomes, and governance standards. This marks a critical shift from purely quantitative
cost-benefit approaches toward more holistic and value-driven assessments.

Technological innovation also plays a vital role in reshaping the future of infrastructure investment. As
discussed by Saheb et al. (2022), the use of artificial intelligence (Al) in infrastructure particularly in energy
management, smart transportation systems, and predictive maintenance has become a key area of interest.
Furthermore, blockchain technology and tokenization, explored by Tian et al. (2022), are emerging as disruptive
tools for democratizing infrastructure finance. These technologies enable fractional ownership, enhance
transparency in project finance, and reduce intermediary costs, which collectively expand access to infrastructure
investment, especially among small-scale investors. Collaborative governance is another major research focus,
especially in studies related to inclusive infrastructure planning and implementation. The works of Sutriadi (2023)
and Antu et al. (2021) show that cross-sector partnerships between government entities, the private sector, local
communities, and civil society are essential for ensuring that infrastructure is responsive to diverse needs and
sustainable in the long run. This model emphasizes the co-creation of value, stakeholder participation in decision-
making, and shared accountability throughout the infrastructure lifecycle. Moreover, post-pandemic infrastructure
research has shifted attention toward resilience and adaptive capacity. With increasing frequency of climate-related
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disasters and global health crises, many studies now investigate how infrastructure systems can be designed to
withstand shocks while continuing to provide critical services. This includes both physical resilience (e.g., flood-
resistant transport networks) and systemic resilience (e.g., decentralized energy grids and digital health
infrastructure). In conclusion, the academic landscape on sustainable infrastructure investment is evolving rapidly.
Current research trends underscore the importance of interdisciplinary approaches, sustainability metrics,
technological adoption, and participatory governance. These emerging domains reflect a global recognition that
infrastructure must not only support economic growth, but also promote environmental stewardship, social
inclusion, and institutional transparency. Future research is expected to further explore the intersections between
climate finance, digital transformation, and community-based infrastructure systems.

CONCLUSION

Investment and financing in sustainable infrastructure are widely seen as essential for attaining sustainable
growth. With growing focus on this domain, a consensus is forming that investment in sustainable infrastructure
may enhance productivity while yielding substantial advantages for the environment, social welfare, and the
economy. Following a systematic evaluation of literature adhering to the PRISMA methodology and a bibliometric
analysis, we assert the significance of green finance in this domain and present a comprehensive conceptual
framework for the integration of green finance and sustainable infrastructure. This study comprehensively explored
the domains of sustainable infrastructure investment by addressing three principal research inquiries: (1) relevant
infrastructure sectors and subsectors, (2) current and proposed financial sources, and (3) research domains and
emerging trends. First, the sectors identified as most pertinent to sustainable infrastructure include renewable
energy, transportation, water and sanitation, healthcare, and digital infrastructure.

These areas were frequently cited for their high impact on environmental resilience and social equity,
especially in post-pandemic recovery and climate adaptation contexts. Second, multiple financial sources have
been utilized to fund sustainable infrastructure, including public budgets, Public-Private Partnerships (PPP), and
increasingly, green finance instruments such as green bonds and ESG-linked funding. These funding mechanisms
are vital in addressing the substantial investment gaps, especially in emerging economies where fiscal space is
limited. Third, the emerging research trends reveal a shift toward interdisciplinary approaches that integrate
environmental science, financial modeling, digital innovation, and collaborative governance. ESG frameworks and
technologies like blockchain are being studied not only as enablers of infrastructure efficiency but also as
accountability tools for sustainability outcomes. The implications of this research are twofold: academically, it
highlights the need for further empirical studies using mixed and quantitative methods; practically, it underscores
the urgency for governments, private investors, and development partners to adopt integrated and sustainable
financing frameworks. As sustainable infrastructure is pivotal to achieving the Sustainable Development Goals
(SDGs), aligning finance, policy, and innovation will be crucial for inclusive and resilient development moving
forward.
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