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Abstract: Involvement of the private sector in financing and delivery of highway public–private partnerships (P3s) in the United States has
experienced various limitations and challenges. The implementation of existing P3 project delivery frameworks by the public sector have
neglected the private sector’s interests and have resulted in lack of alignment among public and private sector stakeholder institutions across
P3 project planning, procurement, and administration. Further, the public sector’s variability in P3 program maturity and P3 implementation
have entangled the emerging U.S. P3 market into a challenging environment. The purpose of this study is to determine and analyze the
underpinnings of private sector involvement in U.S. P3s in the following areas: (1) the major issues and challenges faced by private sector
stakeholders in the U.S. P3 market due to the variability in public agencies P3 project delivery process and (2) solutions and strategies
for enhancing alignment of public and private sectors and standardizing the public sector’s P3 project delivery process. Following a
comprehensive content analysis process, 25 P3 experts are identified and selected from organizations that are active in the U.S. P3 market.
A structured and consistent interview protocol is utilized to conduct interviews and document the study results. Results indicate that among
the identified challenges, regulatory uncertainty and inability of the private sector to be involved in predevelopment phases of transportation
projects, lack of a programmatic approach for P3 project development in the public sector, significant transaction costs for P3 projects that
involve private financing, and slow shift in mindset and required business processes in transitioning from conventional project delivery to
P3 were recognized as primary issues hindering private sector involvement in highway P3s. Among the identified enablers, establishing a
P3 program/unit with adequate project finance and procurement expertise, incorporating alternative funding and innovative financing con-
siderations in the planning phase, allowing the use of factoring and asset-based financing methods, and utilizing appropriate performance
bond vehicles were recognized as primary recommended opportunities for the U.S. P3 market. The outcome of this study can help state
departments of transportation (DOTs), transportation planners, contractors, and financial institutions make more informed decisions when
engaging in P3 arrangements. DOI: 10.1061/(ASCE)ME.1943-5479.0000493. © 2016 American Society of Civil Engineers.
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Introduction and Research Background

The maintenance and expansion of the aging U.S. transportation
infrastructure, an essential component of the economy, faces sig-
nificant funding and financing challenges. According to the report
card for America’s infrastructure, investments in the nation’s high-
ways would need to increase $80 billion annually and reach an
estimated $170 billion between 2008 and 2028 (ASCE 2013). Gov-
ernments at local, state, and federal levels are embracing private
sector financing in the form of public–private partnerships in order
to bridge funding gaps, leverage financial resources, and expedite

delivery of projects (Istrate and Puentes 2011; NSTIFC 2009).
In fact, the Federal Highway Administration (FHWA) has estab-
lished the Office of Innovative Program Delivery (IPD) in order to
promote excellence in project finance and delivery and encourage
state departments of transportation (DOTs) to efficiently and more
extensively utilize P3s and project finance methods. Since 1989,
56 highway P3 projects worth $46 billion were developed by state
DOTs that involved private financing (PWF 2014). P3s involve
contractual agreements between the public sector and a private
sector entity (typically a consortium) that allow for greater private
sector participation in design, construction, and financing of proj-
ects and may include operations and maintenance (FHWA 2015a).
Because of the recent increase in the number of P3s procured in the
United States and the complexity of the financing dimension of
these projects, the focus of this study is on agreements that include
a financing component, notably design-build-finance (DBF) and
design-build-finance-operate-maintain (DBFOM) agreements.

Although the use of P3s in the highway sector is growing,
evolution of the U.S. P3 market has not been without challenges.
The recent history of failed P3s, such as the Indiana Toll Road,
the Camino Columbia and SH-130 toll roads in Texas, and the
Greenville Southern Connector in South Carolina, indicate that a
variety of challenges can affect development of P3 projects from
initiation to completion. A comprehensive review of recent P3
literature by Liu et al. (2014) shows that the project development
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process for P3s can be summarized into three major interrelated
phases: (1) initiation and planning, (2) procurement, and (3) part-
nership management (EIB 2012). In the initiation and planning
phase, perhaps the major issue faced by public and private stake-
holders is the lack of adequate legal frameworks for investments
across the United States (Angelidis and Xenidis 2009). Legal
frameworks designate the laws for private sector involvement
and project procurement across the states. Inefficiencies in these
frameworks have negative impacts on private sector involvement
in P3 projects and the P3 market, in general, mainly because of
the autonomous legal and regulatory environment in each state
(Garvin 2010). These legal inefficiencies have caused the private
sector P3 teams to experience major project delays, project
cancelations, and legal obstructions in delivery of P3 projects
(Chan et al. 2011). The private sector P3 teams have experienced
long lead times and poor front-end planning decision making
because of improper management of organizational resources
(Zhang 2005c).

In the procurement phase, the lack of transparency is among
the major issues that has mainly affected private sector P3 teams.
Mallet (2008) suggests that procurement transparency issues may
lead to contract award protests and disputes. If these issues are not
resolved, P3 agreements with the private sector can be under scru-
tiny because of negative public perception and local opposition.
In addition to transparency challenges, a recent study by Rall et al.
(2014) for the National Conference of State Legislators (NCSL)
noted that more than 61% of state and local officials had no expe-
rience dealing with P3s and did not fully understand them. Existing
public sector procurement practices impose substantial proposal
development costs for the private sector participants, who are bid-
ding on P3 projects (Ping Ho et al. 2015). The challenge for the
private sector is the opportunity cost of lost time spent for proposals
that have no further value.

Finally, in the partnership phase, private sector stakeholders are
concerned with the lack of adequate contract management skills by
the public sector. The transfer of responsibilities resulting from in-
tegration of design, construction, and operations and maintenance
(O&M) services in P3s requires a more administrative role by the
public sector as opposed to the hands-on active role utilized in
traditional project delivery (Kraft and Molenaar 2014). Research
conducted as part of the National Cooperative Highway Research
Program (NCHRP) Reports 787 and 808 find that state DOTs
are worried that with the transfer of roles and responsibilities, they
are transferring the control over projects (Molenaar et al. 2015;
Minchin et al. 2014). The challenge is that existing contract
administration processes fail to accommodate the required shift
in mindset of the agency project managers and staff. The private
sector stakeholders expect a certain level of maturity in postaward
contract administration during the partnership phase in order to
establish sustained partnerships.

Recent studies on public sector’s P3 state of practice have
identified a significant degree of variability in P3 implementation
by public agencies throughout the project development process
(i.e., project initiation and planning, project procurement, and part-
nership management) (Soomro and Zhang 2015a; Martinez et al.
2013). The lack of standard approaches for P3 project delivery
as well as public agencies’ varying levels of maturity in P3 imple-
mentation have negative impacts on private sector’s ability to
deliver projects successfully (Ashuri and Mostaan 2015). A recent
global survey of 67 high level executives in the private sector by
Deloitte (2012) identified the U.S. P3 market as an emerging and
challenging market, which does not offer a desirable and standard
P3 model. Indeed, evolution of the U.S. P3 market has faced
impediments in implementing true partnerships, where the service

delivery objectives of the government are aligned with the profit
objectives of the private partners (Wang 2015; OECD 2008). There
is a need for research to identify and analyze the major challenges
and issues experienced by private sector participants in highway
projects because of the impacts of autonomous public sector P3
practices in the United States. Furthermore, there is a need for re-
search to evaluate and analyze improvement strategies that can
standardize P3 project delivery and enhance partnership alignment
between the public sector and private entities. The major stakehold-
ers impacted by this research involve public sector agencies
[i.e., state DOTs, state and national infrastructure banks, metropoli-
tan planning organizations (MPOs), and permitting agencies] and
private sector stakeholders (i.e., multinational development compa-
nies; contractors; investments banks; and procurement, financial,
and legal advisors).

The main objectives of this study are twofold: (1) identification
and analysis of the major issues and challenges faced by private
sector stakeholders in the U.S. P3 market, due to the variability in
public agencies P3 project delivery process and (2) identification
and evaluation of solutions and strategies for enhancing alignment
of public and private sectors and standardizing the public sector’s
P3 project delivery process in the United States. This study makes
several intriguing contributions to the literature. First, by system-
atically analyzing the challenges, as experienced by private sector
stakeholders, this study explores whether these issues are primary
or secondary for the U.S. P3 market stakeholders and whether
these issues are applicable at the international level as well.
Further, by evaluating recommended strategies and enabling
mechanisms this research aims to mitigate the knowledge gap
and the lack of alignment between the public and private sectors
in the U.S. P3 market. The findings are relevant for the U.S. P3
market but may also be useful for planners and policymakers in
other countries. These challenges and opportunities were identi-
fied and validated through structured interviews with 25 P3 indus-
try experts. The next section explains the methodology used to
develop the structured interviews. The results and findings are de-
scribed under two subsequent sections before conclusions are pre-
sented in the last section.

Research Methodology

In order to achieve the study objectives, a two-phase research meth-
odology was employed: (1) identification of critical issues believed
to have impact on the alignment of public and private sector in the
P3 project delivery process and (2) structured interviews with P3
industry experts from diverse stakeholder organizations. Because
of the unavailability of project performance data and diversity of
issues affecting public and private sector alignment, this study em-
ployed exploratory research methods.

Fellows and Liu (2015) indicate that the objective of exploratory
research is to gain understanding and collect information and data
such that theories will emerge in response to the questions of ques-
tions of what and why. The synthesis of state of practice and dis-
cussion of critical issues led to the development of propositions
(challenges/enablers) as to what are the challenges and enablers,
why these issues affect public and private sector alignment, and
how can P3 stakeholders adopt best practices in the U.S. P3 market.
The methodology employed in this study lends itself to a major
strength of exploratory methods, which is the ability to identify
major issues or attributes associated with a particular research prob-
lem (Claxton et al. 1980). Fig. 1 presents the outline of the research
methodology used in this study.
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Content Analysis Process

The content analysis process was used to perform a review of state
of practice with respect to critical issues affecting alignment of
public and private sector in the P3 project delivery process. The
comprehensive literature review and content analysis resulted in
identifying a set of critical issues believed to have an impact on the
three phases of P3 project delivery process: planning, procurement,
and partnership management. Table 1 lists categories of issues be-
lieved to have an impact on alignment of public and private sectors
in P3 implementation. These issues identified in the literature
review and content analysis formed the initial structure of the
interviews.

Interview Protocol

The structured interview research method was employed to gain
insight from P3 practitioners on issues identified in the content
analysis process. The interviews engage the interviewees in active
conversation and enable documentation of intriguing arguments on
various aspects of implementing P3s in the United States, specifi-
cally major challenges and enabling mechanisms for alignment of
public sector and private entities. The goal of the interview process
was to engage subject matter experts on common themes affecting
the state of practice in utilizing P3s, particularly project planning,

procurement, and partnership management. The interview protocol
development involved the following steps:
1. Identify public sector P3 practice variability in the planning,

procurement, and partnership phases;
2. Identify areas where public and private sector have faced

alignment challenges;
3. Develop an interview template;
4. Pilot test interview template;
5. Identify a list of potential contacts from organizations active in

the U.S. P3 market;
6. Diversify the pool of respondents to state DOTs, development

companies, contractors, investment banks, consulting firms,
and think tanks;

7. Contact potential interview respondents;
8. Conduct Interviews;
9. Analyze results and identify common themes; and

10. Discuss and conclude findings.
The interview questionnaire was designed considering critical

issues identified during the content analysis process. The main
outline of the structured interviews is presented in Fig. 2. The
interview questionnaire required the respondents to begin with
a description of the P3 decision-making process within their organi-
zation. Respondents were also required to describe the project
screening, P3 policy and guidelines, and proposal development and
procurement process in their organization. The second question re-
quired the respondents to explain the major challenges affecting
alignment of public sector and private entities as well as issues af-
fecting smooth P3 implementation in the United States. The critical
issues identified during the content analysis were the major focus of
the discussion henceforth. The third question required the respond-
ents to then discuss potential enablers and recommended opportu-
nities in areas identified in the content analysis process. Finally, the
interview process was concluded by asking the respondents about
the major components of the next generation of highway P3s in
the United States. The interview outline was reviewed by industry
experts and academics prior to distribution. The feedback from
these individuals was incorporated in the interview structure. The
interview structure was confined to the objectives of this study,
particularly issues identified in the content analysis process. Never-
theless, the last question enabled diversion from the study objec-
tives to identify and explore challenges and enablers affecting
public and private sector alignment beyond the content analysis or
the current state of practice. These diversions were further explored
and analyzed and are presented either by directly quoting the
respondent or by citing examples from the literature.

The interview pool consisted of organizations that have been
involved in the U.S. P3 market. To begin, a potential list of respond-
ents was developed by identifying firms that either have developed
or procured P3 projects in the United States. The main sources
of information included the FHWAOffice of IPD project database,
the Public Works Financing (PWF) newsletters and project data-
base, American Road and Transportation Builders Association
(ARTBA), and the Association for the Improvement of American
Infrastructure (AIAI), which serves as a national proponent to
facilitate education and legislation through targeted advocacy. This
initial list of respondents was filtered to organizations that have
procured or developed at least three highway P3 projects in the
United States and at least one project in international markets.
The survey request and template was distributed through emails
to 75 respondents. A total of 25 structured interviews (24 phone
and 1 in person) were conducted with P3 experts from organiza-
tions that are active in the U.S. P3 market. The interview pool
within these organizations consisted of chief operating officers,
vice presidents, and principal advisers, who either make strategic

Synthesis and Analysis

Interview Protocol: Interview Structure 

Literature Review & Content Analysis

P3 Literature Review
• Journal Articles
• Research Reports
• Industry Reports

Develop interview template

Pilot test interview structure

Public Sector Scanning
• Policy Guidelines
• Manuals and Reports
• RFQs/RFPs

Identify areas, where public and private sector 
have faced alignment challenges  

Interview Protocol: Interview Process  

Identify public sector P3 practice variations in 
[Planning, Procurement, Partnership]

Identify a list of potential contacts from P3 firms 
active in the U.S. P3 industry

Diversify the pool of respondents to state DOTs, 
development companies, contractors, investment 

banks, and consulting firms

Contact potential interview respondents

Conduct Interviews

Identify Common Themes in 
[Planning, Procurement, Partnership]

Discuss Findings

Categorize Results 
[Major Challenges, Recommendations]

Fig. 1. Outline of the research methodology
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Table 1. Summary of Critical Issues Affecting Public and Private Sector Alignment

Critical issues identified Brief description of critical issues affecting P3s Source

Project screening and
pipeline

Mature markets have credible processes and policies for project
selection, procurement, and delivery that are integrated in their P3
programs; a transparent and systematic project screening and selection
process for public agencies is critical for the project planning phase.

VDOT (2016a), FDOT (2016), Caltrans
(2013), Yuan et al. (2012), Ng et al. (2012),
Texas Transportation Code (2011), and
Abdel Aziz (2007)

P3 policy and guidelines Good governance by public sector at the program level can attract
private investors and result in project success; the government’s
perspective needs to shift from traditional regulatory stance to create a
robust and dynamic outlook for a favorable investment and project
development environment; P3 implementation framework should go
beyond planning but extend to policy, development, procurement, and
the whole lifecycle process.

Florida P3 Statutes (2016), VDOT
(2016b), Liu et al. (2014), Caltrans (2013),
Garvin (2010), TxDOT (2012), Li et al.
(2005), and Zhang (2005c)

Leadership and
executive support

The private sector can suffer particularly when the public sector fails to
address the principal-agent problems (lack of agency/leadership
accountability); public sector mismanagement for firm partnerships and
long-term sustained relationships exists even in developed P3 markets.

Rwelamila et al. (2014), Papajohn et al.
(2011), Chan et al. (2011), and Zhang
(2005c)

Organizational structure
of the agency

Political support, appropriate level of authority, and efficient approval
process through a P3 unit is necessary for project success; successful
and mature P3 programs have established a dedicated P3 unit/team with
project planning, procurement, financing, and O&M expertise.

VDOT (2016b), Caltrans (2013), Chan
et al. (2010), Garvin (2010), Yuan et al.
(2009), and Abdel Aziz (2007);

Project procurement
process

Poor procurement incentives, lack of coordination/communication, and
lack of information/knowledge has resulted in problems for P3s; the
public sector is interested in reducing financial burden and transfer
risks. The private sector is interested in innovation and flexibility; the P3
procurement process should appeal reasonably to private sector interests
and protect the needs of the public.

Soomro and Zhang (2015b), Yuan et al.
(2012), Kwak et al. (2009), TxDOT
(2008), Zhang (2005a), and Zhang (2005b)

Post-award contract
administration

Diverging interests can jeopardize post-award administration (private
sector intends to achieve return on investment and distribute profit to
owners versus public sector aims to achieve policy goals, LOS, and
performance); agencies face challenges in transferring certain
responsibilities to the private sector because of the slow shift in mindset.

Molenaar et al. (2015), TxDOT (2015b),
Minchin et al. (2014), Kraft and Molenaar
(2014), and FDOT (2013a)

Project financing Financial risk considerations are critical in partnership success.
Financing risks should be allocated considering risk averseness and
Information asymmetry. The diffusion of financing risks to
subcontractors and insurance (surety) providers affects partnership
success and hinders risk allocation.

VDOT (2015a), Yescombe (2014), Badu
et al. (2013), Gomez and Vassallo (2013),
Demirag et al. (2012), FHWA (2012),
Demirag et al. (2011), and TxDOT (2007)

O&M services Prescriptive project planning, design, and procurement specifications
hinders implementing innovative solutions during the O&M phase.
Lifecycle efficiencies during the O&M phase are among the major
drivers for private sector investments in infrastructure that should be
considered in project selection and planning.

Wang (2015), CBO (2012), Grimsey and
Lewis (2007), and Yescombe (2007)

Fig. 2. Interview questionnaire template
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decisions or provide high-level decision support in P3 projects. The
average professional experience of the interviewees was in excess
of 20 years. Each interview lasted between one to two hours. The
interview transcripts were documented in a consistent manner in
order to facilitate extraction and in-depth analysis of common
themes.

After the completion of interviews, the scripts were recorded
and compared using keywords from the content analysis critical
issue categories. Following the analysis of interview results, the
arguments made by the respondents were grouped into the follow-
ing two areas: (1) major issues and challenges and (2) enabling
mechanisms and recommended opportunities. In each area, various
statements are discussed across the three phases of initiation and
planning, procurement, and partnership. The discussions focus on
why and how these statements are among the top issues impacting
the U.S. P3 market. Further, the discussions explain whether these
issues are primary or secondary for the U.S. P3 stakeholders, as
well as if these issues are also observed at the international level.
Wherever applicable, substantial evidence is provided on how these
issues and challenges or enabling mechanisms and opportunities
have the potential to hinder or enhance development of highway
P3 projects.

P3 Development Major Issues and Challenges

The interviews with private sector P3 experts highlighted a variety
of major issues and challenges, reported under six categories in
Table 2. This section describes these major issues and challenges
experienced by the private sector in further detail.

Legislative Issues and Challenges

Implementation of P3s is reliant upon enabling legislation that may
or may not be available in every state. The interviewees noted that
although the state statutes throughout the United States are posi-
tively changing towards authorizing P3s, inadequate legal frame-
works and legislative interventions are still a major challenge for
P3s. It is found out that private sector firms, prefer to avoid par-
ticipating in P3 projects, particularly where there is lack of standard
and well-established legal and statutory frameworks. The primary
legislative challenges with noticeable impact on development of
P3s were identified as follows:
• Legislative limitations and statutory interventions,
• Wide range of variability in states’ enabling legislation, and
• Regulatory uncertainty and division of authority and control

over projects.
Although legislative limitation and statutory interventions are

often observed internationally as a major challenge, the variability
in states’ enabling legislation and regulatory uncertainty are a
common pattern observed in the U.S. P3 market. Particularly, it
is found out that P3 agreements in the United States often suffer
from division of authority and control over projects on the public
sector’s side. The private sector is concerned with lack of control
for the public sector authority in charge of P3 development and
procurement.

Among the secondary challenges, two issues were highlighted
during the interviews
• Inefficient legal and planning frameworks for private invest-

ment and
• Inability of the private sector to be involved in predevelopment

phases of transportation projects.
It is determined that both these challenges are prominent issues

for the U.S. P3 industry. Across the United States, state laws des-
ignate the legal frameworks for P3s, funding sources and financing

mechanisms allowed in P3, and authority to use private advisors.
Several states still lack the alternative payment authorization under
the state legislative frameworks, which is presumed to be a major
challenge for the private sector participants in the United States.
Hence, establishment of a uniform legal framework for P3s is
critical for private sector participation in P3 projects. A survey
of more than 100 P3 experts conducted by Martinez et al.
(2013) for the Texas Transportation Institute (TTI) reports that over
60% of respondents considered the legal framework for develop-
ment of P3s to be inadequate. Finally, state and federal statues
impede the private sector from direct involvement in certain com-
ponents of the transportation planning process. The private sector
participants of P3 projects are also concerned with the lack of flex-
ibility in the transportation planning process. It is found that the
existing project development practices by public agencies limit in-
novation and impose prescriptive criteria on private sector teams.
This practice is counterintuitive because one of the major drivers
for early private sector involvement in P3 projects is the ability to
utilize flexibility and introduce innovation in project planning and
design.

Agency-Related Issues and Challenges

Planning for major highway projects requires involvement of sev-
eral public agencies, such as state DOTs, environmental permitting
agencies, and MPOs that contribute to development of financially
sound statewide transportation improvement programs (STIP) and
transportation improvement plans (TIP). This study identified three
primary challenges with respect to agency-related issues
• Lack of political stability and turbulent political conditions,
• Lack of a programmatic approach for P3 project develop-

ment, and
• Failure of delegating decision-making authority to the respon-

sible parties.
The interviewees emphasized the lack of political support for

the project can result in project failure or project cancellation.
Development of P3 projects is dependent upon the commitment
and political will of the state officials and the legislature. The inter-
viewees highlighted that some state DOTs may consider private
financing as a one-time deal for fixing short-term funding shortfalls
and bridging the funding gaps. It is found out that among these
primary challenges, lack of a programmatic approach for P3 project
development by the public sector is particularly observed in the
U.S. market. In other developed markets, such as Canada, the
United Kingdom, and Australia, the public sector has realized that
the lack of a strategic approach in advancing P3 programs has
negative impacts on future projects because the perceived success
(or failure) of one project can contribute to the ability to move
other projects forward (Regan et al. 2013). Finally, smooth imple-
mentation of P3 projects requires delegating the adequate level of
decision-making authority to the parties responsible within state
DOTs. Failure of delegating authority may result in long lead times
for decision making and lack of decision-making consistency.

Among the secondary challenges, the following issues were
notably highlighted by the interviewees:
• Lack of consistency in decision making by public agencies,
• Long lead times in decision making by state and federal agen-

cies, and
• Administrative inefficiency and team building issues within

public agencies.
It is found out that lack of commitment to a systematic and well-

established framework for project selection and approval is a major
concern, particularly for the private sector. Developed P3 markets
have experienced that systematic and well-established framework
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for project selection is critical to maintain the public position once
a project is approved for P3 (Gomez and Vassallo 2013). With re-
spect to long lead times in decision making and significant delays
in the project development process, this study discovered that
particularly at the procurement phase and prior to financial close,
private sector participants experience significant financial risks
(i.e., interest rate risks or currency exchange risks). It is found out
that project delays may be due to long lead times for making critical
decisions or may be a result of lead times for coordination between
the public agency and other permitting agencies. The long lead
times in decision making and administrative inefficiencies are also
observed in P3 projects across the world (Badu et al. 2013).

However, with respect to secondary challenges observed in
the U.S. P3 market in particular, two challenges were highlighted
during the interviews
• Conventional transportation planning and programming chal-

lenges and
• Bureaucratic and inefficient transportation procurement

processes.
During the interviews, it was discovered that consideration of

alternative funding sources and innovative financing mechanisms
in both long-term and short-term planning horizons for P3 projects
is a major challenge for public agencies in the U.S. It is a hin-
drance to acquire approval for fiscally constrained TIP and STIP
and utilize innovative financing mechanisms on P3 projects. It is
found out that incorporating a 5- to 7-year short-term financing
plan for a DBF project under the deferred payment mechanism

into a 4- or 5-year STIP is a significant challenge for state
DOTs. Further, tolling and availability payment considerations for
DBFOM projects at early stages of concept development were
mentioned as major challenges because the project cost estimates
and risk profiles are simply at preliminary levels. The interviewees
mentioned significant challenges with respect to interagency co-
ordinating among state DOTs, environmental agencies, and the
FHWA division in each respective state at the project planning
phase. Finally, several interviewees noted that they have experi-
enced difficulty during the procurement process of P3 projects in
the past. It is found out that these difficulties are mainly related to
clarity and transparency of the procurement process, such as the
shortlisting criteria, number of shortlisted teams, award criteria,
and scoring justification. Particularly with respect to P3 projects,
procurement can be a time-consuming and challenging process
that involves several other parties besides the entities in charge
of design and construction services. These agency-related chal-
lenges have the potential to become deal-breaker issues for the
private sector because they can obstruct planning and procurement
of P3 projects or impede P3 agreements.

Project Readiness and Project Cancelation

Project readiness and realistic schedules for project milestones are
critical for project success. During the interviews with P3 experts,
two primary issues were noted with respect to project readiness that
can be considered as deal-breaker issues in P3 projects

Table 2. Summary of Major Issues and Challenges

Issue category Major issues/challenges
Relative

importance Applicability

Project initiation
and planning

Legislative issues
and challenges

Legislative limitations and statutory interventions in P3s Primary Int. and U.S.
Wide range of variation in states’ enabling legislations Primary U.S.
Regulatory uncertainty and division of authority and control over projects Primary U.S.
Inability of the private sector to be involved in predevelopment phases of
transportation projects

Secondary U.S.

Inefficient legal and planning frameworks for private investment Secondary U.S.
Agency-related
issues and
challenges

Lack of political stability and turbulent political conditions Primary Int. and U.S.
Lack of a programmatic approach for P3 project development Primary U.S.
Failure of delegating decision-making authority to the responsible parties Primary Int. and U.S.
Conventional transportation planning and programming challenges Secondary U.S.
Lack of consistency in decision making by public agencies Secondary Int. and U.S.
Long lead times in decision making by state and federal agencies Secondary Int. and U.S.
Administrative inefficiency and team building issues within public agencies Secondary Int. and U.S.
Bureaucratic and inefficient transportation procurement processes Secondary U.S.

Project
procurement

Project readiness
and project
cancelation

Public opposition and tenure of elected officials to proceed with controversial
projects

Primary Int. and U.S.

Major National Environmental Policy Act (NEPA), right-of-way (ROW), and other
critical permitting risks that must be resolved prior to soliciting bids

Primary Int. and U.S.

Lack of public sector determination to build the project in a specific timetable Secondary U.S.
Arbitrary government interference in procurement of mega projects Secondary U.S.

Transaction costs
recoverability and
opportunity for
innovation

Significant transaction costs for projects that involve private financing Primary Int. and U.S.
Lower transaction cost recoverability for DBF projects compared to DBFOM projects Primary Int. and U.S.
Limited opportunity for innovation in DBF projects compared to DBFOM projects Secondary Int. and U.S.
Limited opportunity for innovation due to lack of
performance-based procurement criteria

Secondary U.S.

Partnership
management

Balance sheet and
surety-contractor
issues

Contractor bankruptcy risks and limited capabilities of sureties to support failed
projects

Primary U.S.

Negative impact of private sector financing on contractors’ balance sheet Primary Int. and U.S.
Post-award project
administration
issues

Slow shift in mindset and required business processes in transitioning from
conventional project delivery to P3

Primary Int. and U.S.

Difficulty in conducting timely acceptance and testing functions in the context of
fast-track project delivery

Primary U.S.

Unnecessarily strict design oversight by public agencies in P3 projects Secondary U.S.
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• Public opposition and tenure of elected officials to proceed with
controversial projects and

• Major National Environmental Policy Act (NEPA), right-of-way
(ROW), and other critical permitting risks that must be resolved
prior to soliciting bids.
A review of both the U.S. and international literature shows

that these primary challenges affect the global P3 market
(Soomro and Zhang 2015b). Public opposition and tenure and
steadiness of political officials are among the major barriers that
can disrupt project development and even result in project cancel-
ations. The interviewees noted that major project risks, such as
environmental, ROW, utilities, and other critical permitting risks
can also result in significant schedule delays/risks, which may
be wholly or in part left with the private sector. Therefore, it is
necessary for the public sector to ensure that these risks are
mitigated, dealt with, and/or properly transferred prior to project
advertisement.

In terms of secondary challenges, which are observed in the
U.S. P3 market in particular, the following were highlighted during
the interviews:
• Lack of public sector determination to build the project in a

specific timetable and
• Arbitrary government interference in procurement of mega

projects.
The interviewees mentioned project cancelation as a major

challenge for private sector participants of P3 projects. It is discov-
ered that the authority to enter into various forms of private financ-
ing agreements, such as DBF and DBFOM, does not necessarily
provide assurance for the private sector that projects will not be
canceled or significantly delayed because of legal and political
setbacks. The interviewees mentioned that the negative effects of
terminating contracts during the procurement period goes beyond
the main players (e.g., design-build teams and developers). In fact,
it is found out that project cancelation has cascading negative
effects on all secondary parties involved in the P3 and private
financing market (e.g., lenders; various advisors to developers
and lenders, such as technical, financial, and legal advisors; and
subcontractors). An example is the $1.4 Billion “U.S. Route 460”
P3 project in Virginia, where the project was canceled after
reaching an agreement with the developer (VDOT 2015b). The
major issue is the opportunity cost of the lost time spent for bid
preparation and the significant expenses for the project teams
bidding on the canceled project.

Transaction Costs Recoverability and Opportunity for
Innovation

Procurement of P3 projects, especially mega projects, involves sig-
nificant legal and contractual challenges as well as high transaction
costs. These costs can be as high as 3% of the project value (Dudkin
and Välilä 2005). Transaction costs include a variety of expendi-
tures, such as preparing a bidding document; traffic and revenue
analysis (T&R); financial structuring; legal, technical, and financial
advisory; cost estimating; drawing up a contract; administering the
contract; and dealing with any deviations from contract conditions
(Li et al. 2013). Two primary issues were found out during the
interviews with P3 experts
• Significant transaction costs for projects that involve private

financing and
• Lower transaction cost recoverability for DBF projects com-

pared to DBFOM projects.
Several interviewees stated that “procurement of smaller P3

projects (typically less than $200 million), where several contract
parties are involved and transaction costs are high, neither improves

the competition nor is economically feasible.” It is found out that
investors and developers attempt to recover transaction costs during
the project’s life cycle. The major challenge discovered is the issue
of project size and recoverability of transaction costs for bidders.
One interviewee mentioned that “there is not much difference be-
tween transaction costs of a $500 million DBF/DBFOM project
and those of a $1 billion DBF/DBFOM project.” It is discovered
that because of significant transaction costs, private financing is not
attractive for small- to medium-sized projects. Some of the inter-
viewees specified $200M as a minimum threshold for project size
that most major firms would seriously consider for bidding. Finally,
it is worth noting that transaction cost issues are a global challenge
for P3 projects. The P3 market is a competitive environment.
Throughout the interviews, it was discovered that contractors
and infrastructure developers often have to strive and differentiate
themselves in the market through offering unique innovative solu-
tions to the owners. Further, it is found out that design and con-
struction innovations can become the differentiating factor and
make one proposal surface from the competition pool.

The secondary challenges in this area discovered during the
interviews are as follows:
• Limited opportunity for innovation in DBF projects compared

to DBFOM projects and
• Limited opportunity for innovation because of a lack of

performance-based procurement criteria.
It is discovered that the real value of innovation becomes promi-

nent, particularly during the O&M phase of P3 projects. Hence,
limited opportunity for innovation can be a major issue for the
private sector to pursue a DBF project as opposed to a DBFOM
concession. This challenge also affects projects internationally. On
the other hand, with respect to the U.S. P3 market, it is discovered
that prescriptive specifications, in lieu of performance-based crite-
ria, significantly affect the private sector’s ability to introduce in-
novation in projects. The interviews highlighted the private sector’s
frustration with respect to prescriptive specifications and the lack
of familiarity in the public sector when it comes to incorporating
innovative design and construction solutions or alternative techni-
cal concepts (ATCs). The challenge reveals itself particularly when
the performance-based criteria or the alternatives have not been
used by the agency before or if they have not previously been used
in the United States.

Balance Sheet and Surety-Contractor Relationship

The role of sureties and their guarantee of contractors’ performance
through issuing performance bonds is prominent in highway proj-
ects. However, when it comes to P3 projects and private sector
financing, this issue has not been thoroughly investigated in the
academic literature (Cui et al. 2004). During the interviews, it was
discovered that a variety of factors are considered in contractors’
assessment by sureties: experience and expertise, ability to work in
the region that the project is located, current work in progress, over-
all management, balance sheet, and payment record of obligations.

The primary challenges discovered during the interviews are as
follows:
• Contractor bankruptcy risks and limited capabilities of sureties

to support failed projects and
• Negative impact of private sector financing on contractors’

balance sheet,
Because DBF and DBFOM projects involve some form of pri-

vate financing, challenges and possible disputes can arise over the
role of equity holders in case of contractor’s default. In other words,
contractor bankruptcy represents additional risks for the sureties
simply because the sureties are not in a position to finance a failed
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DBF or DBFOM project. This challenge is particularly relevant to
the U.S. P3 market due to the Miller Act (U.S. Code Title 40 2016),
which protects government owners and subcontractors in case of
the prime contractor default. The other major challenge that affects
P3 projects globally is that most contractors cannot simply afford
using a large portion of their equity in projects that require private
financing. It is found out that this practice negatively affects their
balance sheet and subsequently hurts their bonding capacity on
other projects. As mentioned by the interviewees, contractors are
especially concerned when a significant amount of debt is shown
on their balance sheet. This issue is even more critical for publicly-
traded firms because it adversely impacts their share values. Fur-
ther, small- or medium-sizes contractors may not have the adequate
bonding capacity to satisfy the surety’s requirement in terms of
solid balance sheets.

Post-Award Contract Administration Issues

P3 projects involve significant transfer of responsibilities to the
private sector. Agencies and contractors that have used design-
bid-build as their primary project delivery method inherently have
difficulty transitioning to DB, DBF, or DBFOM, and this manifests
itself in contract administration. This study identified the following
two primary challenges in this area:
• Slow shift in mindset and required business processes in tran-

sitioning from conventional project delivery to P3 and
• Difficulty in conducting timely acceptance and testing functions

in the context of fast-track project delivery.
The primary challenge is that the change in roles and respon-

sibilities for conducing preconstruction services, design manage-
ment, and quality assurance may be interpreted as a quality threat
for the agency. The interviewees noted that the main challenge is
the slow shift in the agency’s culture and its business processes that
are vital for the success of P3 projects. With respect to the U.S. P3
market, it is found out that public agencies often fail to conduct
timely acceptance and testing functions in the context of fast-track
project delivery. Hence, private sector developers experience sig-
nificant delays in the review processes by the public agencies.
Finally, unnecessarily strict design oversight by public agencies
in P3 projects results in major hindrances to the private sector.
Lengthy review periods and prescriptive design specifications
imposed by some agencies hinder implementation of innovation
solutions in the post-award phase. One interviewee mentioned that
“managing innovation in P3 projects is a daunting task; hence, pre-
scriptive design specifications and enforcement of unnecessarily
strict design oversight by public agencies poses major challenges
to post-award P3 project management.”

P3 Development Enabling Mechanisms and
Recommended Opportunities

The interviews with P3 industry experts highlighted a variety of
enabling mechanisms and recommended opportunities that were
analyzed by the authors and are reported under seven categories
in Table 3. This section describes these enabling mechanisms and
opportunities recommended by P3 experts in further detail.

P3 Program Organization

Among the 35 state DOTs authorized to use private financing
for P3s, several have experimented with only one or two projects,
and some have established mature private financing programs.
It is identified that P3 program organization attributes as a signifi-
cant enabling mechanism for P3s development, procurement, and

delivery. Particularly, allocating a P3 program/unit with adequate
project finance and procurement expertise is identified as a primary
recommended opportunity. Several interviewees noted that estab-
lishing a dedicated group or program with adequate organizational
resources can significantly contribute to reduction of lead times
during project development and procurement. According to the
interviewees, a dedicated P3 program ensures that the public
sector’s project teams have the required project finance and pro-
curement expertise and access to necessary organizational resour-
ces to successfully accomplish project objectives. In developed
P3 markets, such as Australia, Canada, and the U.K., national
and regional P3 units have the resources and the authority to engage
with the private sector in P3 projects. The U.S. highway sector lags
behind these developed markets in organizing the required resour-
ces for P3 units (Garvin 2010).

It is discovered that P3 project planning by the public sector
requires expertise in multiple fields. The interviews highlighted the
fact that in absence of organizational resources, agencies may face
lack of leadership and expertise that need to be deployed on P3
projects. Rwelamila et al. (2015) notes that this situation may
impact the organization’s ability to deliver its duties. The challenge
associated with this strategy is sustaining the P3 program through
series of P3 projects. In other words, the P3 program would require
a flow of P3 projects in order to exist. However, several state DOTs
have decided to experiment with a P3 taskforce at first and then
incorporate a full-fledged P3 program.

The recommended opportunities for P3 program organization
that were discovered to be secondary are as follows:
• Delegating authority to the P3 program decision makers and
• Sharing a single point of contact with the private sector stake-

holders and well-established history of excellence in project
development.
Several state DOTs, such as California, Florida, Texas, and

Virginia, have dedicated innovative program delivery/public-
private partnership units for development and procurement of P3
projects. The common feature among these P3 programs that was
highlighted during the interviews is adequacy of organizational
resources and delegation of authority to the decision-making
party. For instance, the Virginia DOT (VDOT) has established the
Office of Public–Private Transportation Act (PPTA), dedicated to
P3 projects primarily concerned with prioritization, selection, de-
velopment, and procurement of all P3 projects, including DBF
projects (VDOT 2016b). Similarly, Texas DOT (TxDOT) has
established the Strategic Projects Division dedicated to procure-
ment of various types of P3 projects, including DBF and DBFOM,
under the Comprehensive Development Agreements (CDAs)
(TxDOT 2015a). A list of projects that are appropriate for CDA
must be presented to the Texas legislatures along with the summary
of technical and budgetary reviews prior to project selection.
Although VDOT has a centralized approach to innovative project
delivery, TxDOT has a project-centered CDA process, partially
because of the massive size of its projects. Both state DOTs have
enjoyed specialized resources needed to effectively conduct inno-
vative project delivery using private financing. Finally, it is discov-
ered that sharing a single point of contact with the private sector
stakeholders and well-established history of excellence in project
development mitigates the risks for the P3 industry.

Transportation Project Planning and Programming

Long-range transportation planning (LRTP) is the foundation for
development of regional transportation plans. Long-range planning
involves establishing the transportation vision and goals for a
region, and its outcome is a broad-based consensus and support for
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the transportation strategies and project concepts that are recom-
mended (Grant et al. 2013). Following the LRTP, the programming
phase is undertaken that results in development and adoption of TIP
and STIP, which combines regional TIPs.

The primary enabling mechanism discovered throughout the
interviews involves incorporating alternative funding sources and
innovative financing mechanisms consideration in the development
of the TIP and the STIP. Several interviewees stated that the con-
ventional long-range statewide transportation planning process
lacks proper alignment with alternative funding and innovative
financing project development needs. The interviewees noted that
consistency at the planning and budgeting phase and consideration
of alternative funding sources and innovative financing mecha-
nisms can contribute greatly to market predictability for the private
sector. This issue is identified to be a major enabler in the U.S.
market, mainly because of the fact that the transportation planning
and project development process in most state DOTs is aligned with
the traditional pay-as-you-go financing mechanism (FHWA 2007).

The secondary recommended opportunities for transportation
planning were determined as follows:
• Utilizing private sector expertise in NEPA analysis and ROW

acquisition and
• Educating policy decision makers, legislatures, and other stake-

holders about private financing and P3s.
The interviewees mentioned that involving financial institutions

at the early stage of project development contributes to a robust
project financing framework. Although there are concerns with re-
spect to early private sector involvement, especially during the pre-
development stages, this strategy has been tried before on a number
of major DBFOM projects. Early private sector involvement often

includes one or a combination of the following approaches:
(1) predevelopment agreement between the state DOT and a devel-
oper, (2) unsolicited proposal from a developer, and (3) industry
outreach and informal involvement in the planning phase. To over-
come the procedural challenges with respect to private sector
involvement in the predevelopment phases, state DOTs have the
option to apply for waivers under the FHWA special experimental
project No. 15 (SEP-15) program, which allows for deviations in
contracting; compliance with environmental requirements, right-
of-way acquisition, project finance, and other transportation project
planning requirements (FHWA 2014a). This secondary recom-
mended opportunity is applicable for the U.S. P3 projects because
project delivery in most state DOTs is aligned with the conventional
design-bid-build project delivery system, and private sector
involvement in NEPA analysis and ROWacquisition is still a major
challenge for most agencies (NEPA).

The other secondary recommended opportunity in planning for
transportation projects is the capacity to report and educate decision
makers at the legislative and executive levels regarding P3s. It is
discovered that informing the policy decision makers regarding
the potential benefits and possible issues related to private sector
involvement in private financing can result in political stability
and consistency in decision making. Interviewees highlighted
the importance of state DOTs’ P3 project development and plan-
ning maturity and transparency in sending the proper signals for
investors that P3 projects are real. Several interviewees mentioned
that “ : : : risks associated with tenure and stability of elected offi-
cials and political will of the authorities can undermine planning
efforts and send negative signal to investors.” In fact, Rall et al.
(2014) note that at the global level, educating policy decision

Table 3. Summary of Enabling Mechanisms and Recommended Opportunities

Issues category Enabling mechanisms/recommended opportunities
Relative

importance Applicability

Project initiation
and planning

P3 program
organization

Allocating P3 program/unit with adequate project finance and procurement expertise Primary U.S.
Delegating authority to the P3 program decision makers Secondary Int. and U.S.
Sharing single point of contact with the private sector stakeholders and
well-established history of excellence in project development

Secondary Int. and U.S.

Transportation
project planning

Incorporating alternative funding and innovative financing considerations in the
transportation planning process

Primary U.S.

Utilizing private sector expertise in NEPA analysis and ROW acquisition Secondary U.S.
Educating policy decision makers, legislatures, and other stakeholders about P3s Secondary Int. and U.S.

Project
procurement

Development of
project portfolios

Developing project portfolios to reduce transaction costs for both public and private
sectors

Primary Int. and U.S.

Outsourcing a portfolio of projects to reduce administrative
costs/burden for the public and private sector

Secondary Int. and U.S.

Account receivable
purchase agreements

Expediting cash reimbursements to permit the contractor with compensating
subcontractors and maintaining strong balance sheet

Primary Int. and U.S.

Utilizing factoring to reduce cash balance volatility for contractors and enabling
investments across a portfolio as opposed to individual projects

Secondary Int. and U.S.

Utilizing factoring to reduce financial risk exposure of both the developers and banks Secondary Int. and U.S.
Asset-based financing
and securitization

Utilizing conduit bond issuing entities (e.g., local governments) to issue private
activity bonds (PABs)

Primary U.S.

Utilizing escrow accounts mechanism to indirectly involve banks in the financing
process of P3 projects

Secondary U.S.

Partnership
management

Surety, payment,
and performance
bonds

Utilizing an appropriate performance bond to protect both public and private sector’s
interests during the construction phase of the project

Primary U.S.

Providing balance sheet support and adequate P3 considerations for developers of P3
projects

Secondary Int. and U.S.

O&M services and
commitment to a
quality management
plan

Bundling O&M services as a separate contract to encourage the development of
innovative design and construction solutions

Primary Int. and U.S.

Requiring and evaluating a QMP in the RFQ and RFP process to ensure that the
project has sufficient quality in case of contractor default

Primary U.S.
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makers is among the best practices for enhancing P3 project plan-
ning and development.

Development of Project Portfolios

The primary issues discovered during the interviews is that the
development of project portfolios has the potential to reduce trans-
action costs for both public and private sectors. The interviewees
noted that bundling of small projects into a P3 project portfolio
results in eliminating the transaction costs of individual projects
and reducing the administrative costs for both public and private
sectors. Bundling projects into a program results in significant
transaction cost savings for the bidders and reduces procurement
costs for the state DOT, which has been previously experimented
by the Missouri DOT’s “Safe and Sound Program” for replacement
of 800 bridges (FHWA 2015b). Furthermore, bundling projects can
save significant administrative costs, particularly when state DOTs
decide to outsource both design and construction to the private
sector. Finally, P3s can substantially reduce rework and change
requirements for individual projects as opposed to conventional
design-bid-build projects.

The secondary recommended opportunity in this area is found
out to involve outsourcing a portfolio of projects to reduce admin-
istrative costs/burden for the public and private sector. Outsourcing
a program or portfolio of projects can reduce state DOTs’ respon-
sibilities and transfer risks, traditionally retained by the owner to
the private sector. A P3 project portfolio encourages competition
and generates interest in the P3 market that can result in significant
cost savings for the project. The Pennsylvania DOT (PennDOT)
decided to utilize private financing resources and accelerated bridge
construction for replacement of 614 structurally deficient bridges
through a P3 project portfolio as part of the “Rapid Bridge Replace-
ment Project” designed to address over 4,000 bridges in the state
(Barnes and Cho 2014). The P3 contract involves an availability
payment agreement to design, construct, finance, and maintain the
bridges at a prescribed level of performance and condition for 25–
35 years (PennDOT 2015).

Accounts Receivable Purchase Agreements or
Factoring Design and Construction Invoices

Accounts receivable purchase agreement or factoring is a globally
accepted method of raising capital for short-term financing needs.
Factoring involves selling a firm’s accounts receivable along with
the collection risks to a financial institution (i.e., bank), also known
as the factor, at a discount or for a prescribed fee plus interest (Chen
and Chen 2012). With approximately $10 trillion worth of accounts
receivable on financial statements of U.S. companies, factoring is
employed by several industries, such as retail, manufacturing, and
production (Katz 2011). However, the construction industry has
not yet extensively employed factoring for accounts receivable or
invoices of major highway construction contracts.

The primary enabling mechanism discovered during the inter-
views with P3 experts involves expediting cash reimbursements
to permit the contractor with compensating subcontractors and
maintaining strong balance sheet. During the interviews, one upper
level executive stated that “the ability to sell receivables or con-
struction invoices (accounts receivable purchase agreements) by the
developer/contractor increases cash availability and ensures that
bank’s credit facilities are not counted as debt on the developer/
contractor balance sheets.” Factoring of construction invoices
requires flawless coordination between the agency, the factor
(i.e., bank or other financial institution), and the private entity
(i.e., the project developer) for the benefit of the project, regardless

of the factor’s recourse rights against the developer/contractor or
the agency.

Two secondary enabling mechanisms were discovered as
follows:
• Utilizing factoring to reduce cash balance volatility for contrac-

tors and enabling investments across a portfolio as opposed to
individual projects and

• Utilizing factoring to reduce financial risk exposure of both the
developers and banks.
The interviewees noted that expedited cash reimbursements per-

mit the contractor to compensate subcontractors and maintain a
strong balance sheet. Further, interviewees noted that factoring
can reduce contractors’ dependency on bank loans as a financing
method and level the playing field for small- and medium-sized
contractors. As part of the factoring agreement, the bank, in return,
may provide the developer, and in some instances, the involved
subcontractors with loan discounts. Factoring of construction invoi-
ces are dependent upon approval of the agency, which are subject to
quality assurance/quality control and independent verification of
the quality of the delivered work items. If approved, the contractor
can then seek immediate cash reimbursements from the bank. Fig. 3
presents the structure of a P3 agreement that allows factoring of
invoices.

A financial structure that resembles factoring was used on the
“Texas SH 183 Managed Lanes” project (TxDOT 2015c). The
comprehensive development agreement issued by Texas DOT in-
cludes a deferred design and construction cost component (worth
$200 million) that can be sold to credited financial institutions
under a factoring agreement (TxDOT 2015a). Similarly, Georgia
DOT used a factoring agreement for development of two major
DBF projects, notably the “Northwest Corridor (NWC)” and the
“I-285/SR-400 Improvements” projects worth, $834 million and
$679 million, respectively (FHWA 2015c; GDOT 2015). Although
the former project includes only a $200 million financing compo-
nent, the latter project involves a $445 million gap financing to
be repaid in six years following substantial completion in 2019.
The recommended opportunities discovered in this area have the
potential to enhance the P3 industry’s financing capabilities in
U.S. as well as at the global level.

Asset-Based Financing and Securitization

Asset-based financing and securitization methods involve raising
funds either through a financial institution or in the bond market
using the future project revenues (Fabozzi and Nahlik 2012). These
funds (i.e., bond proceeds or loans) are considered debt, and there-
fore, limit the issuing entity’s (i.e., either the state or the project
company) debt capacity. During the interviews, it was found that
utilizing conduit bond issuing entities (e.g., local governments) to
issue private activity bonds (PABs) can serve as an enabling mecha-
nism for financing P3s. The U.S. P3 market has significantly ben-
efited from PABs, and therefore, this mechanism is particularly
discussed in the U.S. context.

In DBF agreements, where projects do not have a source of rev-
enue, such as tolls or availability payments, asset-based financing
or securitization may seem inappropriate. It is found out that using
the deferred payment mechanism and through a conduit bond
issuer, state DOTs can pledge bond repayments and deliver projects
using proceeds from municipal bonds. The proceeds of these bonds
can be used by the developer in a nondebt form. Compared to the
typical bank loans or government-backed loans this form of debt
is considered low risk. Repayment of these bonds are backed by
future state funding (using deferred payment mechanism), and they
are considered relatively low risk compared to bonds backed by toll
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proceeds. One interviewee mentioned that “the U.S. bond rating
agencies and investment banking needs to be familiarized with
asset-based financing mechanisms.” The Florida DOT (FDOT) in
collaboration with a local public entity (i.e., Florida Municipal
Loan Council) utilized a similar financing structure on two design-
build-finance contracts, the SR 9B project and I-95 (from SR 406
to SR 44) improvements (FDOT 2013b). The financing portion of
the DBF agreement involved using the proceeds of bonds issued
by a local public entity (i.e., conduit bond issuer) for design and
construction costs without recourse against the joint ventures.
The Florida DOT retained the payment responsibility for the bonds.
However, the major drawback of this approach is the lack of flex-
ibility in project prioritization in future years because of debt-like
obligations of the state DOT.

The interviewees mentioned that the authority to use alternative
payment mechanisms (i.e., the deferred payment method, reim-
bursement of payment certificates, or availability payments) is es-
sential for planning and development of projects that include a
private financing component. However, in some states, the state
DOT may not have the ability to directly pay the lenders for pay-
ment certificates. For instance, the Florida statutes prohibit FDOT
from reimbursement (for payment certificates) of a party other than
the contractor, who has performed the work (FDOT 2015). This
statutory constraint may limit the use of factoring agreements in
DBF or DBFOM projects. An innovative strategy to overcome the
indirect payment barrier, which was discovered during the inter-
views, is to utilize escrow accounts for making all payments to
an escrow account (or a lock-box) controlled by the lender (FDOT
2015). FDOT has utilized the escrow accounts approach on some
of its DBF projects in order to solve the issue of direct contractor
reimbursement.

The escrow accounts method requires establishment of an es-
crow account that is directly managed by the lenders and used for
making deposits by the state DOT, as depicted in Fig. 4. The agency
reimburses the account for the completed portions of the work and
then the lenders can have the flexibility to use the funds in the ac-
count based on the agreement with the contractor. One interviewee
noted that although this approach solves the issue of indirect lender
reimbursement, when compared to the factoring method, it may
pose additional risks to the contractor. If the state DOT decides
to tie reimbursements to substantial completion, the lenders may

exercise set-off rights against the funds in the account in case of
contractor default. Therefore, the private sector prefers to utilize
the escrow accounts method combined with a fixed schedule of
repayment (i.e., not tied to the final project completion). Similar
to PABs, it appears that this secondary recommended opportunity
is applicable in the U.S. context.

Surety, Payment, and Performance Bonds

The importance of surety bond requirements for federal-aid
public works projects under the Miller Act of 1935 (U.S. Code Title
40 2016) has been widely accepted by state DOTs and private
developers and contractors. Surety payment and performance
bonds protect the public sector, subcontractors, and suppliers in
highway project developments. In major DBF and DBFOM proj-
ects, where significant private sector financing is involved, the risks
are even higher for the state DOT because contractor’s default
means lack of funding for project’s continuation because the private
sector partially finances the project. However, Kraft et al. (2014)
notes that use of performance bonds that cover 100% of the project
value for contracts over $250 million may not be a reasonable al-
ternative. One primary enabling mechanism discovered during the
interviews involves utilizing an appropriate performance bond to
protect both public and private sector’s interests during the con-
struction phase of major P3 projects, where the risk of default is
generally the highest among all other phases of a project. P3 proj-
ects in the United States can substantially benefit from appropriate
performance bonds as a critical requirement that protect the stake-
holder’s financial interest during the construction phase of DBF and
DBFOM projects (SFAA 2015). It is found out that performance
bonds for DBF and DBFOM projects are, to some extent, different
from regular construction projects because an additional liquidity
component and parent company guarantees are often requested by
the lenders in P3 projects to secure potential delay damages.

The secondary recommended opportunity in this area involves
providing balance sheet support and adequate P3 considerations
for developers of P3 projects. Particularly, it is discovered that in
the United States, the surety industry is typically hesitant to issue
bonds for small- or medium-sized firms (Bayraktar et al. 2004; Cui
et al. 2004). Appropriate guarantees from parent companies provide
the public sector, lenders, suppliers, and subcontractors with the

Owner
Public Agency 
[State DOT/

Local Government/
Transit Agency]

Developer
P3 Developer/Primary 

Contractor

Factor
Bank/Major Financial 

Institution

Cash $

QA/QC Reviewed 
Work Product

Accounts Receivable

Deferred Payments

Subcontractor Subcontractor Subcontractor

Partial Payments

Work Packages/Payments

Fig. 3. Structure of a P3 contract with factoring agreement
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third-party assurance that the contractor is capable of performing
the work. Further, it is found out that in case of project delays that
may extend several months, the traditional performance bond does
not provide adequate capacity to address potential delay damages.
Hence, a liquidity component, which serves as an additional guar-
antee for lenders and investors, should accompany developers’ per-
formance bond for DBF or DBFOM projects.

O&M Services and Commitment to a Quality
Management Plan

There are various O&M issues associated with DBF projects
that may result in lack of proper incentives for the contractors to
incorporate innovation and lifecycle cost efficiencies in the project.
Considering the significant highway expenditures on maintenance,
incorporating the O&M services in project delivery may result in
efficiencies in procurement and lifecycle cost savings. Agencies
may feel uncomfortable or may be limited by the statute of the state
to engage in long-term DBFOM projects. In this regard, the
primary enabling mechanism that was discovered during inter-
views involves bundling O&M services as a separate contract to
encourage the development of innovative design and construction
solutions. At the international level, Albalate and Xenidis (2009)
suggest that P3 agreements with flexible terms or flexible scope
have been experimented. Research shows that such flexibilities pro-
vide an additional layer of security for both the public and private
sector (Ferreira da Cruz and Marques 2014).

A flexible O&M component ensures the public sector that
facility operations are assigned to the responsible and responsive
bidder. A possible solution in these circumstances might be signing
a separate O&M contract with the same development team on the
DBF project. The public sector can still hold the right to collect
tolls and manage any long-term financing transactions related to
the project. The project development team, however, has an added
incentive to build high-quality product, knowing the opportunity
available to take the charge of operating and maintaining the fa-
cility. In fact, some developers specified their interest in this hybrid
model because they do not have to maintain a long-term financing
position in the project because their involvement in private financ-
ing will be short-term according to the financing requirements of
the DBF contract.

In P3 projects, project quality assurance and quality control
(QA/QC) responsibilities during design and construction as well as
O&M are ultimately the responsibility of the developer, mainly be-
cause the design and construction components of these projects are
contracted under design-build requirements. Although state DOTs
can transfer the responsibility of QA/QC to the P3 developer’s

design-build team, the responsibility for acceptance does not
change in design-build contracts [23 CFR 637.207(b) 2016].
The interviewees noted that it is critical to properly administer qual-
ity acceptance procedures and achieve accepted levels of quality on
design-build projects that have the QA/QC responsibilities trans-
ferred to the design-build team. Hence, with respect to QA/QC
commitment, the primary enabling mechanism involves requiring
and evaluating a quality management plan (QMP) in the request for
qualifications (RFQ) and request for proposals (RFP) process to
ensure that the project has sufficient quality in case of contractor
default.

This recommended best practice ensures the public sector of
adequate contractual mechanisms for safeguarding the project
quality. Particularly in the United States, agencies have started to
shift towards a more administrative and oversight role as opposed
to the hands-on approach in managing QA/QC responsibilities for
P3 projects (Kraft and Molenaar 2014). One of the interviewees
indicated that “state DOTs need to ensure that the contractor
complies with the proposed quality management plan so that they
(state DOT) are prepared for the worst-case scenario. Incentives for
project quality are not adequate, particularly in DBF projects that
do not have an O&M component. State DOTs have to be prepared
for contractor’s default so that they (state DOT) can take over the
project that has an acceptable performance and level of service.”

Conclusions

It is anticipated that private sector involvement in financing U.S.
highway projects in the form of P3s will continue to grow in the
future. This study investigates major issues and challenges as
experienced by private sector participants in highway projects be-
cause of the impacts of autonomous public sector P3 practices in
the United States. It is concluded that the public agencies’ varying
levels of maturity in P3 implementation has negative impacts on
private sector’s ability to deliver projects successfully. It is also
recognized that the challenges and limitations of P3 project devel-
opment are common among the participants of the highway P3
market. Among the identified challenges, regulatory uncertainty
and inability of the private sector to be involved in predevelopment
phases of transportation projects, lack of a programmatic approach
for P3 project development in the public sector, significant trans-
action costs for P3 projects that involve private financing, and slow
shift in mindset and required business processes in transitioning
from conventional project delivery to P3 were recognized as pri-
mary issues hindering private sector involvement in highway P3s.

Owner
Public Agency 
[State DOT/

Local Government/
Transit Agency]

Developer
P3 Developer/Primary 

Contractor

Payment

Work Packages

QA/QC Review

Escrow Account

Payment
Bank

Bank/Major Financial 
Institution

Fig. 4. Structure of a DBF contract with escrow accounts
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It is concluded that the project initiation and planning challenges
result in autonomous P3 practices across the states and escalate
variability among state DOTs project delivery processes. Further,
these challenges are likely to escalate political instability and result
in project cancelations or push down the funding and financing
challenges to developers and contractors. These challenges, as
highlighted by the interviewees, are a major source of risk for
private sector participants and can discourage investors and com-
petitors from involvement in high-risk and turbulent markets
(i.e., states with turbulent market conditions or politically instable)
in favor of more developed markets (i.e., states with mature P3
programs). With respect to project procurement challenges, it is
concluded that program-level success and good governance also
represents itself in the project procurement for selection of a suc-
cessful partner. Further, it is recognized that project readiness chal-
lenges coupled with transaction cost recoverability issues impede
matching project procurement and risk management requirements
with the industry’s interests and appeals. Finally, it is concluded
that balance-sheet and surety contractor challenges, as well as
post-award administration issues, negatively affect the partnership
phase, where the project transitions from procurement to execu-
tion. Hence, the identified challenges at the partnership phase can
jeopardize team-building efforts and actual execution of design and
construction solutions within an integrated process.

Following interviews with the P3 industry experts, this study
identifies and evaluates improvement strategies that can standardize
P3 project delivery and enhance partnership alignment between the
public sector and private entities. Among the identified enablers,
establishing a P3 program/unit with adequate project finance and
procurement expertise, incorporating alternative funding and inno-
vative financing considerations in the planning phase, allowing the
use of factoring and asset-based financing methods, and utilizing
appropriate performance bond vehicles were recognized as primary
recommended opportunities for the U.S. P3 market.

It is concluded that although several state DOTs are still exper-
imenting with P3, Florida, Texas, and Virginia state DOTs have
established mature P3 programs. In fact, involvement of mature
P3 programs in these state DOTs has expanded beyond the procure-
ment phase and includes project selection, TIP/STIP planning, traf-
fic and revenue studies, financial structuring, and administration of
P3 projects. However, as the P3 market becomes increasingly com-
petitive, it becomes prominent for the public sector to alleviate
uncertainty in the P3 market and establish robust project delivery
framework for P3 implementation at the initiation and planning
phase. With respect to the procurement phase, it is concluded that
enabling mechanisms that tend to mitigate the impacts of high
transaction costs and cash flow volatility have the potential to in-
centivize private sector developers and investors. It is also con-
cluded that state DOTs’ role in enhancing the P3 market in their
states and delivery of critical projects by involving regional entities
(e.g., cities and counties) in asset-based financing and securitiza-
tion should not be underestimated in project procurement. Finally,
it is concluded that the P3 partnership in the United States can
significantly benefit from novel surety vehicles, which include
liquidity components and parent company guarantees, as well as
better quality management planning specifications in partnership
management. It is recognized that dedicated performance bonding
requirements and post-award contract administration processes
of P3s can pave the way for the next generation of P3s in the
United States.

The focus of this study was limited to P3s procured in the
United States with a financing component, which primarily include
DBF and DBFOM agreements. Although the focus is on highway
P3s, other transportation modes, as well as other infrastructure

sectors, can benefit from the findings of this study. This work is
expected to contribute to the professional community of civil en-
gineering and management by providing intriguing arguments from
the standpoint of private sector stakeholders in the P3 market. The
outcome of this study can help state DOTs, transportation planners,
contractors, and financial institutions make more informed deci-
sions when engaging in P3 arrangements. Future research is re-
quired to conduct a similar study for international P3 projects and
compare the results to the U.S. market to see how owners and pri-
vate sector stakeholders have overcome barriers to delivery of P3s.
Further research is required to evaluate the performance and matu-
rity scale of the P3 market in the United States in comparison with
other developed countries as well as transitional markets. Finally,
future research could focus on quantitative analysis of asset-based
financing mechanisms and their economic effectiveness for P3
projects.

Acknowledgments

The authors gratefully acknowledge the support from the Georgia
Department of Transportation (GDOT) for providing funding for
this research study (Project No. RP 1301). The Authors appreci-
ate assistance and support from individuals and organizations
that participated in the interview process. The opinions, findings,
and recommendations presented herein reflect the views of the
authors and do not necessarily represent the views or policies of
Georgia DOT.

References

23 CFR 637.207(b) (2016). “Quality assurance program.” 〈https://www
.gpo.gov/fdsys/granule/CFR-2009-title23-vol1/CFR-2009-title23-vol1
-sec637-207〉 (Jul. 3, 2016).

Abdel Aziz, A. M. (2007). “Successful delivery of public-private part-
nerships for infrastructure development.” J. Constr. Eng. Manage.,
10.1061/(ASCE)0733-9364(2007)133:12(918), 918–931.

Albalate, D., and Bel, G. (2009). “Regulating concessions of toll motor-
ways: An empirical study on fixed vs. variable term contracts.” Transp.
Res. Part A: Policy Pract., 43(2), 219–229.

Angelides, D. C., and Xenidis, Y. (2009). “Public-private partnership
infrastructure investments: Critical aspects and prospects.” Policy, fi-
nance and management for public-private partnerships, M. Akintoye, ed.,
Wiley-Blackwell, Oxford, U.K., 165–179.

ASCE. (2013). “Report card for America’s infrastructure.” 〈http://www
.infrastructurereportcard.org〉 (Jul. 3, 2016).

Ashuri, B., and Mostaan, K. (2015). “State of private financing in develop-
ment of highway projects in the United States.” J. Manage. Eng.,
10.1061/(ASCE)ME.1943-5479.0000362, 04015002.

Badu, E., Owusu-Manu, D., Edwards, D., and Holt, G. (2013). “Analysis of
strategic issues underpinning the innovative financing of infrastructure
within developing countries.” J. Constr. Eng. Manage., 10.1061/
(ASCE)CO.1943-7862.0000641, 726–737.

Barnes, J., and Cho, A. (2014). “PennDOT pushes on with P3 plan to re-
place 614 bridges.” 〈http://www.enr.com/articles/5461-penndot-pushes
-on-with-p3-plan-to-replace-614-bridges?v=preview〉 (Jul. 3, 2016).

Bayraktar, M., Cui, Q., Hastak, M., and Minkarah, I. (2004). “State-of-
practice of warranty contracting in the United States.” J. Infrastruct.
Syst., 10.1061/(ASCE)1076-0342(2004)10:2(60), 60–68.

Caltrans (California Department of Transportation). (2013). “Public-private
partnerships program guide.” 〈http://www.dot.ca.gov/p3/〉 (Jul. 3,
2016).

CBO (Congressional Budget Office). (2012). “Using public-private
partnerships to carry out highway projects.” 〈https://www.cbo.gov
/publication/42685〉 (Jul. 3, 2016).

Chan, A., Lam, P., Chan, D., Cheung, E., and Ke, Y. (2010). “Critical
success factors for PPPs in infrastructure developments: Chinese

© ASCE 04016047-13 J. Manage. Eng.

 J. Manage. Eng., 2017, 33(3): 04016047 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

T
SI

N
G

H
U

A
 U

N
IV

E
R

SI
T

Y
 o

n 
01

/2
0/

22
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

https://www.gpo.gov/fdsys/granule/CFR-2009-title23-vol1/CFR-2009-title23-vol1-sec637-207
https://www.gpo.gov/fdsys/granule/CFR-2009-title23-vol1/CFR-2009-title23-vol1-sec637-207
https://www.gpo.gov/fdsys/granule/CFR-2009-title23-vol1/CFR-2009-title23-vol1-sec637-207
https://www.gpo.gov/fdsys/granule/CFR-2009-title23-vol1/CFR-2009-title23-vol1-sec637-207
http://dx.doi.org/10.1061/(ASCE)0733-9364(2007)133:12(918)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2007)133:12(918)
http://dx.doi.org/10.1016/j.tra.2008.11.008
http://dx.doi.org/10.1016/j.tra.2008.11.008
http://www.infrastructurereportcard.org
http://www.infrastructurereportcard.org
http://www.infrastructurereportcard.org
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000362
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000362
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000362
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000362
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000641
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000641
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000641
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000641
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000641
http://www.enr.com/articles/5461-penndot-pushes-on-with-p3-plan-to-replace-614-bridges?v=preview
http://www.enr.com/articles/5461-penndot-pushes-on-with-p3-plan-to-replace-614-bridges?v=preview
http://www.enr.com/articles/5461-penndot-pushes-on-with-p3-plan-to-replace-614-bridges?v=preview
http://www.enr.com/articles/5461-penndot-pushes-on-with-p3-plan-to-replace-614-bridges?v=preview
http://dx.doi.org/10.1061/(ASCE)1076-0342(2004)10:2(60)
http://dx.doi.org/10.1061/(ASCE)1076-0342(2004)10:2(60)
http://www.dot.ca.gov/p3/
http://www.dot.ca.gov/p3/
http://www.dot.ca.gov/p3/
http://www.dot.ca.gov/p3/
https://www.cbo.gov/publication/42685
https://www.cbo.gov/publication/42685
https://www.cbo.gov/publication/42685
https://www.cbo.gov/publication/42685


perspective.” J. Constr. Eng. Manage., 10.1061/(ASCE)CO.1943-7862
.0000152, 484–494.

Chan, A., Yeung, J., Yu, C., Wang, S., and Ke, Y. (2011). “Empirical study
of risk assessment and allocation of public-private partnership projects
in china.” J. Manage. Eng., 10.1061/(ASCE)ME.1943-5479.0000049,
136–148.

Chen, J. H., and Chen, W. H. (2012). “Contractor costs of factoring account
receivables for a construction project.” J. Civ. Eng. Manage., 18(2),
227–234.

Claxton, J. D., Ritchie, J. R. B., and Zaichkowsky, J. (1980). “The nominal
group technique: Its potential for consumer research.” J. Consum. Res.,
7(3), 308–313.

Cui, Q., Bayraktar, M., Hastak, M., and Minkarah, I. (2004). “Use of war-
ranties on highway projects: A real option perspective.” J. Manage.
Eng., 10.1061/(ASCE)0742-597X(2004)20:3(118), 118–125.

Deloitte. (2012). “Partnerships bulletin: The global PPP market
2012.” 〈http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital
-projects/articles/global-ppp-market-2012.html〉 (Jul. 3, 2016).

Demirag, I., Khadaroo, I., Stapleton, P., and Stevenson, C. (2011).
“Risks and the financing of PPP: Perspectives from the financiers.”
Br. Accounting Rev., 43(4), 294–310.

Demirag, I., Khadaroo, I., Stapleton, P., and Stevenson, C. (2012). “The
diffusion of risks in public private partnership contracts.” Accounting,
Auditing Accountability J., 25(8), 1317–1339.

Dudkin, G., and Välilä, T. (2005). “Transaction costs in public-private part-
nerships: A first look at the evidence.” 〈http://www.eib.org/attachments
/efs/efr_2005_v03_en.pdf〉 (Jul. 3, 2016).

EIB (European Investment Bank). (2012). “The guide to guidance: How to
prepare, procure and deliver PPP projects.” 〈http://www.eib.org/epec
/resources/guide-to-guidance-en〉 (Jul. 3, 2016).

Every Day Counts (EDC) Initiative. (2012). “Alterative technical
concepts.” 〈https://www.fhwa.dot.gov/everydaycounts/edctwo/2012
/atc.cfm〉 (Jul. 3, 2016).

Fabozzi, F. J., and de Nahlik, C. (2012). Project financing, 8th Ed.,
Euromoney Books, London.

FDOT (Florida Department of Transportation). (2013a). “Construction
project administration manual (CPAM).” 〈http://www.dot.state.fl.us
/construction/Manuals/cpam/CPAMManual.shtm〉 (Jul. 3, 2016).

FDOT (Florida Department of Transportation). (2013b). “Debt and debt-
like financing report.” 〈http://www.dot.state.fl.us/officeofcomptroller/pdf
/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing
%20Report.pdf〉 (Jul. 3, 2016).

FDOT (Florida Department of Transportation). (2015). “Design-build-
finance contract documents.” 〈http://www.dot.state.fl.us/construction
/PPP/PPPMain.shtm,2015〉 (Jul. 3, 2016).

FDOT (Florida Department of Transportation). (2016). “Summary of
public-private partnership projects.” 〈http://www.dot.state.fl.us
/officeofcomptroller/PFO/p3.shtm〉 (Jul. 3, 2016).

Fellows, R. F., and Liu, A. M. (2015). Research methods for construction,
4th Ed., Wiley, Oxford, U.K.

Ferreira da Cruz, N., and Marques, R. (2014). “Rocky road of urban trans-
portation contracts.” J. Manage. Eng., 10.1061/(ASCE)ME.1943-5479
.0000224, 05014010.

FHWA (Federal Highway Administration) (2007). “The transporta-
tion planning process: Key issues.” 〈http://www.planning.dot.gov
/documents/briefingbook/bbook.htm〉 (Jul. 3, 2016).

FHWA (Federal Highway Administration). (2012). “Project finance
primer.” 〈http://www.fhwa.dot.gov/ipd/finance/resources/general/〉
(Jul. 3, 2016).

FHWA (Federal Highway Administration). (2014a). “IPD tools and
programs: SEP-15.” 〈http://www.fhwa.dot.gov/ipd/p3/tools_programs
/sep15.aspx〉 (Jul. 3, 2016).

FHWA (Federal Highway Administration). (2014b). “Risk assessment for
public-private partnerships: A primer.” 〈http://www.fhwa.dot.gov/ipd
/pdfs/p3/p3_primer_risk_assessment_021014.pdf〉 (Jul. 3, 2016).

FHWA (Federal Highway Administration). (2015a). “Innovative program
delivery, public-private partnerships defined.” 〈http://www.fhwa.dot
.gov/ipd〉 (Jul. 3, 2016).

FHWA (Federal Highway Administration). (2015b). “Missouri safe and
sound bridge improvement program.” 〈http://www.fhwa.dot.gov
/ipd/project_profiles/mo_safe_and_sound.aspx〉 (Jul. 3, 2016).

FHWA (Federal Highway Administration). (2015c). “Project profiles: The
Northwest Corridor.” 〈http://www.fhwa.dot.gov/ipd/project_profiles
/ga_northwest_corridor_project.aspx〉 (Jul. 3, 2016).

Florida P3 Statutes. (2016). “Public-private transportation facilities.”
〈https://www.flsenate.gov/laws/statutes/2015/334.30〉 (Jul. 3, 2016).

Garvin, M. J. (2010). “Enabling development of the transportation public-
private partnership market in the United States.” J. Constr. Eng.
Manage., 10.1061/(ASCE)CO.1943-7862.0000122, 402–411.

GDOT (Georgia Department of Transportation). (2015). “The Northwest
Corridor Project” 〈http://www.dot.ga.gov/DS/GEL/NWC#tab-3〉 (July 3,
2016).

Gomez, J., and Vassallo, J. (2013). “Comparative analysis of road financing
approaches in Europe and the United States.” J. Infrastruct. Syst.,
10.1061/(ASCE)IS.1943-555X.0000193, 04014008.

Gransberg, D. D., and Molenaar, K. R. (2008). “Does design-build project
delivery affect the future of the public engineer?” Transp. Res. Rec.,
2081, 3–8.

Grant, M., D’Ignazio, J., Bond, A., and McKeeman, A. (2013). “Perfor-
mance based planning and programming guidebook.” 〈http://www
.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook
/pbppguidebook.pdf〉 (Jul. 3, 2016).

Grimsey, D., and Lewis, M. (2007). Public private partnerships: The
worldwide revolution in infrastructure provision and project finance,
Edward Elgar Publishing, Cheltenham, U.K.

Hannon, D., Mostaan, K., and Ashuri, B. (2014). “Challenges and oppor-
tunities for expediting environmental analysis in transportation design-
build projects.” Proc., Construction Research Congress 2014, ASCE,
Reston, VA, 1319–1328.

Istrate, E., and Puentes, R. (2011). “Moving forward on public private
partnerships: U.S. and international experience with PPP units.”
〈http://www.brookings.edu/research/papers/2011/12/08-transportation
-istrate-puentes〉 (Jul. 3, 2016).

Katz, A. (2011). “Accounts receivable securitization.” J. Struct. Finance,
17(2), 23–27.

Kraft, E., and Molenaar, K. (2014). “Fundamental project quality assurance
organizations in highway design and construction.” J. Manage. Eng.,
10.1061/(ASCE)ME.1943-5479.0000197, 04014015.

Kraft, E., Park, H., and Gransberg, D. (2014). “Performance bond: Cost,
benefit, and paradox for public highway agencies.” Transp. Res. Rec.,
2408, 3–9.

Kwak, Y. H., Chih, Y., and Ibbs, C. W. (2009). “Towards a comprehensive
understanding of public private partnerships for infrastructure develop-
ment.” California Manage. Rev., 51(2), 51–78.

Lee, N., and Schaufelberger, J. (2014). “Risk management strategies for
privatized infrastructure projects: Study of the build-operate-transfer ap-
proach in East Asia and the pacific.” J. Manage. Eng., 10.1061/(ASCE)
ME.1943-5479.0000225, 05014001.

Li, B., Akintoye, A., Edwards, P. J., and Hardcastle, C. (2005). “Critical
success factors for PPP/PFI projects in the UK construction industry.”
Constr. Manage. Econ., 23(5), 459–471.

Li, H., Arditi, D., andWang, Z. (2013). “Factors that affect transaction costs
in construction projects.” J. Constr. Eng. Manage., 10.1061/(ASCE)CO
.1943-7862.0000573, 60–68.

Liu, J., Love, P., Smith, J., Regan, M., and Davis, P. (2014). “Life cycle
critical success factors for public-private partnership infrastructure proj-
ects.” J. Manage. Eng., 10.1061/(ASCE)ME.1943-5479.0000307,
04014073.

Mallet, W. J. (2008). “Public-private partnerships in highway and transit
infrastructure provision.” 〈http://assets.opencrs.com/rpts/RL34567
_20080709.pdf〉 (Jul. 3, 2016).

Martinez, S. E., Hall, A., and Walton, C. M. (2013). “Public-private
partnerships in transportation infrastructure: Survey of experiences and
perceptions.” 〈http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu
/publications/technicalreports/600451-00072-1.pdf〉 (Jul. 3, 2016).

Minchin, E., et al. (2014). “NCHRP report 787: Guide for design manage-
ment on design-build and construction manager/general contractor
projects.” Transportation Research Board, Washington, DC.

© ASCE 04016047-14 J. Manage. Eng.

 J. Manage. Eng., 2017, 33(3): 04016047 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

T
SI

N
G

H
U

A
 U

N
IV

E
R

SI
T

Y
 o

n 
01

/2
0/

22
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000152
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000152
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000152
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000152
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000049
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000049
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000049
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000049
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000049
http://dx.doi.org/10.3846/13923730.2012.671272
http://dx.doi.org/10.3846/13923730.2012.671272
http://dx.doi.org/10.1086/208818
http://dx.doi.org/10.1086/208818
http://dx.doi.org/10.1061/(ASCE)0742-597X(2004)20:3(118)
http://dx.doi.org/10.1061/(ASCE)0742-597X(2004)20:3(118)
http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital-projects/articles/global-ppp-market-2012.html
http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital-projects/articles/global-ppp-market-2012.html
http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital-projects/articles/global-ppp-market-2012.html
http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital-projects/articles/global-ppp-market-2012.html
http://www2.deloitte.com/uk/en/pages/infrastructure-and-capital-projects/articles/global-ppp-market-2012.html
http://dx.doi.org/10.1016/j.bar.2011.08.006
http://dx.doi.org/10.1108/09513571211275498
http://dx.doi.org/10.1108/09513571211275498
http://www.eib.org/attachments/efs/efr_2005_v03_en.pdf
http://www.eib.org/attachments/efs/efr_2005_v03_en.pdf
http://www.eib.org/attachments/efs/efr_2005_v03_en.pdf
http://www.eib.org/attachments/efs/efr_2005_v03_en.pdf
http://www.eib.org/attachments/efs/efr_2005_v03_en.pdf
http://www.eib.org/epec/resources/guide-to-guidance-en
http://www.eib.org/epec/resources/guide-to-guidance-en
http://www.eib.org/epec/resources/guide-to-guidance-en
http://www.eib.org/epec/resources/guide-to-guidance-en
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/atc.cfm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/construction/Manuals/cpam/CPAMManual.shtm
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/officeofcomptroller/pdf/GAO/RevManagement/2013%20Debt%20%20Debt-Like%20Financing%20Report.pdf
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/construction/PPP/PPPMain.shtm,2015
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://www.dot.state.fl.us/officeofcomptroller/PFO/p3.shtm
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000224
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000224
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000224
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000224
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.planning.dot.gov/documents/briefingbook/bbook.htm
http://www.fhwa.dot.gov/ipd/finance/resources/general/
http://www.fhwa.dot.gov/ipd/finance/resources/general/
http://www.fhwa.dot.gov/ipd/finance/resources/general/
http://www.fhwa.dot.gov/ipd/finance/resources/general/
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/p3/tools_programs/sep15.aspx
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd/pdfs/p3/p3_primer_risk_assessment_021014.pdf
http://www.fhwa.dot.gov/ipd
http://www.fhwa.dot.gov/ipd
http://www.fhwa.dot.gov/ipd
http://www.fhwa.dot.gov/ipd
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/mo_safe_and_sound.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
http://www.fhwa.dot.gov/ipd/project_profiles/ga_northwest_corridor_project.aspx
https://www.flsenate.gov/laws/statutes/2015/334.30
https://www.flsenate.gov/laws/statutes/2015/334.30
https://www.flsenate.gov/laws/statutes/2015/334.30
https://www.flsenate.gov/laws/statutes/2015/334.30
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000122
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000122
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000122
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000122
http://www.dot.ga.gov/DS/GEL/NWC#tab-3
http://www.dot.ga.gov/DS/GEL/NWC#tab-3
http://www.dot.ga.gov/DS/GEL/NWC#tab-3
http://www.dot.ga.gov/DS/GEL/NWC#tab-3
10.1061/(ASCE)IS.1943-555X.0000193
10.1061/(ASCE)IS.1943-555X.0000193
10.1061/(ASCE)IS.1943-555X.0000193
10.1061/(ASCE)IS.1943-555X.0000193
http://dx.doi.org/10.3141/2081-01
http://dx.doi.org/10.3141/2081-01
http://dx.doi.org/10.3141/2081-01
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.fhwa.dot.gov/planning/performance_based_planning/pbpp_guidebook/pbppguidebook.pdf
http://www.brookings.edu/research/papers/2011/12/08-transportation-istrate-puentes
http://www.brookings.edu/research/papers/2011/12/08-transportation-istrate-puentes
http://www.brookings.edu/research/papers/2011/12/08-transportation-istrate-puentes
http://www.brookings.edu/research/papers/2011/12/08-transportation-istrate-puentes
http://dx.doi.org/10.3905/jsf.2011.17.2.023
http://dx.doi.org/10.3905/jsf.2011.17.2.023
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000197
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000197
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000197
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000197
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000225
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000225
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000225
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000225
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000225
http://dx.doi.org/10.1080/01446190500041537
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000573
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000573
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000573
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000573
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000307
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000307
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000307
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000307
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000307
http://assets.opencrs.com/rpts/RL34567_20080709.pdf
http://assets.opencrs.com/rpts/RL34567_20080709.pdf
http://assets.opencrs.com/rpts/RL34567_20080709.pdf
http://assets.opencrs.com/rpts/RL34567_20080709.pdf
http://assets.opencrs.com/rpts/RL34567_20080709.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf
http://d2dtl5nnlpfr0r.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451-00072-1.pdf


Molenaar, K. R., Gransberg, D. D., and Sillars, D. N. (2015). “NCHRP
report 808: Guidebook on alternative quality management systems for
highway construction.” Transportation Research Board, Washington,
DC.

Monk, A. H., Levitt, R. E., Garvin, M. J., South, A., and Carollo, G. (2012).
“Public-private partnerships for infrastructure delivery.” 〈http://papers
.ssrn.com/sol3/papers.cfm?abstract_id=2149313〉 (Jul. 3, 2016).

Mostaan, K., and Ashuri, B. (2016). “Recommended opportunities for
development of highway public-private-partnership projects in the
United States.” Proc., Construction Research Congress 2016, ASCE,
Reston, VA, 549–558.

Nelson, C., and Marema, M. (2014). “Public private partnerships: Payment
security concerns.” 〈http://c.ymcdn.com/sites/www.surety.org/resource
/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14
_NelsonMarema.pdf〉 (Jul. 3, 2016).

Ng, S. T., Wong, Y. M., and Wong, J. M. (2012). “Factors influencing
the success of PPP at feasibility stage—A tripartite comparison study
in Hong Kong.” Habitat Int., 36(4), 423–432.

NSTIFC (National Surface Transportation Infrastructure Financing Com-
mission). (2009) “Paying our way: A new framework for transportation
finance.” 〈http://financecommission.dot.gov〉 (Jul. 3, 2016).

OECD (Organization for Economic Co-operation and Development).
(2008). “Public-private partnerships: In pursuit of risk sharing
and value for money.” 〈http://www.oecd.org/gov/budgeting/public
-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm〉 (Jul. 3,
2016).

Papajohn, D., Cui, Q., and Bayraktar, M. (2011). “Public-private partner-
ships in U.S. transportation: Research overview and a path forward.”
J. Manage. Eng., 10.1061/(ASCE)ME.1943-5479.0000050, 126–135.

PennDOT (Pennsylvania Department of Transportation). (2015). “Rapid
bridge replacement project.” 〈http://www.dot.state.pa.us/Internet
/P3info.nsf/Bridge?ReadForm〉 (Jul. 3, 2016).

Ping Ho, S., Levitt, R., Tsui, C., and Hsu, Y. (2015). “Opportunism-focused
transaction cost analysis of public-private partnerships.” J. Manage.
Eng., 10.1061/(ASCE)ME.1943-5479.0000361, 04015007.

PWF (Public Works Financing). (2014). “Major projects database.” 〈http://
pwfinance.net/projects-database〉 (Jul. 3, 2016).

Rall, J., Reed, J. B., and Farber, N. J. (2014). “Public-private partnerships
for transportation: A toolkit for legislators.” 〈http://www.ncsl.org
/research/transportation/public-private-partnerships-for-transportation
.aspx〉 (Jul. 3, 2016).

Regan, M., Love, P., and Smith, J. (2013). “Public-private partnerships:
Capital market conditions and alternative finance mechanisms for aus-
tralian infrastructure projects.” J. Infrastruct. Syst., 10.1061/(ASCE)IS
.1943-555X.0000136, 335–342.

Rwelamila, P., Fewings, P., and Henjewele, C. (2015). “Addressing the
missing link in ppp projects: What constitutes the public?” J. Manage.
Eng., 10.1061/(ASCE)ME.1943-5479.0000330, 04014085.

SFAA (Surety and Fidelity Association of America). (2015). “Bonding P3
projects.” 〈http://www.surety.org/?page=PPPPublic〉 (Jul. 3, 2016).

Soomro, M., and Zhang, X. (2015a). “Evaluation of the functions of public
sector partners in transportation public-private partnerships failures.”
J. Manage. Eng., 10.1061/(ASCE)ME.1943-5479.0000387, 04015027.

Soomro, M., and Zhang, X. (2015b). “Roles of private-sector partners
in transportation public-private partnership failures.” J. Manage. Eng.,
10.1061/(ASCE)ME.1943-5479.0000263, 04014056.

Texas Transportation Code. (2011). “Bids and contracts for highway
projects.” 〈http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223
.htm〉 (Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2007). “IH 635 managed
lanes project request for proposals.” 〈http://www.txdot.gov/business
/partnerships/current-cda/635-lbj-cda.html〉 (Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2008). “Texas public-
private partnerships: AASHTO audit.” 〈http://audit.transportation.org
/Documents/Wed2-PhilRussell.pdf〉 (Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2012). “Texas public-
private partnerships lessons learned.” 〈http://ibtta.org/sites/default
/files/documents/2012/OMW%20San%20Francisco/Pensock_Ed.pdf〉
(Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2015a). “Comprehensive
development agreements.” 〈http://ftp.dot.state.tx.us/pub/txdot-info/sla
/education_series/cda.pdf〉 (Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2015b). “Construction
contract administration manual.” 〈http://onlinemanuals.txdot.gov
/txdotmanuals/cah/manual_notice.htm〉 (Jul. 3, 2016).

TxDOT (Texas Department of Transportation). (2015c). “SH 183 managed
lanes project development agreement.” 〈http://ftp.dot.state.tx.us/pub
/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf〉 (Jul. 3, 2016).

U.S. Code Title 40. (2016). “The miller act.” 〈https://www.gpo.gov/fdsys
/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf〉. (Jul.
3, 2016).

VDOT (Virginia Department of Transportation). (2015a). “P3 risk manage-
ment guidelines.” 〈http://www.p3virginia.org/publications/〉 (Jul. 3,
2016).

VDOT (Virginia Department of Transportation). (2015b) “Route 460
contract.” 〈http://www.virginiadot.org/newsroom/statewide/2015/gov
._mcauliffe_announces_settlement84156.asp〉 (Jul. 3, 2016).

VDOT (Virginia Department of Transportation). (2016a). “P3 pipeline
documents.” 〈http://www.p3virginia.org/publications/〉 (Jul. 3, 2016).

VDOT (Virginia Department of Transportation). (2016b) “Public-
private transportation act guidelines.” 〈http://www.p3virginia.org
/publications/〉 (Jul. 3, 2016).

Wang, Y. (2015). “Evolution of public-private partnership models in
American toll road development: Learning based on public institutions’
risk management.” Int. J. Project Manage., 33(3), 684–696.

Yescombe, E. R. (2007). Public–private partnerships: Principles of policy
and finance, Elsevier, Burlington, MA.

Yescombe, E. R. (2014). Principles of project finance, Elsevier Academic
Press, Oxford, U.K.

Yuan, J., Wang, C., Skibniewski, M. J., and Li, Q. (2012). “Developing
key performance indicators for public-private partnership projects:
questionnaire survey and analysis.” J. Manage. Eng., 10.1061/(ASCE)
ME.1943-5479.0000113, 252–264.

Yuan, J., Zeng, A. Y., Skibniewski, M. J., and Li, Q. (2009). “Selection of
performance objectives and key performance indicators in public–
private partnership projects to achieve value for money.” Constr.
Manage. Econ., 27(3), 253–270.

Zhang, X. (2005a). “Concessionaire’s financial capability in developing
build-operate-transfer type infrastructure projects.” J. Constr. Eng.
Manage., 10.1061/(ASCE)0733-9364(2005)131:10(1054), 1054–1064.

Zhang, X. (2005b). “Critical success factors for public-private partnerships
in infrastructure development.” J. Constr. Eng. Manage., 10.1061/
(ASCE)0733-9364(2005)131:1(3), 3–14.

Zhang, X. (2005c). “Paving the way for public-private partnerships in
infrastructure development.” J. Constr. Eng. Manage., 10.1061/(ASCE)
0733-9364(2005)131:1(71), 71–80.

© ASCE 04016047-15 J. Manage. Eng.

 J. Manage. Eng., 2017, 33(3): 04016047 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

T
SI

N
G

H
U

A
 U

N
IV

E
R

SI
T

Y
 o

n 
01

/2
0/

22
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2149313
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2149313
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2149313
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2149313
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://c.ymcdn.com/sites/www.surety.org/resource/collection/73672F79-BC99-45A3-BCD0-FB3EFF8080BA/BC-Jun14_NelsonMarema.pdf
http://dx.doi.org/10.1016/j.habitatint.2012.02.002
http://financecommission.dot.gov
http://financecommission.dot.gov
http://financecommission.dot.gov
http://www.oecd.org/gov/budgeting/public-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm
http://www.oecd.org/gov/budgeting/public-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm
http://www.oecd.org/gov/budgeting/public-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm
http://www.oecd.org/gov/budgeting/public-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm
http://www.oecd.org/gov/budgeting/public-privatepartnershipsinpursuitofrisksharingandvalueformoney.htm
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000050
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000050
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000050
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000050
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://www.dot.state.pa.us/Internet/P3info.nsf/Bridge?ReadForm
http://dx.doi.org/10.1061
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000361
http://pwfinance.net/projects-database
http://pwfinance.net/projects-database
http://pwfinance.net/projects-database
http://www.ncsl.org/research/transportation/public-private-partnerships-for-transportation.aspx
http://www.ncsl.org/research/transportation/public-private-partnerships-for-transportation.aspx
http://www.ncsl.org/research/transportation/public-private-partnerships-for-transportation.aspx
http://www.ncsl.org/research/transportation/public-private-partnerships-for-transportation.aspx
http://www.ncsl.org/research/transportation/public-private-partnerships-for-transportation.aspx
http://dx.doi.org/10.1061/(ASCE)IS.1943-555X.0000136
http://dx.doi.org/10.1061/(ASCE)IS.1943-555X.0000136
http://dx.doi.org/10.1061/(ASCE)IS.1943-555X.0000136
http://dx.doi.org/10.1061/(ASCE)IS.1943-555X.0000136
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000330
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000330
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000330
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000330
http://www.surety.org/?page=PPPPublic
http://www.surety.org/?page=PPPPublic
http://www.surety.org/?page=PPPPublic
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000387
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000387
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000387
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000387
http://dx.doi.org/10.1061
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000263
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.statutes.legis.state.tx.us/Docs/TN/htm/TN.223.htm
http://www.txdot.gov/business/partnerships/current-cda/635-lbj-cda.html
http://www.txdot.gov/business/partnerships/current-cda/635-lbj-cda.html
http://www.txdot.gov/business/partnerships/current-cda/635-lbj-cda.html
http://www.txdot.gov/business/partnerships/current-cda/635-lbj-cda.html
http://www.txdot.gov/business/partnerships/current-cda/635-lbj-cda.html
http://audit.transportation.org/Documents/Wed2-PhilRussell.pdf
http://audit.transportation.org/Documents/Wed2-PhilRussell.pdf
http://audit.transportation.org/Documents/Wed2-PhilRussell.pdf
http://audit.transportation.org/Documents/Wed2-PhilRussell.pdf
http://audit.transportation.org/Documents/Wed2-PhilRussell.pdf
http://ibtta.org/sites/default/files/documents/2012/OMW%20San%20Francisco/Pensock_Ed.pdf
http://ibtta.org/sites/default/files/documents/2012/OMW%20San%20Francisco/Pensock_Ed.pdf
http://ibtta.org/sites/default/files/documents/2012/OMW%20San%20Francisco/Pensock_Ed.pdf
http://ibtta.org/sites/default/files/documents/2012/OMW%20San%20Francisco/Pensock_Ed.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/sla/education_series/cda.pdf
http://onlinemanuals.txdot.gov/txdotmanuals/cah/manual_notice.htm
http://onlinemanuals.txdot.gov/txdotmanuals/cah/manual_notice.htm
http://onlinemanuals.txdot.gov/txdotmanuals/cah/manual_notice.htm
http://onlinemanuals.txdot.gov/txdotmanuals/cah/manual_notice.htm
http://onlinemanuals.txdot.gov/txdotmanuals/cah/manual_notice.htm
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/dal/sh183_managed/rfp/addendum-4/da.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2014-title40/pdf/USCODE-2014-title40-front.pdf
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.virginiadot.org/newsroom/statewide/2015/gov._mcauliffe_announces_settlement84156.asp
http://www.virginiadot.org/newsroom/statewide/2015/gov._mcauliffe_announces_settlement84156.asp
http://www.virginiadot.org/newsroom/statewide/2015/gov._mcauliffe_announces_settlement84156.asp
http://www.virginiadot.org/newsroom/statewide/2015/gov._mcauliffe_announces_settlement84156.asp
http://www.virginiadot.org/newsroom/statewide/2015/gov._mcauliffe_announces_settlement84156.asp
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://www.p3virginia.org/publications/
http://dx.doi.org/10.1016/j.ijproman.2014.10.006
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000113
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000113
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000113
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000113
http://dx.doi.org/10.1061/(ASCE)ME.1943-5479.0000113
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:10(1054)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:10(1054)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(3)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(3)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(3)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(71)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(71)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2005)131:1(71)

