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Abstract: As a model for delivering infrastructure initiatives, public–private partnerships (PPPs)
have gained significant popularity in recent years. The globalization of PPP has exposed them
to elevated risks emanating from the international real economy and financial market, which can
ultimately result in project cancellations or distress. This study analyzes risk factors affecting the
sustainable outcomes of global PPP projects from a stakeholder perspective. After identifying the
interests of key stakeholders and examining how various risks influence stakeholders’ interests, a
two-step binomial probit model is used to investigate domestic and international risk factors in PPP
arrangements based on the World Bank PPI database. The empirical results indicate that inflation
has a substantially positive effect on project failure, while factors such as PPP experience, central
government involvement, exchange rate fluctuations, etc., significantly contribute to PPP success.
In addition, the study demonstrates that trade openness and net foreign direct investment (FDI)
inflow are crucial for the transmission of global risks. The study also provides policy implications
and recommendations from a risk allocation–stakeholder relationship perspective to enhance the
resilience of PPP initiatives based on these findings.
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1. Introduction

Over the last two decades, the public–private partnership (PPP) model has been widely
implemented in over 134 countries to deliver infrastructure, with the market growing to
USD 1049 billion, contributing 15–20% of total global infrastructure investment [1]. With the
widespread adoption of the PPP model, the economic and financial sustainability of PPP
projects has emerged as a crucial concern in both the practical and academic spheres. PPP
aims to combine the benefits of competitive bidding and flexible negotiation and to allocate
risk between the public and private sectors on an agreed-upon basis [2,3]. As a prominent
method for achieving performance, reducing transaction costs [4], fostering innovation
and competition, and transferring procurement risks [5], the PPP form of procurement is
theoretically recognized as an efficient means of delivering value-for-money infrastruc-
ture and public services [6]. However, the outcomes of these projects often fall short of
expectations due to various internal and external risk factors that persist throughout the
project’s lifecycle. These factors pose significant obstacles to the sustainable development
of PPP projects [7–9].Evidence from the industry indicates that some infrastructure projects
have failed at the country or project level, with some critical determinants linked to global
risk factors.

The notion of project resilience and sustainability gained prominence in the late
1980s [10], and emerged as a pivotal global concern in the industry, particularly within
the realm of project management and infrastructure investment [11]. In the past decade,
along with the introduction of the Sustainable Development Goals (SDGs) by the United
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Nations [12], the concepts of project resilience and sustainability have increasingly gained
significant attention and popularity [9,13]. This surge in interest coincided with the con-
struction industry’s pioneering efforts in addressing environmental, economic, and social
factors in the whole life cycle management of buildings and infrastructure [10], where
resilience is commonly associated with responding to extreme events [14].

More recently, the concept of infrastructure project resilience has expanded its scope
beyond construction, engineering, and ecological resilience in the face of enduring chal-
lenges and unprecedented incidents to encompass essential project management facets,
including financial robustness, economic viability, and long-term socio-economic bene-
fits [10,11]. Public–private partnership (PPP) concessions typically span 8 to 30 years [7]
and involve diverse stakeholder interests [15–20]. PPP’s foundational premise lies in its the-
oretical capability to judiciously allocate risks among participants, harmonize stakeholder
interests, and thereby bolster the project’s long-term financial and operational resilience.
The overarching goal of PPP lies in its potential to achieve sustainable outcomes aligned
with the principles of resilient infrastructure [10].

Globalization is another trend that is reshaping the conventional landscape of infras-
tructure delivery. Globalization has accelerated at an unprecedented rate through increased
trade and investment, cross-border migration and mobility, economic and security inter-
dependence, and the worldwide involvement of multinational enterprises (MNEs) and
financial institutions that have diversified their global assets. In the last two decades, the
involvement of foreign investors, contractors, and multilateral organizations has become
a key feature of global infrastructure development. Institutional investors from various
countries have invested in a range of infrastructure projects [1]. Furthermore, the rise of
international contractors is changing the infrastructure and PPP arena. The top 250 inter-
national contractors in the construction industry have a combined contracting revenue of
USD 522 billion from projects outside their home countries. Research indicates that the
involvement of multinational enterprises (MNEs) and multilateral development banks
(MDBs) in PPP projects may have a detrimental impact on project survival [21].

Although there is a heated discussion on the winners and losers of globalization,
it is undeniable that globalization has brought shared prosperity and shared risks. In
a globalized world, countries and projects are interconnected through investment and
trade, resulting in the international transmission of financial stress and economic shocks,
which can transfer risk from one specific country or group of countries to the entire global
economy. During the Eurozone sovereign debt crisis, sovereign rating downgrades and
rising costs of debt led to the bankruptcy of many PPP projects. Considering the various
stakeholders involved in a PPP arrangement, the channels of risk transmission that affect
project outcomes are complex, and the channels themselves can be highly interconnected.

This paper aims to examine the factors that contribute to the success of PPP, with a par-
ticular focus on the impact of risks that transcend national borders. To achieve this goal, the
study draws on a global database and a quantitative approach to validate existing literature
on the key determinants of PPP outcomes. The empirical findings underscore a significant
positive correlation between inflation and project failure. Conversely, attributes such as PPP
experience, central government engagement, and exchange rate fluctuations exert notable
influences, collectively contributing to the success of PPP ventures. Furthermore, the study
underscores the critical significance of trade openness and the inflow of net foreign direct
investment (FDI) in facilitating the transmission of global risks. Within this context, the gov-
ernment emerges as a central stakeholder, assuming a pivotal role in effectively managing
international risks. Equipped with an array of financial and monetary policies, the govern-
ment stands poised to address and mitigate these multifaceted challenges. Drawing from
these insights, this study contributes to the body of knowledge in two ways: (1) it offers
a fresh perspective in the context of today’s interconnected world, highlighting the links
between global economic cycles, cross-border risk, foreign investment, and PPP outcomes;
and (2) it enriches the stream of research on project success/failure by linking stakeholder
analysis to project survival and revealing the potential justification for government and
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multilateral development bank (MDB) support for PPP projects in the face of global risk
and economic fluctuations, which help to increase the resilience and sustainable outcomes
of PPP projects.

2. Overview of World Bank PPI Database

The World Bank Private Participation in Infrastructure (PPI) database is a compre-
hensive resource that documents PPP/PFI projects across approximately 130 emerging
economies, which includes a total of 16,330 project records. After removing duplicate en-
tries, the dataset comprises 7286 projects, of which 383 are classified as failed projects.
This gives an overall failure rate of 5.26%. The PPI database is widely used in the
literature and provides valuable insights into the performance of PPP/PFI projects in
emerging economies.

Analysis of the PPI database reveals an uneven distribution of PPP development in
emerging countries, with East Asia and Latin America leading in the number of projects
while Africa and the Middle East lag behind. Furthermore, the data highlights a positive
correlation between economic development and the number of PPP projects, with upper-
middle-income countries accounting for the majority of projects. In terms of sectoral
distribution, Energy projects exceeded the number of Transport projects by more than
twofold and more than triple the number of Water and Sewerage projects. In contrast, ICT
projects were the least common (See Figure 1).

Figure 1. Devision of the database by (a) regions, (b) sectors, and (c) income groups.

Figure 2 provides a visual representation of the number of new and failed projects
between 1990 and 2015. The solid line shows the number of new projects that reached
financial closure each year, while the dotted line represents the number of projects that
failed during the same period. It is worth noting that both trends show a similar pattern,
with a correlation coefficient of 0.41 (Figure 3).
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Figure 2. Global trend in failed projects and new projects.

Figure 3. Correlation between failed projects and new projects.

There are two anomalous surges in project activity that occurred between 2006 and
2007 and between 2011 and 2012, which deviated from the global downward trend
observed since 1997/98. Notably, the first surge was followed by the global financial
crisis of 2007–2008, while the second surge coincided with the sovereign debt crisis. It is
noteworthy that a one-year temporal lag was observed between the first surge and the
onset of the financial crisis, whereas the second surge occurred one year after the onset of
the sovereign debt crisis. This finding aligns with Chudik and Fratzscher’s analysis [22],
which highlights the differing impacts of these two crises on global economies. The present
study’s findings lend support to the notion that international factors, such as macroeco-
nomic conditions, can have a profound impact on PPP resilience, and should be given due
consideration when assessing risk in such ventures.

With respect to failed projects, our analysis reveals that the period between financial
closure and the year in which a project is classified as “Cancelled” or in “Distress” is
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typically less than ten years. In the majority of cases, failed projects exhibit a swift decline
in performance immediately following financial closure. Specifically, a large proportion of
failed projects are classified as being in distress within the first year after achieving financial
closure. These findings underscore the importance of carefully assessing project viability
and risk prior to financial closure and suggest that early indicators of project distress should
be closely monitored and acted upon to minimize the risk of project failure (Figure 4).

Figure 4. Time lag between financial closure and project failure.

Figure 5 illustrates the number of new projects that achieved financial closure each
year (represented by the solid line), as well as the number of projects that failed during
the same period (represented by the dotted line). By breaking down the global trend
into regional trends, the analysis reveals how region-specific economic phenomena can
impact the outcomes of PPP projects. For example, the steep increase observed in the
East Asia region between 1995 and 1998 can be attributed to the Asian Financial Crisis of
1997–1998, which was largely driven by currency risks. Similarly, the impact of the Latin
American Economic Liberalization movement of the 1990s is evident in the graph, which
shows a sharp rise in both failed and new projects between 1990 and 1999, followed by a
gradual decline. These findings provide compelling evidence that the determinants of PPP
project outcomes go beyond individual countries and are influenced by global and regional
economic trends. As such, it is crucial to consider such factors when assessing the risks
associated with PPP projects and developing effective risk mitigation strategies [23].

Figure 5. Trends of new and failed projects in (a) East Asia and (b) Latin America.
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By analyzing the data on a sectoral basis, it is noteworthy that the Energy sector
experienced a significant increase in the number of new projects (represented by the solid
line) from 2011 to 2013. This trend may be attributed to the high level of oil prices during
the period from 2011H1 to 2014H1, as depicted in Figures 6 and 7.

Figure 6. Trends of new projects (represented by the solid line) and failed projects (represented by
the dotted line) in (a) Energy and (b) Water and Sewerage sector.

Figure 7. BRENT and WTI oil prices (1989–2015).

3. Literature Review

A notable feature of PPP projects is the involvement of multiple stakeholders with
diverse interests, making it challenging to identify the risk factors that contribute to the sus-
tainable outcomes or failure of projects [15,16]. Stakeholder theory was selected as the most
appropriate framework for the research question [2,15–17], while other theories such as
incomplete contract theory [24], agency theory [5], transaction cost theory [4,25,26], the per-
spective of critical success factors (CSF) [27–29], or collaboration, network, and governance
perspectives [15,30–32] were not employed. For instance, agency theory was not pursued
as it focuses on the principal–agent relationship (public sector and the SPV) [5,17] and does
not delve into the interrelationships among various stakeholder groups as explored in this
study. Furthermore, the exploration of network and governance perspectives was omitted
due to the intricate nature of such analyses, which would necessitate in-depth case-by-case
analysis to uncover nuanced factors such as trust, entrepreneurship, and resource allocation
capabilities [15,30,31].
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3.1. Risk Allocation and Stakeholders in a PPP Project

This paper will focus on stakeholder theory in the specific context of PPP and its
unique features [2,17,18,33]. Despite the fact that PPP lacks a common definition, the
definition widely used by the practitioners may be structured as follows: “A cooperative
venture between the public and private sectors, built on the expertise of each partner that
best meets clearly defined public needs through the appropriate allocation of resources,
risks, and rewards” [11]. According to stakeholder theory, stakeholders are defined by
Freeman as any group or individual who can affect or is affected by the achievement
of the organization’s objectives [34]. El-Gohary et al. [19] further define stakeholders
in a PPP arrangement as any person or organization that has a legitimate interest in a
project. The approach to stakeholder analysis involves three levels of stakeholder analysis:
rational, process, and transactional. The rational level addresses stakeholder identification
and perceived stakes, while the process level involves classifying stakeholders based on
their interests, stakes, and power [34,35]. The transactional level focuses on managing
stakeholder relations, trade-offs, and understanding stakeholder legitimacy. Clarkson also
distinguishes between primary stakeholders, who significantly impact the organization’s
survival, and secondary stakeholders, who influence or are influenced by the transaction
but are not directly involved in transactions with it [36].

Infrastructure projects, especially in the context of PPP, require the careful considera-
tion of stakeholders throughout the project life cycle. Stakeholders may possess different
relationship traits or attributes, including power, legitimacy, and interests [37]. The primary
concern is identifying stakeholders with a significant potential influence on the project’s
success and allocation of responsibilities and accountability. Figure 8 depicts the intricate
network of stakeholder relationships between those parties in a typical PPP arrangement
with international participants, and most projects in the World Bank PPI Database may fall
into this category. Below we will illustrate the role, function, power, and interests of each
party in more detail.

Figure 8. Stakeholder relationships in a typical international PPP project (drawn by authors).

The government’s power and interests are four-fold: firstly, as the project sponsor,
local governments are responsible for ensuring that the project aligns with the central
government’s policies, long-term objectives, and public interests when negotiating with
other local governments [38]; secondly, as the contract-awarding party, tendering party,
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and party which proactively selects its private partner for the special purpose vehicle
(SPV), the government is responsible for ensuring the private partner’s qualifications
and the effectiveness of the contract, the output specifications being clearly outlined, the
decision-making process and the tendering process being competitive and transparent, and
avoiding allocating too much risk to investors or lacking accurate predictions of demand.
Thirdly, the government is normally responsible for the following during the project
planning and construction phase: (1) the delivery of the land and site; (2) coordinating and
facilitating all dealings with the appropriate government authorities; (3) obtaining, in a
timely manner, and thereafter maintaining the approvals required for construction [11];
fourthly, for long-term project resilience, particularly government-pay projects, government
payments, viability-gap funding [18], or some form of government guarantee [39–41] or
credit enhancement [42] will be required. Unrealistic or unreasonable guarantees and
assurances made by local governments lead to high costs to fulfill contracts, resulting in
unfavorable outcomes such as renegotiation or project failure [43].

Private partners/equity investors in international public–private partnerships (PPPs)
typically include MNEs, pension funds, insurance companies, and sovereign wealth funds,
collectively known as “financial sponsors,” who seek long-term stable returns [44]. In
recent years, there has been a rise in infrastructure mergers and acquisitions, leading to
the emergence of “strategic sponsors” who are willing to take on higher risks for potential
returns in the early stages of project development. Some of these sponsors are specialized
infrastructure funds [45]. Private investors are primarily concerned with the creditworthi-
ness risk of local governments, and they must assess the liability of government officials’
decisions. Consequently, it is imperative that the private sector seek the government’s
cooperation and assistance; however, the institutional quality of some local governments
may considerably increase the cost of such cooperation and assistance [46]. Especially for
foreign investors, the nature and quality of host country institutions affect FDI in a variety
of ways [47]. The commitment of private partners to longer-term investment and operation
is essential to the resilience of a project. Infrastructure is not typically considered a financial
asset, but it does exhibit certain characteristics that are common to financial assets, such as
longer-term maturity with lower liquidity, predictable and often inflation-linked cash flows,
and low correlation with other asset classes [1]. The private partners place a premium on
long-term returns and performance relative to global equity investments.

Lenders/debt financiers are a key source of infrastructure financing, particularly
for projects in emerging markets, and they often rely on bank lending from advanced
economies, particularly international financial institutions [1]. These loans are typically
indexed to the London Interbank Offered Rate (LIBOR) with a margin added to it. However,
since the 2008 financial crisis, new regulations such as Basel III have placed significant
constraints on the long-term financing capacity of commercial banks. This has particularly
affected infrastructure assets with longer contract periods, which may struggle to secure
long-term financing at affordable rates [48]. Since the majority of PPP ventures are struc-
tured with project financing, SPV normally lacks sufficient collateral to cover the loans. The
lenders rely on government guarantees, collaterals from private partners, or other credit
enhancement measures to compensate for the risks associated with the project [49]. Banks
also execute “Direct agreements” with the SPV to guarantee the bank’s ability to intervene
directly in crisis circumstances to take direct control over the borrower’s contracts with
the government or the contractors [50]. Lenders are susceptible to credit risk and liquidity
dry-ups, but they are generally committed to the long-term viability of projects, as the
majority of project loans are long-term loans that will mature after the construction period.

Contractors are generally categorized in two ways: construction contractors or op-
eration and maintenance contractors which intervene at different phases of the projects.
The two types of contractors normally have certain ways of collaborating to ensure a
smooth takeover from construction to operation. As the project moves from the de-
sign/construction to the operation/maintenance stage, the risk/return profile changes,
and risks are shifted/reallocated to the party best able to manage it. In the past, PPP
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practitioners have always viewed the risks associated with the construction stage to be
more prominent. However, as project management techniques improve over the years,
such as the EPC/turnkey methods of delivery that have already made risk management
and cost control, i.e., cost overrun, inflation of the price of the raw materials, considerably
less risky [51]. In the meantime, the resilience of O&M operators is becoming more of a
question, considering the supply and demand of the provided services tend to become in-
creasingly less sustainable, especially in the case of high inflation in user-payment projects
and government payment default in government-payment projects, O&M operators of-
ten struggle to meet the financial requirements and standards as predicted at the project
planning stage [21,29,50].

As for the end users, based on the principle of public goods, the PPP’s foundation is
publicness and the pursuit of public interests, and its main purpose is to address public
needs by providing public services [51]. On the contrary, a ‘white elephant’ has been
defined as an investment project that results in negative social outcomes and inefficient
redistribution of wealth. To avoid the “white elephant” in infrastructure [52], users should
be at the center of the entire PPP process (design, delivery, and outcome evaluation). If the
project poses no significant demand risk for the private party, there will be incentives for the
government to promote any form of project, some of which may become white elephants.

In summary, public–private partnerships (PPPs) highlight the intricate nature of the
process and the diverse range of stakeholders involved, setting them apart from other
infrastructure delivery models. The dynamic relationships among these stakeholders,
constantly evolving within the PPP framework, presents a substantial challenge in ef-
fective project management [17,20]. De Schepper [20] underscores a noticeable research
gap, with limited research (covered by 22 research articles) directed towards stakeholder
management within PPPs, and even fewer studies centering on project success. Wegrzyn
and Wegrzyn [16] propose that the success of PPP projects hinges upon the knowledge of
stakeholders, their capacity to influence the project, their motivation, the urgency of project
implementation, and their adeptness in fostering relationships with other stakeholders, etc.
Jiang et al. [26] examined the bargaining process in PPP projects between multinational
investors and contractors (MNEs) and the host government, emphasizing the significance
of the governance and ownership structure of the Special Purpose Vehicle (SPV). While
current stakeholder analysis guidelines offer a foundational framework, they omit crucial
intricacies surrounding the actual engagement or the process of influence [16,20]. Given
this backdrop, the examination of risk factors influencing the outcome of PPP projects from
a stakeholder perspective adds a compelling dimension to this study.

3.2. Risk Determinants in Global Risk Transmission

Our attention now turns to the global risk transmission mechanism, which proposes
that risks originating in one country or the global economy can affect PPP projects and
create risks in other countries. This study aims to identify the channels through which
global risks impact PPP projects, either by directly affecting them financially or by indirectly
affecting the real economy of the country and subsequently impacting PPP projects. In
contemporary international economics, the perception of international trade and finance
as distinct domains has been a prevailing perspective [53,54]. However, a pivotal aspect
of grasping this interconnection lies in comprehending the intricate relationship between
interest rates, exchange rates, and inflation rates. The interactions between these factors
significantly shape trade dynamics and investment patterns [55]. Another noteworthy
contemporary development pertains to the shift in focus. Initially, the analysis centered
on a country-wide perspective, drawing insights from national trade and foreign direct
investment (FDI) statistics. Subsequently, attention is redirected toward the behaviors of
multinational enterprises (MNEs). Rather than solely observing the entirety of a country,
the emphasis evolved to scrutinize individual stakeholders. This involved delving into
specific dynamics, such as the intricate relationship between governments and MNEs [56].
Remarkably, this aligns with the stakeholder perspective central to our study’s framework.
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On a global scale, Chudik and Fratzscher [22] investigated the transmission of shocks
to risk and liquidity across 28 economies, including 10 advanced and 18 emerging economies.
They focused on two specific periods of global risk outburst: the 2007–2008 financial crisis
and the 2010–2011 sovereign debt crisis. The research found that the perception of risk
transmission varied across countries and was influenced by portfolio choice decisions by
investors, the strength of countries’ fundamentals (such as sovereign rating and quality of
institutions), and their financial exposure to the U.S. Furthermore, the geographic flight-to-
safety phenomenon observed during the 2007–2008 crisis became less compelling during
the 2010–2011 crisis. Notably, the authors found that the signs of emerging market elastici-
ties during the crisis were always opposed to those of advanced economies, suggesting a
differentiated effect of U.S. variables on the rest of the world.

Dovern and van Roye [57] extended the time horizon from 1970 to 2012 and found
that the correlation of financial stress across countries had increased considerably over the
four decades, peaking during the 2007–2008 financial crisis. They used five risk indicators,
i.e., stock market volatility, exchange rate volatility, stock market returns, government
bond volatility, and banking sector volatility, and demonstrated that the correlation of
financial stress was stronger with increased financial openness/exposure. The research
emphasized the negative impact of financial stress on economic activity and the significant
role of the United States in the global transmission of financial stress. Furthermore, the
authors identified industrial production as a good indicator for capturing global shocks.
In a similar approach to Chudik and Fratzscher [22], Cashin et al. [58] investigated two
significant scenarios of global risk transmission: China’s economic slowdown and the surge
in global financial market volatility. The study comprised 33 economies, representing more
than 90% of the world’s GDP. The authors found that China’s slowdown had a significant
impact on less-diversified commodity exporters and ASEAN countries, with evidence of a
fall in global inflation and short-term interest rates, which negatively affected global equity
and oil prices in the short run, and impacted interest rates in the long term.

It is crucial to recognize that international risks do not have a uniform impact, and
their effects on each country and its projects can vary significantly. As an illustration, the
International Monetary Fund estimates that China’s economic slowdown will predomi-
nantly impact the economies of the Association of Southeast Asian Nations (ASEAN), with
the exception of the Philippines, owing to their significant trade exposure to China [22].

4. Risk Determinants of Project Outcome

Many studies have identified the factors that contribute to the success or failure of PPP
projects [27–29,59,60], while our objective here is to establish quantitative relationships be-
tween the risk factors and the project outcomes [26,61]. Through an extensive review of the
literature, this study has identified several key risk factors influencing PPP development.
Notably Hammami et al. [62] identified seven key channels affecting PPP development,
including government constraints, the political environment, market conditions, macroe-
conomic stability, institutional quality, the legal system, and past experiences with PPP.
Their research confirmed that heavy government fiscal burdens, good market conditions,
low inflation, good institutional quality, and previous experiences with PPP contribute
to PPP development; Reside [63] and Reside and Mendoza [64] found that factors such
as exchange rate fluctuations, government guarantees, debt ratios, and project support
influence PPP failure rates. Further research conducted by Jimenez et al. has a pronounced
regional focus, linking country risk to the outcomes of PPP projects in Eastern Europe [65]
and Latin America [66]. We will provide a more detailed elaboration on these risk factors
and the previous research supporting the inclusion of these factors.

To aid in this process, risks have been classified into various categories for presen-
tation purposes, although it is important to note that these categories are not necessarily
independent of one another. For example, Reside and Mendoza [64] have shown that
political risk often arises from macroeconomic risk, while Dailami and Klein [67] have
highlighted the connection between market risk and credit risk, particularly in emerging
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markets. Similarly, fluctuations in commodity prices—a sectoral risk—can sometimes lead
to government intervention and the realization of political risk [63]. Another constraint
stems from the unique attributes of each project. The list of risks presented below may not
encompass all the potential risks associated with the project. This constraint can be more
pronounced when we take into account that risks can be reduced, increased, or transferred
during different phases of the project development [7]. For example, the risk associated
with construction may be eliminated as the project transitions from the construction phase
to the operation phase. This article adopts a holistic and result-oriented view by focusing
on the project outcome rather than the process, in order to explore the overall effect of risk
on project resilience.

4.1. Domestic Risk Determinants
4.1.1. Market Risk

Market risk, also known as commercial risk or revenue risk, is associated with the
ability to purchase infrastructure services at market prices. Market risk is highly sensitive to
changes in both prices and demand, and fluctuations in inflation rates can potentially harm
project success [68]. Market/revenue risk is particularly important if the project’s primary
revenue source is market-based, where short-term revenue shortfalls could undermine the
project’s long-term viability [69].

Considering the extensive involvement of various emerging and developing economies
in the database, another category of indicators pertains to trade. Many emerging economies
significantly depend on trade to sustain their domestic economies [70], as the average
trade-to-GDP ratio is 58% for the economies in our project database. Empirical investiga-
tions [2,24,58] have shown that risk transmission is amplified in the presence of heightened
trade exposure, while the dependence on tariffs as a source of fiscal income incentivizes
governments to expand their trade exposure [71].

Another indicator of market risk is inflation. High inflation may cause a significant
decrease in end users’ affordability and an increase in labor and material costs, resulting
in a rise in project construction and operation costs, which will impact the contractors’
financial performance [28,62]. Table 1 details the market risk indicators and their impact on
primary stakeholders.

Table 1. Market risk indicators.

Indicators Indicator Description Impact on Primary Stakeholders

GDP per capita

Average per capita GDP growth,
indicating the level of affordability in a

consecutive period
(Source: World Bank)

End users

Openness (Trade Exposure)

1. Openness/Trade exposure:
Average ratio of total exports and
imports divided by GDP

2. Average ratio of fuel and industrial
exports to total exports

(Source: World Bank)

Government

Inflation Average inflation rate
(Source: World Bank) End users/Contractors

4.1.2. Fiscal Risk

The fiscal position of the government indicates the constraints and ability of the
government to fulfill its obligations. Several governments worldwide, including Brazil,
Canada, Chile, China, Colombia, Spain, and the United Kingdom, have implemented
measures such as the provision of a minimum revenue guarantee (MRG) [72], viability gap
funding [18], or government subsidies [73]. However, such government support can also
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pose a significant fiscal risk, especially if the project is backed by a government guarantee.
Falling government revenues and shrinking domestic financing, such as government
treasury funds, can exacerbate this problem and create long-term budgetary and debt-
related consequences for the government [74]. Table 2 details the fiscal risk indicator.

Table 2. Fiscal risk indicators.

Indicators Indicator Description Impact on Primary Stakeholders

Fiscal position Average net lending in terms of either surplus or deficit
(Source: World Bank) Government

4.1.3. Country Risk

The concept of country risk brings to the fore the distinct characteristics of each
country’s natural and economic endowment [75], political and regulatory systems [65,66],
political stability [26,76], fiscal and monetary stability, as well as their previous experiences
with public–private partnerships (PPPs), i.e., whether the central government has imple-
mented the PPP model before and whether the country has the corresponding expertise in
risk management [77,78]. Jimenez et al. [75] further classified country risks into endogenous
and exogenous country risks through whether the risk is endogenous or exogenous to the
PPP projects.

Given that PPPs rely heavily on contractual arrangements, the quality of the legal and
contractual environment is critical to their success [79]. Within an institutional environment
marked by an absence of the rule of law and accountability, policy makers wield the
authority to unilaterally alter the terms and conditions stipulated in concession agreements,
and in more severe instances, opportunistically expropriate a private partner’s profits or
assets [76,80]. If the contract is awarded directly by the central government, such projects
are generally viewed as more attractive due to state guarantees [11], and such projects
typically involve MDB support. The MDBs are not necessarily the project’s stakeholders,
but their presence implies that the external institutional environment and the internal
governance of the project are somewhat guaranteed or sufficient enough for PPP [21].
Table 3 details the country risk indicators.

Table 3. Country risk indicators.

Indicators Indicator Description Impact on Primary Stakeholders

PPP experience

Discrete variable—1 if the country has
implemented a PPP initiative before the
underlying PPP project, 0 if otherwise
(Source: World Bank’s PPI database)

Government/Private Partner

Federal or local government
granted the contract

Discrete variable—1 if the project was contracted
with the federal government, 0 if otherwise

(Source: World Bank’s PPI database)
Government/Private Partner

Support from multilateral
institutions (MLS)

Discrete variable—1 if the project received a
political risk guarantee from MFIs, 0 if otherwise

(Source: World Bank’s PPI database)
Government

4.1.4. Currency Risk

Infrastructure projects in developing countries typically rely on significant amounts of
foreign capital in the form of equity investment or loans to finance PPP. Financial exposure
is a critical component to transmit global risks [22,57]. The degree of financial exposure can
be measured through the indicator of Foreign Direct Investment (FDI) [81]. The government
has a strong motivation to encourage foreign direct investment (FDI), highlighting the
importance for the government of maintaining a stable currency [82].

Unlike debt repayments and payments to contractors, which are normally denomi-
nated in foreign currency, dividends from private partners’ investments, which stem from
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project cash flows, typically accrue in the local currency. In many emerging countries with
underdeveloped financial markets, hedging instruments (such as exchange rate swaps)
for currency risks are scarce. Unexpected devaluations can significantly impact project
profitability [83]. If strong fluctuations impact the revenue repatriation for a consecutive pe-
riod, the project’s financial viability will be in dispute. This was particularly evident in the
1990s when several public–private partnerships (PPPs) in Latin America [66] and Southeast
Asia experienced financial challenges due to unexpected currency fluctuations [62]. Table 4
details the currency risk indicators.

Table 4. Currency risk indicators.

Indicators Indicator Description Impact on Primary Stakeholders

FDI (Financial Exposure) Average change in FDI net inflows
(Source: World Bank) Government

Exchange rate Standard deviation in the real exchange rate
(Source: World Bank) Private Partners

4.1.5. Credit Risk and Liquidity Risk

Credit risk refers to the increase in financing costs that can result in higher debt service
payments and elevated project costs, rendering previously feasible projects no longer
bankable [83]. Lenders/debt financiers carefully analyze the cash flows associated with a
project to ensure that the profits are sufficient and that the creditworthiness of the project
is strong enough to enable loan repayment [84]. The ratio of short-term foreign debt to
exports serves as an indicator of the creditworthiness of the sovereignty [85].

In some cases, credit risk leads to liquidity risk, which involves the unavailability
of shorter-term financing. The interest rate indicates the risk-free cost of capital in the
economy. Interest rate hikes either raise project financing costs or dry up liquidity, which
will force lenders to meet redemption calls, significantly restricting the capital available for
PPP projects [22]. Burger et al. [74] examined the impact of the 2007–2008 financial crisis
on PPP and concluded that the increased financing costs and limited financial liquidity
significantly affected PPP projects. Table 5 details the credit and liquidity risk indicators.

Table 5. Credit risk and liquidity risk indicators.

Indicators Indicator Description Impact on Primary Stakeholders

Interest rate Average change in real interest rate
(Source: World Bank) Lenders

Short-term debt Average ratio of short-term debt to exports
(Source: World Bank) Lenders

4.1.6. Construction Risk

Infrastructure projects typically entail high upfront costs and may require a lengthy pe-
riod before generating revenue, making greenfield projects riskier than brownfield projects.
Greenfield contractors must ensure that all necessary administrative work, including ob-
taining business permits and licenses, complying with environmental regulations, and
securing land handover, is completed and approved, otherwise construction risks may lead
to costly delays and significant losses for the project [69].

4.1.7. Sectoral-Specific Risk

It is worth noting that each infrastructure sector exhibits unique risks and charac-
teristics [86]. For example, the energy sector is intricately linked to energy prices and is
consequently exposed to price fluctuations. Conversely, macroeconomic conditions exert a
significant influence on the information and communication technology (ICT) and transport
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sectors [87]. In contrast, the demand for water and sewerage services tends to be relatively
inelastic, rendering this sector less vulnerable to external factors [88].

4.2. International Risk Determinants
4.2.1. Risks Transmitted through the Global Real Economy

Widely recognized as the most potent indicator of global economic activity, GDP
serves as an indispensable metric for analyzing both demand and supply side factors.
Under the impact of the global economic downturn, changes in raw material prices, and
reduced global demand, market and financial risks are likely to intensify. The impact
on GDP growth affects various stakeholders universally, albeit to varying degrees, and
influences their decision-making in diverse ways [89].

This study also examines the possibility of a single country exerting significant influ-
ence over global risk transmission. Chudik and Fratzscher [22] and Cashin et al. [58] have
both posited the United States’ dominance in global risk transmission. Cashin et al. [58] and
Cesa-Bianchi et al. [45] have further highlighted the increasing significance of the Chinese
economy in this regard. Given these factors, the economic growth of both China and the
United States has been incorporated into the model. Table 6 details the indicators for risks
transmitted through the global real economy.

Table 6. International risk indicators (real economy).

Indicators Indicator Description Impact on Primary
Stakeholders

External GDP growth
(U.S./China)

GDP Growth
(Source: World Bank) All stakeholders

4.2.2. Risk Transmitted through the Global Financial Market

Several risks are directly linked to the global financial market. Credit risk, for instance,
can be gauged by fluctuations in the London Interbank Offered Rate (LIBOR) [22]. To
measure stock market fluctuations, the NASDAQ Composite Index has been widely utilized
as the variable [22,58]. Previous studies [22,58,90–92] have demonstrated the connection
between commodity prices/oil prices and global risk transmission. Contractors will face
significant challenges in managing project costs due to the drastic increase in commodity
prices, with cost overruns posing a significant threat to project resilience [7]. Table 7 details
the indicators for risks transmitted through the global financial market.

Table 7. International risk indicators (financial market).

Indicators Indicator Description Impact on Primary Stakeholders

LIBOR fluctuations Standard deviation of LIBOR
(Source: Federal Reserve Economic Data) Lenders

Stock market fluctuations NASDAQ Composite Index
(Source: Federal Reserve Economic Data) Private Partners

Oil price fluctuations BRENT Crude Oil Price
(Source: Federal Reserve Economic Data) Contractors

5. Materials and Methods
5.1. Data Description

The World Bank’s Private Participation in Infrastructure (PPI) database is the pri-
mary data source for this study (available at https://ppi.worldbank.org/ (accessed on
31 July 2022)). The World Bank PPI database is widely used by many researchers to investi-
gate diverse forms of PPP. [26,32,62–65,75]. The PPI database is cross-sectional and each
project is considered independent. The dependent variable in this study is project status,
which is binary. A value of 1 indicates a distressed or canceled project, while a value of
0 indicates an ongoing or successfully completed project [26,75].

https://ppi.worldbank.org/
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The economic data used in this study were obtained from World Bank Open Data (avail-
able at https://data.worldbank.org/ (accessed on 1 August 2022)). Financial indicators
were sourced from Federal Reserve Economic Data (available at https://fred.stlouisfed.org/
(accessed on 1 August 2022)). For a complete list of independent variables and data descrip-
tions, please see Appendix A. Independent variables were adjusted based on either the year
in which the project reached financial closure (Financial Closure Year) for the exogenous
ones or the most recent year in which the project was updated in the database (Year before
the Outcome) for the endogenous ones. However, it is worth noting that the variable for
institutional governance, represented by World Governance Indicators (WGI) (available
at http://data.worldbank.org/data-catalog/worldwide-governance-indicators (accessed
on 8 August 2022)), was held constant throughout the 25-year period. Table 8 presents the
descriptive statistics of the dependent and independent variables:

Table 8. Data Description (Dependent Variable and Independent Exogenous Variables).

No. Indicators No. of Obs. Average St. D. Min. Max.

1 Project Status 7286 0.0525666 0.2231819 0 0.58
2 GDP per capita growth 7266 0.0412766 0.0394792 −0.2143894 0.1793668
3 Inflation 7242 34.63687 202.1898 −12.59891 9630.281
4 Fiscal Position 6923 −2756.323 14649.38 −245670.3 9630.281
5 Openness 7266 58.33845 32.37531 0 215.8228
6 PPP experience 7286 0.9669229 0.1788503 0 1
7 MLS 7286 0.8734559 0.3324843 0 1
8 Central Gov. 7286 0.4360417 0.4959265 0 1
9 Net FDI inflow (ac.) 7266 0.041736 0.6104446 −13.06869 6.226839
10 Real exchange rate (std.) 4301 2.593689 2.688933 0 87.86307
11 Real interest rate 7266 0.0846632 5.035214 −40.7934 46.72787
12 Short debt to exports (av.) 6731 22.65931 16.96856 0 299.8865
13 Ratio ind. exports (av.) 7266 18.6997 17.07576 0 98.10608
14 China GDP Growth 6364 9.479046 2.067778 3.907114 14.23139
15 U.S. GDP Growth 6364 2.230547 1.528975 −2.77553 4.6852
16 LIBOR (std.) 7286 0.2240708 0.2528473 0.005359 1.202141
17 BRENT (ac.) 7286 1.441581 17.67275 −46.65 31.65
18 Nasdaq (std.) 7286 182.1118 107.9594 27.7693 581.6638

The correlation matrix for the independent exogenous variables is shown in Table 9.
As Table 9 demonstrates, none of the variables exhibit any significant pairwise correlation.

Table 9. Correlation Matrix (Independent Exogenous Variables).

Correlation Matrix 1 2 3 4 5 6 7 8 9 10

1. PPP experience 1.00
2. MLS 0.07 1.00
3. Central Gov. 0.04 −0.09 1.00
4. Real interest rate −0.01 0.00 −0.04 1.00
5. Short debt to exports (av.) −0.04 −0.03 −0.09 0.10 1.00
6.Ratio ind. exports (av.) −0.06 −0.16 0.17 0.00 0.25 1.00
7. GDP per capita growth 0.13 0.10 −0.17 −0.04 −0.14 −0.26 1.00
8. Inflation −0.20 0.04 −0.09 0.03 0.19 −0.01 −0.35 1.00
9. Fiscal Position −0.03 −0.02 −0.06 −0.04 0.08 0.00 −0.01 0.00 1.00
10. Openness −0.05 −0.06 0.15 −0.01 −0.09 −0.09 −0.03 −0.04 −0.15 1.00
11. Net FDI inflow (ac.) −0.01 −0.01 −0.08 0.05 −0.13 0.09 0.08 0.02 −0.02 −0.13
12. Real exchange rate (std.) −0.07 0.00 −0.02 0.00 0.08 0.04 −0.13 0.20 −0.14 −0.17
13. China GDP Growth 0.11 0.00 −0.15 −0.10 −0.11 −0.15 0.15 0.13 0.09 0.00
14. U.S. GDP Growth −0.02 0.00 −0.18 0.03 0.15 0.07 −0.06 0.06 0.02 −0.03
15. LIBOR (std.) 0.02 0.01 −0.15 −0.10 −0.05 −0.02 0.11 0.01 0.09 −0.04
16. BRENT (ac.) 0.04 0.03 −0.03 −0.20 −0.06 −0.07 0.17 −0.01 0.02 0.01
17. Nasdaq (std.) 0.05 −0.03 −0.03 −0.09 −0.03 0.04 −0.04 −0.16 0.02 −0.03

https://data.worldbank.org/
https://fred.stlouisfed.org/
http://data.worldbank.org/data-catalog/worldwide-governance-indicators
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Table 9. Cont.

Correlation Matrix (Cont’d) 11 12 13 14 15 16 17

11. Net FDI inflow (ac.) 1.00
12. Real exchange rate (std.) 0.08 1.00
13. China GDP Growth 0.16 −0.09 1.00
14. U.S. GDP Growth 0.08 0.12 0.05 1.00
15. LIBOR (std.) 0.11 0.05 0.25 −0.18 1.00
16. BRENT (ac.) 0.06 −0.18 0.37 0.20 0.12 1.00
17. Nasdaq (std.) 0.00 −0.01 −0.38 −0.24 0.17 −0.08 1.00

5.2. Model Specification

Given the characteristics of the datasets, we have opted for the two-step binomial
probit model with endogenous factors. For instance, consider a project that fails in 2016. The
GDP per capita growth in 2016 may impact project outcomes due to the lack of purchasing
power. However, the GDP per capita growth in 2008, the year of project design, may impact
the project outcome due to wrong decisions made at the planning stage, and also distinctly
impacts the GDP per capita growth in 2016 due to continuity. GDP per capita growth
in 2008 is therefore an endogenous factor to GDP per capita growth in 2016. To address
this intricacy, the two-step binomial model is employed, which conducts two sequential
regression steps to mitigate the influence of these factors. This approach has been developed
and refined by prominent econometricians such as McFadden [93], Newey [94], and Rivers
and Vuong [95]. The theoretical foundations of the probit model and econometrics, which
underpin our analysis, are drawn from works by Stock and Watson [96], Cameron and
Trivedi [97], and Baum [98]. The STATA® command that we have employed to implement
this model is specified as follows and the model specification for models 1–9 is illustrated
in Table 10.

ivprobit depvar varlist1 (varlist2 = varlist_iv), first twostep

Table 10. Model Specification (Model 1–9).

Model No. Exogenous Variables Endogenous Variables Supporting
Literature

Model 1

• GDP per capita growth 2 years
before the outcome

• Inflation 2 years before the outcome
• Net fiscal position 2 years before the

outcome
• Openness 2 years before the outcome

• GDP per capita growth 2 years
before the financial closure

• Net fiscal position 2 years before the
financial closure

• Openness 2 years before the financial
closure

• Institutional quality:

- Rule of Law
- Control of corruption
- Voice and accountability

[2,18,22,24,58,62–
64,66,68–74]

Model 2

Model 1+

• PPP experience
• MFI support
• Federal or local government

guarantee the contract

Same as Model 1 [11,21,26,62–67,76–
79,99]

Model 3

Model 2+

• Exchange rates 1 year before the
outcome

• FDI 1 year before the outcome

Model 1+

• Exchange rates 1 year before
financial closure

• FDI 1 year before financial closure
[22,57,62–64,81–83]
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Table 10. Cont.

Model No. Exogenous Variables Endogenous Variables Supporting
Literature

Model 4

Model 3+

• Interest rates 2 years before the
outcome

Same as Model 3 [22,74]

Model 5

Model 4+

• Short-term debt to exports ratio 2
years before the outcome

• Industrial raw exports 2 years
before the outcome

Same as Model 3 [2,24,58,62–
64,70,71,83–85]

Model 6

Model 5

• China/U.S. GDP growth 1 year
before the outcome

• U.S. GDP growth 1 year before the
outcome

Same as Model 3 [22,45,57,58,89]

Model 7

Model 5+

• LIBOR fluctuations in the year of
the outcome

Same as Model 3 [22]

Model 8

Model 5+

• Oil price fluctuations in the year of
the outcome

Same as Model 3 [22,57,58]

Model 9

Model 5+

• Stock market fluctuations in the
year of the outcome

Same as Model 3 [22,57,58,90–92]

Regarding the time lag of the exogenous and endogenous factors, previous empiri-
cal research studies using similar variables suggested a country-specific time lag of risk
transmission, which is 2 for domestic variables and 1 for foreign variables [58,81]. The
inherent shifts in financial market indicators, such as LIBOR, BRENT, and NASDAQ, occur
without any inherent time lags [57,58]. The research relies on a Wald chi-square test as the
model selection criterion, as noted by Campos et al. [100]. Specifically, adding each new
variable should increase the Wald chi (2) statistic while ensuring that the variables in the
basic model remain significant and exhibit consistent coefficient signs [101].

6. Results and Discussion
6.1. Model Effectiveness

As shown in Table 11, the effectiveness of the new models was demonstrated through
the increasing Wald chi (2) test statistics resulting from the inclusion of new variables. The
results indicate that upon the addition of international variables to the models, the Wald
chi (2) test statistics of the two most significant models, Model 6 and Model 7, which used
different metrics to quantify international economic growth, reached 112.14 and 129.58,
respectively. Please note that the factors that cause success are indicated by negative signs,
whereas the factors that cause failure are indicated by positive signs.
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Table 11. Model results.

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)

GDP p.c.
growth −0.0717 0.322 −0.538 −0.670 −1.742 −1.355 −1.585 −1.413 −1.334

Inflation 0.0725 ** 0.0786 ** 0.0712 ** 0.0702 ** 0.0533 ** 0.0554 ** 0.0544 ** 0.0579 ** 0.0539 **

Fiscal position 8.2 ×
10−6 ** 8.36 × 10−6 ** −3.49 × 10−5 * −3.55 × 10−5 −3.49 × 10−5 −1.59 × 10−5 −3.93 × 10−5 −3.45 × 10−5 −3.47 × 10−5

Openness 0.00293 ** 0.00318 ** 0.00648 ** 0.00641 ** 0.00653 ** 0.00642 ** 0.00638 ** 0.00656 ** 0.00663 **
PPP exp. 0.374 0.183 0.166 −0.558 ** −0.675 ** −0.635 ** −0.529 ** −0.604 **

MLS −0.0758 −0.0371 −0.0355 0.0237 0 0.026 0.0232 0.0268
Central Gov. −0.0404 −0.204 ** −0.217 ** −0.279 ** −0.185 * −0.224 ** −0.281 ** −0.260 **
FDI inflow 0.260 ** 0.268 ** 0.338 ** 0.341 ** 0.310 ** 0.336 ** 0.344 **

Exchange rate −0.100 −0.103 −0.104 * −0.133 ** −0.0983 * −0.116 * −0.105 *
Interest rate −0.0133 * −0.0104 −0.0151 ** −0.00566 −0.0137 * −0.00884

Debt to exports −0.00151 −0.00386 −0.00169 −0.00138 −0.00133
Indl. Exports 0.00384 0.00408 0.00478 * 0.00380 0.00397
China GDP 0.0170
U.S. GDP 0.103 **

LIBOR 0.595 **
BRENT −0.00231

NASDAQ 0.000615 *
_cons −2.379 ** −2.745 ** −2.500 ** −2.456 ** −1.614 ** −1.622 ** −1.768 ** −1.665 ** −1.726 **

(−11.48) (−5.49) (−4.25) (−4.20) (−4.53) (−4.65) (−5.03) (−4.58) (−4.49)
N Wald chi (2)

test statistic
6658

44.17 **
6658

69.26 **
4059

97.19 **
4059

97.86 **
3784

107.80 **
3381

112.14 **
3784

129.58 *
3784

107.86 **
3784

108.30 **

Notes: T-statistics in parentheses * p < 0.10, ** p < 0.05.
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In the context of a multivariate regression model, multicollinearity arises when strong
correlations exist among multiple independent variables. To assess the presence of multi-
collinearity, this study employed the variance inflation factor (VIF) to quantify the extent to
which variance in the regression coefficients has been amplified. The results, as presented
in Table 12, reveal VIF values for the exogenous independent variables, with a mean VIF
of 1.37 which is far below the recommended threshold of 10 [102]. This value signifies the
absence of observed multicollinearity.

Table 12. Test for Multicollinearity of the Exogenous Independent Variables.

Variables GDP p.c.
Growth Inflation Fiscal

Position Openness PPP exp. Central Gov. FDI Inflow Exchange
Rate

VIF 1.85 1.06 1.09 1.22 1.05 1.48 1.37 1.26
1/VIF 0.541 0.943 0.917 0.820 0.952 0.676 0.730 0.794

Variables Interest rate Debt to
exports

Indl.
Exports China GDP U.S. GDP LIBOR BRENT NASDAQ

VIF 1.2 1.28 1.57 1.86 1.36 1.27 1.5 1.46
1/VIF 0.833 0.781 0.637 0.538 0.735 0.787 0.667 0.685

Mean VIF 1.37

6.2. Analysis of the Empirical Results

Model 1–5 only exhibit the risk effect of domestic risk factors. This study finds that av-
erage GDP per capita growth does not have a significant impact on project failure. However,
inflation is identified as a critical variable contributing to project failure, consistent with
previous research [62]. Trade exposure, as measured by openness, consistently contributes
to project failure. The analysis also found that factors such as support from multilateral
development banks are not statistically significant in determining project sustainable out-
comes. With regard to financial exposure, the study found that an increase in FDI net
flow significantly raises the probability of project failures, highlighting the potential risks
associated with foreign investment.

The study found that the involvement of the federal government in granting the con-
tract and past PPP experiences can reduce the likelihood of project failure, possibly due to
the central government’s ability to manage national-level projects. MLS, indicating whether
the project receives a MDB’s support in the form of a political risk guarantee, also proves
to be insignificant. When faced with a PPP project that is exposed to international risk,
the central government has additional issues to consider, such as managing the exchange
rate, interest rates, and inflation, and may need to consider infrastructure development
goals, imports of raw materials, exports, and the effort required to maintain the free flow of
capital when employing fiscal and monetary policy.

This study revealed that the real interest rate’s influence is considerable, although not
consistently evident in all models. Surprisingly, fluctuations in the exchange rate positively
impact project success, challenging the common belief that a stable currency is crucial for
sustaining foreign direct investments (FDIs). This phenomenon is likely because long-term
investments like equity investments in PPP are less influenced by short-term exchange rate
fluctuations. As much of the revenue repatriation for private partners and contractors is
denominated in foreign currencies, the negative effect of currency fluctuations is relatively
insignificant. Moreover, the project’s resilience is enhanced by maintaining open and liquid
capital markets that allow free capital flow, indicating strong institutional quality and less
reliance on a single export source.

Models 6 was used to examine the relationship between global economic growth and
PPP project success, using GDP growth to operationalize global real economy dynamics.
While China’s growth did not show a significant relationship to project outcomes, U.S.
economic growth was found to be a significant factor contributing to project failure. The
divergence may be attributed to the fact that China has consistently demonstrated greater
resilience and independence in its fiscal and monetary policies. China’s economic perfor-
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mance maintains a notable degree of independence from both global and U.S. economic
growth, with correlation coefficients of 0.08 and 0.07, respectively. Conversely, the U.S.
economy exhibits a robust correlation with overall global economic health, reflecting a
correlation factor of 0.73. Figure 9 portrays the trajectories of world GDP growth (depicted
by the solid line), while the economic growth of the U.S. (represented by the dotted line)
aligns closely with the global trend. In contrast, China’s economic growth (indicated by the
dashed line) appears largely disconnected from these trends.

Figure 9. Trends of GDP growth in China, the U.S., and the world average.

Many investors perceive Chinese assets as a viable alternative and a safe haven during
times of U.S. crises, favoring them as a means of risk evasion. The result reaffirms that
the U.S. wields a dominant influence over the global real economy and financial markets.
When the U.S. economy performs well, it leads to an increase in the value of U.S. assets,
thereby diminishing the appeal of investing in emerging market infrastructure projects.

In Models 7–9, three financial indicators were added: standard deviations in LIBOR,
average change in BRENT crude oil price, and standard deviation in the Nasdaq Composite
Index. Of these indicators, only the standard deviation in LIBOR was found to have a
highly significant impact, highlighting the importance of credit risk transmission in the
infrastructure market. This finding may also be attributed to the fact that the infrastructure
market is not as interconnected and liquid as the global financial market, suggesting
that infrastructure assets have a low correlation with other asset classes. Overall, these
findings suggest that financial indicators may have limited predictive power in assessing
the resilience of PPP projects.

6.3. Sectoral and Regional and Project Type Differences

Infrastructure assets exhibit significant heterogeneity [103], and our database break-
down revealed distinct characteristics across various infrastructure assets. To further
investigate this diversity, we conducted an empirical analysis by utilizing five sets of
dummy variables: income groups, regions, sectors, revenue sources, and project types. By
employing these variables, we aim to capture the varied impact of infrastructure invest-
ments on different socio-economic segments and understand the nuanced implications of
such investments. Please see Appendix B for the full results.

As shown in Table 13, our findings indicate that out of the three income groups, only
the low-income group exhibits a significant vulnerability to project failure. Additionally,
our analysis of region-specific dummy variables has revealed that projects in Africa and East
Asia are more prone to failure, whereas those in South Asia are more likely to succeed [104].
While the energy sector was the only sectoral dummy variable that proved significant,
both indicators for oil price fluctuations remained insignificant. The study also found that
contract periods and fiscal support from the government were not significant predictors of
project success.
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Table 13. Results of models with dummies.

Models with
Dummies (1) (2) (3) (4) (5) (6) (7) (8) (9)

LIC 0.574 **
MIC −0.0310

UMIC −0.0801
AFR 0.306 **
EAP 0.735 **
ECA −0.700 **
LAC 0.151

MENA 0
SAR −0.908 **

_cons 1.752 ** 1.758 ** 1.675 ** 1.730 ** −2.175 ** 1.948 ** 1.760 ** 1.615 ** 1.556 **
N 3784 3784 3784 3784 3784 3784 3784 3724 3784

Models with
Dummies (Cont’d) (10) (11) (12) (13) (14) (15) (16) (17) (18)

ENERGY −0.284 **
ICT 0.164

TRANSPORT 0.129
WATER 0.133

GOVRISK −0.0661
MARRISK −0.262 **

Contract period −0.00713
Greenfield −0.143 *
Brownfield 0.0925

_cons −1.590 ** 1.765 ** 1.725 ** 1.741 ** 1.654 ** 1.723 ** −1.291 ** −1.548 ** −1.705 **
N 3784 3784 3784 3784 3784 3784 2533 (−4.26) (−4.91)

Notes: T-statistics in parentheses * p < 0.10, ** p < 0.05.

Two noteworthy discoveries emerged from our comparison of greenfield versus brown-
field projects and market/revenue-based versus government-supported projects. Contrary
to popular belief, our analysis revealed that greenfield projects and revenue-based projects,
which are often regarded as riskier due to demand and construction risks, are signifi-
cantly more likely to succeed. Conversely, government-supported and brownfield projects,
which are typically viewed as less risky, proved to be insignificant. This finding implies
that our perception of project-specific risks may be altered when considering the broader
global context.

6.4. Policy Implications and Recommendations

Table 14 provides a summary of the empirical findings, highlighting the impact of
each variable on primary stakeholders. It becomes apparent that the government occupies
a central position within the stakeholder network [105]. This centrality may be attributed to
the inclusion of international variables. In light of global risk transmission, the government
assumes a pivotal role in managing external risks, equipped with various financial and
monetary policies at its disposal. Moreover, the Mundell–Fleming model [106,107] suggests
that governments may have more fiscal flexibility when they consider external factors.

Table 14. Summary of empirical findings.

Indicators Impact Impact on Primary Stakeholders

Domestic variables
Inflation Positive End users/Contractors

Openness/Trade Exposure Positive Government
PPP experience Negative Government/Private Partner

Federal or local government granted the contract Negative Government/Private Partner
FDI Inflow/Financial Exposure Positive Government

Exchange rate Negative Private Partners

International variables
U.S. GDP growth Positive All stakeholders

LIBOR fluctuations Positive Lenders
Stock market fluctuations Positive Private Partners
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It is crucial to recognize that while primary stakeholders are not necessarily the
most impacted by risks, they may not always possess the most adept risk management
capabilities. The dynamic nature of stakeholders underscores the importance of continual
management, taking into account their diverse and evolving motivations. Such an approach
fosters stakeholder relationship building, promotes checks and balances, and enhances
overall project value. Based on these findings, the study proposes the following policy
implications and recommendations:

Firstly, the study would like to reemphasize the dominant role which the government
plays in the PPP initiatives of emerging economies. Government is at the center of formu-
lating PPP-related policies and establishing an institutional environment that permits and
encourages public–private partnerships [51]. Adverse actions of the government, including
government interference, political instability, revocation of support, concession termination,
and expropriation, have caused significant setbacks for many projects [63]. Institutional
quality encompasses the quality of the country’s legal and contractual environment. Equity
investors and lenders require a well-defined legal and regulatory framework to establish
the specific rights and responsibilities associated with private sector investments and pro-
mote private sector participation. Such a framework is crucial in increasing the certainty of
long-term PPP contracts, which are essential for attracting private sector investment. The
presence of clear legal and regulatory guidelines helps to provide a stable environment for
private sector investment, thereby contributing to the outcomes of PPP projects [13].

Secondly, the policy implications of this study are particularly relevant to domestic
monetary and fiscal policy. Both monetary and fiscal policy can stimulate output through
low financing costs and lower interest rates, but at the cost of higher inflation [108]. The
empirical findings suggest that lowering interest rates can reduce PPP project failure while
rising inflation can increase it in the long run. Therefore, policymakers should be cautious
when using monetary or fiscal policy to intervene in PPP projects, as such interventions
may not always be effective [109]. In addition, the study found that variables such as GDP
per capita and government support for projects were not significant predictors of success,
further highlighting the limits of government intervention. These findings suggest that
policymakers should consider alternative approaches to supporting PPP projects, such as
improving the regulatory environment and enhancing private sector participation.

Lastly, the empirical findings suggest that while MDBs may not always be effective in
supporting such projects, lower-income countries and the African region are significantly
more vulnerable and require greater attention. As shown in Table 15, although MDBs do
not have quotas or specific focuses on any region, income group, or sector, the study found
that projects from LICs and Africa were less supported, possibly due to a lack of suitable
projects in the pipeline. To address this gap, the study recommends that MDBs enhance
their support for these countries and take their vulnerability to global risks into account.
This could involve working closely with governments and private sector actors to identify
suitable projects and facilitate their development, as well as providing targeted financial
and technical assistance. Greater attention to PPP projects in lower-income countries and
the African region could help to drive economic growth, reduce poverty, and promote
sustainable development in these regions.

Table 15. MDB support rate.

MDB Support Rate (Supported Projects/Total Projects in That Category)

Income Groups Regions Sectors

LIC 76.8% AFR 77.3% Energy 85.2%
MIC 84.3% EAP 94.6% ICT 84.7%

UMIC 89.7% ECA 85.9% Transport 90.7%
LAC 83.5% Water and sewerage 92.3%

MENA 74.3%
SAR 90.0%
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7. Conclusions

This research aimed to analyze the global determinants of risks in PPPs and investigate
the mechanism of international risk transmission. A comprehensive theoretical foundation
is provided by reviewing and selecting key determinants from various sources in the
literature [110]. These determinants were then reorganized into a unified framework that
incorporated both domestic and international variables. The framework also outlined the
channels through which global risks are transmitted. This innovative framework makes
a contribution to the field of PPP research, particularly in terms of analyzing risk factors
and assessing their impact on project resilience. Specifically, the analysis underscores the
pivotal role of the government and multilateral financial institutions in addressing risks
that pose a threat to project outcomes.

First, the research findings highlight the significance of the transmission of risks from
the international to the domestic level. High inflation, changes in U.S. GDP growth, as
well as the fluctuations in exchange rates and the global borrowing rate (i.e., LIBOR) play
significant roles in determining these outcomes. This finding highlights the systematic
effects and deep roots of the impacts from the international arena on the PPP outcomes
of individual countries [53]. Consequently, governments should remain attentive to the
global repercussions on PPP projects during major risk events such as high global inflation
or recession. Under such circumstances, it is essential for governments to provide relief
measures, special financing arrangements, and credit enhancement measures to ensure
sustainable development, preventing projects from failing or falling into distress due to
short-term shocks from the global market.

Second, the study unveiled a noteworthy adverse effect of trade and financial exposure
on PPP project outcomes, which presents a paradox considering that these factors are
fundamental determinants of both PPP development and foreign engagement in emerging
economies [1]. This finding underscores the importance of governments and investors
being vigilant about the potential risks associated with PPP projects, even as the market
becomes increasingly open to foreign interests and the potential benefits of increased
infrastructure investment. It is crucial for governments to conduct a comprehensive ex ante
evaluation of their country’s expertise and capacity to manage risks before implementing
PPP models [110]. Additionally, governments should consistently enhance the policy
environment to foster sustainable outcomes. The study’s results emphasize the significance
of adopting a balanced approach to PPP development that takes into account both the
potential benefits and risks associated with these projects.

While this study provides a valuable empirical analysis of the factors influencing
global PPP resilience in the face of global risks, it is important to acknowledge its lim-
itations. Firstly, the analysis is based on project data available only from 1990 to 2016,
which may limit its relevance in understanding more recent developments such as the
global COVID-19 pandemic outbreak in 2020. The global economic performance since the
COVID-19 pandemic has shown that vulnerable supply chains resulting from epidemic
prevention and control measures lead to dramatic increases in raw material prices and
inflation, coupled with escalated oil prices due to the Russia–Ukraine conflict, causing
cost overruns in numerous infrastructure projects. Additionally, stimulus measures im-
plemented by many governments during the pandemic have led several countries to hike
interest rates in response to high inflation, which further exacerbates the solvency chal-
lenges for emerging economies. The ever-evolving nature of international risk transmission
requires ongoing research to capture the changing landscape. Secondly, the concept of
project resilience in this study is primarily defined in terms of a binary classification of
‘success’ or ‘failure’. However, resilience encompasses multifaceted aspects including
financial sustainability, environmental sustainability, and more. The rationale behind this is
rooted in the extensive scope of the World Bank PPI database, encompassing more than
7200 projects. Consequently, delving into the specific causes of failure and comprehensively
outlining the outcomes for each project becomes an intricate challenge. Future research
should explore these additional dimensions to comprehensively analyze the sustainability
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of PPP development. Nonetheless, crafting a comprehensive database to encompass the
multifaceted performance and contentment associated with infrastructure projects presents
a formidable challenge, primarily due to issues related to data availability and resources.
Governments may be the suitable stakeholder to initiate this considering the establishment
of such an extensive database needs to capture macro-level data. This endeavor would also
necessitate the development of multidimensional metrics, serving as tools to effectively
gauge and operationalize the sustainability of these projects [9,109].
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Appendix A. Description of the Variables

Dependent variables

(1) Has the private investor exited (cancellation) or considered exiting (distress) the
project? FAIL (discrete)—1 if the project is listed as being “distressed” or “cancelled”,
0 if otherwise. Source: World Bank’s PPI database.

Independent variables
Legal and institutional framework [Instrumental]

(1) Rule of Law: the extent to which agents have confidence in and abide by the rules of
society; includes the quality of contract enforcement and property rights, the police,
and the courts, as well as the likelihood of crime and violence: RULE (continuous)—
country’s average annual score for this criterion in the WGI (1996–2015 if available).
Source: World Bank’s WGI database. [First Stage]

(2) Control of corruption: the extent to which power is exercised for private gain; includes
both petty and grand forms of corruption, as well as “capture” of the state by elites
and private interests: CORRUPT (continuous)—country’s average annual score for
this criterion in the WGI (1996–2015 if available). Source: World Bank’s WGI database.
[First Stage]

(3) Voice and accountability: the extent to which a country’s citizens can participate in
selecting their government; includes freedom of expression, freedom of association,
and a free media: VOICE (continuous)—country’s average annual score for this
criterion in the WGI (1996–2015 if available). Source: World Bank’s WGI database.
[First Stage]

Macroeconomic—economic conditions

(1) Average rate of per capita GDP growth—this is a proxy for capacity to pay: GDP p.c.
growth (continuous). Source: World Bank [Significant] [First Stage]

(2) Standard deviation in real exchange rate: Real effective ex. (continuous). Source:
World Bank [Significant] [First Stage]

(3) Average of inflation rate: Inflation (continuous). Source: World Bank [Significant]
(4) Average change in real interest rate: Real interest rate (continuous). Source: World

Bank [Significant]

International transfer of risk

(1) Financial Exposure: Average of change in FDI net inflows: Net FDI inflow (continu-
ous). Source: World Bank [Significant] [First Stage]
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(2) Trade Exposure: Average of the ratio of total exports plus imports divided by GDP:
Openness (continuous). Source: World Bank [Significant] [First Stage]

(3) Average of short-term debt to exports ratio: St. debt to exports (continuous). Source:
World Bank

(4) Average ratio of fuel and industrial exports to total exports: Ratio ind. exports
(continuous). Variables for manufacturing exports ratio and agricultural exports ratio
was not included due to the concern of multicollinearity, because they equal to 100%
minus fuel and industrial material exports. Source: World Bank

(5) GDP growth: GDP Growth (continuous). Source: World Bank

a. U.S. [Significant]
b. China

(6) Financial indicators (continuous). Source: Federal Reserve Economic Data

a. LIBOR (std.) [Significant]
b. BRENT Crude Oil (ac.)
c. Nasdaq Composite Index [Significant]

Project design phase

(1) Political risk guarantee: MLS (discrete)—1 if the project received a political risk
guarantee from MFIs, 0 if otherwise. Source: World Bank’s PPI database.

(2) Contracted with federal or local government? Central Gov. (discrete)—1 if the project
was contracted with the federal government, 0 if otherwise. Source: World Bank’s PPI
database. [Significant]

(3) Average net lending (cash surplus or deficit): Fiscal Position (continuous). Source:
World Bank [Significant]

(4) Contract period: Contract Period (continuous). Source: World Bank’s PPI database.

Dummies

1. Sectoral variables (discrete)—the following variables are binary in nature; 1 if the
condition is present, 0 if otherwise. Source: World Bank’s PPI database.

(1) ENERGY [Significant]
(2) ICT
(3) TRANSPORT
(4) WATER

2. Country dummies (discrete)—the following variables are binary in nature; 1 if the
condition is present, 0 if otherwise. Source: World Bank’s PPI database.

(1) LIC [Significant]/MIC/UMIC
(2) AFR[Significant]/EAP/ECA/LAC/MENA

3. Time dummies (discrete)—time period between 2007 and 2008 (global financial crisis)
and between 2010 and 2011 (sovereign debt crisis) are of particular interest; 1 if the
condition is present, 0 if otherwise. Source: World Bank’s PPI database.

(1) D0708D if Investment Year = 2008/2009 or if Financial Closure Year = 2008/2009
(2) D1011D if Investment Year = 2011/2012 or if Financial Closure Year = 2012/2013

[Significant]

4. Type of transaction (discrete)—the following variables are binary in nature; 1 if the
condition is present, 0 if otherwise. Source: World Bank’s PPI database.

a. Brownfield
b. Greenfield [Significant]
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Appendix B. Model Results

Table A1. Model Results (with Dummies).

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

GDP p.c. growth (av.) −1.123 −0.594 −0.882 −1.088 −4.795 ** 0.183 0.122 −1.178 −1.467 −1.085 −0.745 −0.863 −0.904 −0.877 −0.568 −0.0262 −1.051 −0.785
(−0.63) (−0.33) (−0.50) (−0.61) (−2.31) (0.10) (0.06) (−0.65) (−0.83) (−0.59) (−0.42) (−0.48) (−0.51) (−0.49) (−0.32) (−0.01) (−0.59) (−0.44)

Inflation (av.) 0.0655 ** 0.0722 ** 0.0652 ** 0.0629 ** 0.112 ** 0.0830 ** 0.0641 ** 0.0648 ** 0.0627 ** 0.0633 ** 0.0654 ** 0.0674 ** 0.0678 ** 0.0647 ** 0.0712 ** 0.0341 * 0.0628** 0.0673 **
(3.99) (4.30) (3.99) (3.77) (3.96) (4.31) (3.79) (3.80) (3.82) (3.53) (3.92) (4.04) (4.11) (3.89) (4.31) (1.71) (3.79) (4.09)

Fiscal position (av.) −0.0000579 −0.0000608 −0.0000578 −0.0000636 −0.0000924
** −0.0000480 −0.0000491 −0.0000532 −0.0000568 −0.0000385 −0.0000579 −0.0000568 −0.0000529 −0.0000538 −0.0000638 −0.0000255 −0.0000489 −0.0000542

(−1.38) (−1.47) (−1.40) (−1.52) (−2.00) (−1.15) (−1.13) (−1.24) (−1.36) (−0.92) (−1.39) (−1.37) (−1.25) (−1.28) (−1.51) (−0.64) (−1.17) (−1.30)
Openness (av.) 0.00608 ** 0.00612 ** 0.00586 ** 0.00605 ** 0.00514 ** 0.00779 ** 0.00640 ** 0.00575 ** 0.00520 ** 0.00566 ** 0.00587 ** 0.00593 ** 0.00609 ** 0.00587 ** 0.00614 ** 0.00781 ** 0.00583 ** 0.00603 **

(4.85) (4.77) (4.63) (4.75) (3.95) (5.62) (4.81) (4.56) (3.97) (4.44) (4.67) (4.69) (4.82) (4.62) (4.85) (6.02) (4.60) (4.80)
Net FDI inflow (ac.) 0.267 ** 0.248 * 0.260 ** 0.276 ** 0.242 * 0.301 ** 0.282 * 0.280 ** 0.264 ** 0.246 * 0.273 ** 0.263 ** 0.266 ** 0.262 ** 0.260 * 0.314 ** 0.256* 0.263**

(2.05) (1.87) (1.97) (2.09) (1.74) (1.99) (1.93) (2.07) (1.96) (1.82) (2.04) (1.96) (1.99) (1.96) (1.91) (2.03) (1.91) (1.96)
Real effective ex. (std.) −0.144 ** −0.148 ** −0.138 ** −0.151 ** −0.142 ** −0.135 ** −0.155 ** −0.156 ** −0.160 ** −0.145 ** −0.148 ** −0.150 ** −0.142 ** −0.147 ** −0.138 ** −0.0518 −0.145 ** −0.148 **

(−2.47) (−2.47) (−2.27) (−2.51) (−2.34) (−2.32) (−2.58) (−2.60) (−2.46) (−2.26) (−2.47) (−2.49) (−2.37) (−2.45) (−2.24) (−0.97) (−2.40) (−2.45)
PPP experience −0.565 ** −0.577 ** −0.599 ** −0.594 ** −0.448 * −0.455 ** −0.587 ** −0.622 ** −0.589 ** −0.574 ** −0.577 ** −0.558 ** −0.612 ** −0.600 ** −0.591 ** −1.146 ** −0.623 ** −0.600 **

(−2.58) (−2.64) (−2.77) (−2.73) (−1.86) (−1.98) (−2.67) (−2.73) (−2.69) (−2.61) (−2.65) (−2.54) (−2.81) (−2.76) (−2.67) (−3.63) (−2.86) (−2.75)
MLS 0.0345 0.0351 0.0463 0.0319 0.00827 0.0181 0.0258 0.0178 −0.00527 −0.0116 0.0350 0.0160 0.0292 0.0296 0.0438 0.0128 0.0239 0.0252

(0.29) (0.29) (0.39) (0.27) (0.07) (0.15) (0.21) (0.15) (−0.04) (−0.10) (0.29) (0.13) (0.25) (0.25) (0.37) (0.09) (0.20) (0.21)
Central Gov. −0.104 −0.0791 −0.0977 −0.134 0.0281 −0.0133 −0.0530 −0.0671 −0.0634 −0.0222 −0.0752 −0.0792 −0.0546 −0.0751 −0.0739 0.0499 −0.0746 −0.0741

(−1.07) (−0.81) (−0.99) (−1.35) (0.27) (−0.13) (−0.53) (−0.69) (−0.65) (−0.22) (−0.78) (−0.82) (−0.55) (−0.78) (−0.76) (0.42) (−0.78) (−0.77)
Real interest rate (ac.) −0.0128 * −0.0136 * −0.0125 * −0.0127 * −0.0174 ** −0.0164 ** −0.0137 * −0.0131 * −0.0129 * −0.0139 * −0.0129 * −0.0134 * −0.0130 * −0.0131 * −0.0122 −0.0124 −0.0132* −0.0136*

(−1.78) (−1.87) (−1.71) (−1.76) (−2.24) (−2.20) (−1.87) (−1.79) (−1.77) (−1.77) (−1.79) (−1.86) (−1.80) (−1.81) (−1.64) (−1.58) (−1.83) (−1.87)
St. debt to exports −0.00318 −0.00492 −0.00442 −0.00271 −0.00581 −0.00120 −0.00475 −0.00532 −0.00546 −0.00461 −0.00410 −0.00472 −0.00490 −0.00444 −0.00499 −0.000228 −0.00455 −0.00457

(−0.86) (−1.35) (−1.20) (−0.71) (−1.52) (−0.32) (−1.27) (−1.42) (−1.47) (−1.21) (−1.10) (−1.27) (−1.33) (−1.20) (−1.34) (−0.05) (−1.23) (−1.24)
Ratio ind. exports 0.00160 0.00397 0.00346 0.00283 0.00682 ** 0.00279 0.00318 0.00320 0.00332 0.00426 0.00350 0.00393 0.00393 0.00357 0.00404 0.000573 0.00354 0.00361

(0.58) (1.52) (1.30) (1.07) (2.29) (1.06) (1.20) (1.20) (1.27) (1.61) (1.32) (1.49) (1.49) (1.35) (1.53) (0.18) (1.34) (1.37)
LIBOR (std.) 0.762 ** 0.751 ** 0.755 ** 0.767 ** 0.691 ** 0.641 ** 0.746 ** 0.770 ** 0.761 ** 0.799 ** 0.771 ** 0.750 ** 0.737 ** 0.755 ** 0.705 ** 0.557 ** 0.745 ** 0.745 **

(5.11) (4.99) (5.03) (5.09) (4.45) (4.17) (4.92) (5.09) (5.03) (4.85) (5.12) (4.99) (4.89) (5.04) (4.58) (3.39) (4.98) (4.97)
China GDP growth −0.00930 −0.0142 −0.00949 −0.00748 −0.0334 −0.0302 −0.0134 −0.00756 −0.00488 −0.00988 −0.00924 −0.0151 −0.0113 −0.0103 −0.0145 0.0100 −0.00991 −0.0136

(−0.37) (−0.56) (−0.38) (−0.29) (−1.18) (−1.12) (−0.52) (−0.29) (−0.19) (−0.39) (−0.36) (−0.59) (−0.45) (−0.41) (−0.57) (0.34) (−0.39) (−0.53)
U.S. GDP growth 0.214 ** 0.208 ** 0.210 ** 0.216 ** 0.114 * 0.159 ** 0.223 ** 0.222 ** 0.222 ** 0.217 ** 0.217 ** 0.209 ** 0.213 ** 0.215 ** 0.187 ** 0.227 ** 0.216 ** 0.210 **

(4.37) (4.20) (4.26) (4.32) (1.76) (3.04) (4.39) (4.44) (4.37) (4.41) (4.36) (4.22) (4.29) (4.30) (3.61) (4.06) (4.33) (4.23)
LIC 0.574 **

(2.40)
MIC −0.0310

(−0.28)
UMIC −0.0801

(−0.75)
AFR 0.306 **

(1.99)
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Table A1. Cont.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

EAP 0.735 **
(2.63)

ECA −0.700 **
(−3.45)

LAC 0.151
(1.23)

MENA 0
(omitted)

SAR −0.908 **
(−2.20)

BRENT (ac.) 0.0144
(1.42)

ENERGY −0.284 **
(−3.24)

ICT 0.164
(1.14)

TRANSPORT 0.129
(1.43)

WATER 0.133
(1.32)

GOVRISK −0.0661
(−0.81)

MARRISK −0.262 **
(−2.10)

Contract period −0.00713
(−1.46)

Greenfield −0.143 *
(−1.74)

Brownfield 0.0925
(0.98)

_cons −1.752 ** −1.758 ** −1.675 ** −1.730 ** −2.175 ** −1.948 ** −1.760 ** −1.615 ** −1.556 ** −1.590 ** −1.765 ** −1.725 ** −1.741 ** −1.654 ** −1.723 ** −1.291 ** −1.548 ** −1.705 **
(−5.06) (−5.03) (−4.73) (−5.01) (−5.21) (−5.31) (−4.95) (−4.55) (−4.43) (−4.30) (−5.07) (−4.97) (−5.01) (−4.63) (−4.91) (−2.74) (−4.26) (−4.91)

N 3784 3784 3784 3784 3784 3784 3784 3724 3784 3784 3784 3784 3784 3784 3784 2533 3784 3784

Notes: T-statistics in parentheses * p < 0.10, ** p < 0.05.
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