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Abstract

U.S. states and localities confront outdated imfuasure in many sectors while facing severe
borrowing constraints. Use of contractual arrangemevith private firms, known broadly as
public-private partnerships (or PPPSs), is increasiPPPs provide assistance in infrastructure
design, construction, renovation, operation andrfaging, and encompass a variety of contractual
arrangements and degrees of private involvementorgmthis variety of contract types,
management contracts, concession agreements, dmrsldrfinance-operates (DBFOs) and asset
sales are used most frequently. We examine therndiei@nts of the degree of private
participation as governed by contract type. We @ansfiscal, political and infrastructure-type
factors. We utilize local and state-level data g2 #PPs of various types completed between
1985 and 2008 as reportedRablic Works FinancingOur estimates indicate that infrastructure
characteristics, particularly regarding stand aleeesus network, are leading factors influencing
the extent of private participation. Specificallye find that network characteristics limit private
involvement, while point-to-point transport infragtture and stand alone facilities receive more
private participation. Although political factorawre little explanatory power, we find that fiscal
variables such as a jurisdiction’s debt stress,kasic controls such as population and locality of
government, increase the degree of private paaticp. A greater tax burden reduces private
participation.
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THE DETERMINANTS OF PUBLIC -PRIVATE PARTNERSHIP
CONTRACTUAL CHOICE IN THE UNITED STATES

1. Introduction

Critical infrastructure in the United States igett®rating and past its original design life.
The state and local governments responsible for itifeastructure are facing severe fiscal
problems, and are unable to devote the resourcassary to properly expand and maintain it.
The problem spans a variety of facilities and ssctoncluding roads, bridges, tunnels, transit
systems, dams, schools, and wastewater treatmantsplamong others. Federal funds for the

maintenance of infrastructure are also dwindling.

State and local governments are turning to theapeisector for assistance with the
design, financing, construction, expansion, maiatee and operation of critical infrastructure
facilities. Twenty-eight states now have publicvpte partnership enabling laws in place, which

are designed to facilitate private participationnfrastructure provision and operation.

This type of cooperation typically occurs througtpablic-private partnership,” or a PPP,
which is a contractual agreement between a grouprivhte partners and a public project
sponsor. Agreements can take on many forms. Prpatgcipation can occur through simple
management contracts, where a private party isnegtato operate existing facilities, such as
schools, prisons, or toll roads. It can also odtwough more complex end-to-end contracts
where the private party designs, finances, constrand operates entirely new facilities. Private

participation thus varies in intensity across défe contract types.

Although the scholarly literature on PPPs is grayithere has not yet been systematic
empirical study of the factors driving the choiddP®P contract type. We attempt to address that

gap by categorizing private participation into fooain contractual types: management contracts,



concession agreements, design-build-finance-opg&-O) agreements, and asset sales. We
discuss these contract types in detail below. We heth binary logistic and ordered logistic
regression analysis to examine the effect of acbsad of fiscal, political, and infrastructure-type

variables, on the type of PPP contract used.

Analyzing the degree of private involvement in thaivery of public infrastructure is
important given the increasing role of PPPs inWim#ted States. Between 1990 and 2000 there
were a total of 26 projects, valued at $14.4 hilliBetween 2001 and 2010, however, there were
46 projects valued at $34.8 billion. This represemtecade-over-decade increase of 77 percent
in the total number of projects, and a 140 percerease in value.

Although definitions of PPPs vary, the most salielaracteristic may be that they are
contracts between public and private agents whevatp partners bear risks inherent in public
infrastructure construction and operation. Indebkd,degree of risk sharing and risk transfer to
private agents is linked directly to the degre@myate involvement, as indicated in works such
as the Asian Development Bank (2008: 28)blic-private Partnerships Handbookvhich
distinguishes between five basic types of PPPslu@mg service contracts, management
contracts, lease contracts, concessions, and bpédate-transfer (BOT)), on the basis of

differences in (i) commercial risk; and (i) ovidavel of risk assumed by the private sector.

Our contributions are twofold. First, we providedance directly analyzing the drivers of
contract choice in PPP agreements that relateffeereht levels of private involvement. We thus
extend existing work treating the public/privateoide as dichotomous. We instead consider

different levels of private involvement. Secondeatontrolling for fiscal and political variables,

1 Among other factors. See as well for this purpbsthony Boardman, Carsten Greve and
Graeme A. Hodge, eds. (2010jternational Handbook On Public—Private Partnensfi
Edward Elgar.



we show that infrastructure characteristics, paldidy on its stand alone versus network nature,
are leading factors explaining contract choicehea United States. This suggests that network
characteristics, such as those related to tramsaatosts, sunk investments and limited

competition, are important drivers of private papation.

In the following section we describe PPPs in mostaill review some common
contractual types, and provide examples of se\®P&ls in the United States. Section Il provides
an overview of recent literature on PPPs. We desanur data set and both the dependent and
independent variables we study in Section IV. $act/ describes our empirical strategy, while

Section VI reports and discusses our empiricairedgs. Section VII concludes.
2. Types of PPP Contracts

The term “public-private partnership” is broad, dra$ evolved to include any contractual
framework that allows greater private sector pgudétion in infrastructure projects than under a
traditional approach. PPPs range from relativelypée management contracts to complex

design-build-finance-operate (DFBO) contracts, utrsight asset sales.

The traditional procurement approach has in faog lotilized private sector participation,
but in more limited ways. Under a traditional deskild (DB) approach, for example, a public
sponsor engages (typically different) private firas design and construct an infrastructure
project. The public sponsor remains responsiblefifancing, operating, and maintaining the

facility.

PPPs extend the traditional approach in that timigtehe private sector to undertake a
variety of added tasks. One such arrangement issagmtbuild-operate-maintain, or DBOM

contract, under which the additional duties ofphigate partner or partners include operating and



maintaining the facility after it is built. Similao DB contracts, DBOM contracts seek to take
advantage of private sector incentives and speethlexpertise to design and build facilities in a

way that will minimize operation and maintenancetso

Other PPP contracts extend private participatiamuph assistance in financing the
project. In a typical DBFOM (design-build-financperate-maintain) contract, for example, the
private sector agrees to design and build a newityacising some combination of debt
(leveraged against future toll revenue in the told case) and equity, and then operates and
maintains the facility for a specified period ahg in exchange for the right to collect revenues
from the facility’s use over the lease term. Thigjgct type, in which the private sector builds a
new facility, is known as a greenfield PPP. Thigigontrast to a brownfield PPP, under which

the private partner pays an upfront concessiomfeeder to lease an existing facility.

Other contractual types include build-transfer-ape(BTO) agreements, under which the
private partner actually owns the facility unts ibwnership rights are transferred to the public
sector following the construction period. Similarlynder a BOT (build-operate-transfer)
agreement, the private partner holds title to #wlify until its ownership right is transferred at
the end of the specified operation and maintengrer@od. In a build-own-operate (BOO)
agreement, title remains with the private partmdess the public sector decides to purchase it.
We next discuss four examples of PPPs in the toatefpon sector in the United States, which
has been the most widely studied so far. These ghesnhelp to illustrate various contractual

agreements and project types.

Hartsfield-Jackson Atlanta International Airport. The Hartsfield-Jackson International
Airport in Atlanta, Georgia provides an exampleaahanagement contract PPP. It is the busiest

airport in the world, with almost 100 million pasgers and nearly 1 million air traffic operations



annually. International Concourse E was opened9®41and became the largest international
concourse in North America. While most of the aitpe managed by the city of Atlanta, the 28-
gate international Terminal E is managed by TBljrdarnational airport operator controlled by

Abertis, a Spanish infrastructure operator of ¢allis, airports and other infrastructure.

In 1994, Terminal T was replaced with new termiBabut kept under TBI management.
TBI managed the old Atlanta Terminal T under a 8arymanagement contract concluded in
1980, which expired in 2010. Discussions focusingacmew management contract (with Abertis)

are ongoing.

Abertis took over TBI in 2005, and Abertis Airpomsanages and controls many of the
usual facilities, as well as information panels dinght runways. Hartsfield-Jackson is one of

five airports in North America managed by Abertispdrts.

California 91 Express Lanes The 91 Express Lanes in Orange County, Califqoni&ide an
example of a management contract in the toll remtios. The lanes are a ten-mile (16 km) high-
occupancy toll road/full tollway combination. Thase contained entirely within the median of
the Riverside Freeway (State Route 91). Althoughex by the Orange County Transportation
Authority, they are operated under a managemeritarsigned in 2006 with Cofiroute USA.
There are no tollbooths on the lanes, and all tokscollected electronically using onboard
transponders. To help manage congestion, theatad#ld use time-of-day pricing (as opposed to
real-time, variable tolling). The project was deyetd through a partnership between the
California Department of Transportation (Caltraasyl the California Private Transportation
Company (CPTC). The 91 Express Lanes managemetmacbrepresents a relatively low level

of private involvement.



Chicago Skyway.The Chicago Skyway concession is an example ofng-term toll road
leasing, or brownfield, PPP contract. The Skywag i8.8-mile toll road that is part of the 1-90
interstate highway. It connects the Dan Ryan Exgway in Chicago to the Indiana Toll Road (I-

90). The Skyway carried about 50,000 vehicles pgrid 2005

In March 2004, the City of Chicago issued a requestqualifications from bidders
interested in leasing the Skyway for a ninety-nyeas term. The city received ten responses, and
five bidders were asked to submit detailed proposkhe high bid of $1.83 billion came from a
partnership of Cintra Concesiones de Intrastrustute Transporte S.A. (Cintra) of Madrid,
Spain, and the Macquarie Infrastructure Group afr®y, Australia, which cooperated to create
the Skyway Concession Company LLC (or SCC). The aivarded the contract to SCC in the

first modern long-term lease of an existing U.4.rwad?

Dulles Greenway.The Dulles Greenway is an example of a greenfiddFO PPP contract. The
Dulles Greenway is a 14-mile, limited-access highwatside of Washington, D.C. It extends
from the state-owned Dulles Toll Road, which consdle Washington, D.C., beltway going to

Dulles Airport to Leesburg, Virginia. It openedttaffic in September 1995.

The Greenway was built under the Virginia Highwagt &f 1988. The 1988 act did not
grant the investors—the Toll Road Investors Pastmigrll (or TRIP II)—the power of eminent
domain. Rather, the assembly of private lands reduio build the Greenway was purchased at

market price’ The Greenway'’s regulation by the Virginia Statep@oation Commission is also

2 Nicholas HannPPPs in North America—A Private Sector Partner'sdpective Maquarie North

America Ltd., December 2006, http://csgb.ubc.esgfivorkshop06/Region4-Hann.pdf (accessed February
10, 2010).

% U.S. Department of Transportation, Federal Highwdyninistration, Office of Innovative Program
Delivery, “Case Studies: Chicago Skyway,”
http://www.fhwa.dot.gov/ipd/case_studies/il_chicagkyway.htm (accessed February 10, 2010).

* Ibid.



unusual. Its return is limited to 18 percent, santb utility-style regulation. Unlike typical uity

regulation, however, the Greenway receives no legaiforced monopoly through an exclusive
territory. It continues to pay real estate taxespooperty purchased to build the road, thus
generating tax revenue that would not be forthcgmimder a traditional public ownership

approach in the United States

Tampa Bay Water at Brandon, Florida.In September 2011, Veolia Water North America and
Tampa Bay Water in Florida began operation of tampa water treatment plant. This final
phase of the project completed one of the largesigd-build-operate (DBO) PPPs in U.S.
history. A first phase greenfield project with Vieolvas completed in 2002 with a design
capacity of 60 million gallons per day (mgd). Inotwiore expansions leading up to September
2011, the project increased to 120 mgd. Tampa Bate¥¢hose Veolia's consortium after

receiving bids from other groups to carry out bBO project.

3. Related Literature

PPPs can be viewed as extending the practice dfambimg out for the provision of
public services, which is a typical procurementhodt Contracting out has often been subject to
problems related to moral hazard because of fultedal cost reimbursement under cost-plus
contracts, as well as problems associated withitguadeasurement, among others (Donahue
1989; Levin and Tadelis 2010). Contracting out éaslved to include high-powered incentives
to help address those problems. That involvesisyifisk to the private partner, which typically
requires the public sponsor to pay a risk premiiRisk sharing between government and a

private partner is a key issue in PPPs (Engel hEisand Galetovic 2009, 2010)



Theoretical and empirical analyses of private dainof public services provides a useful
background with which to study why a government ahiloose a PPP contract to deliver a public
service, as well as the degree of private involvemehere are many branches of the literature,
which we now discuss.

Public Choice theory predicts that, when politisiaand bureaucrats monopolize the
delivery of public services, overproduction andfiiceency results (Niskanen 1971). This can be
solved by introducing competition for contractspnfr which lower costs and more technical
efficiency in service delivery can be obtained (BeyL998). Another relevant approach emerging
from property rights theory builds on seminal wobisAlchian (1967) and Alchian and Demsetz
(1972). The theory of incomplete contracts devedopeimportant works such as Grossman &
Hart (1986) and Hart & Moore (1990) provides a ukefnalytical framework for studying
situations in which contracting is a complex operatWithin that framework, Hart et al. (1997)
show that private production provides incentivesréduce costs without reducing quality.
Contract completeness is a crucial issue regaiti@ghoice of public services delivery, and this
is linked directly to transaction costs (Williamsd879, 1999). Because of this, monitoring and
control play a central role in the privatization piiblic services (e.g. Sappington & Stiglitz
1987).

Based on these theoretical approaches, the awaligdriature (see Bel and Fageda 2007,
2009 for summaries) has emphasized the relevandéfefent groups of factors in the decision
to contract out: fiscal restraints, economic fastand political factorsWe discuss each of those

variable groups below.

®Hammami, Ruhashyankiko and Yehoue (2006) analyze diterminants of the extent of private
participation in infrastructure with a sample off3FHn a variety of undeveloped countries. They final
control of corruption and common law origin are ipesly related to the extent of private particijost
The sample and institutional heterogeneity usatlahwork make it substantially different from aawn.



Fiscal constraintsFiscal constraints have been one of the mairedsiof privatization through
asset sales (Yarrow 1999, Bortolotti and Milell®2) At the local level in the United States, the
trend toward increasing tax burdens ended in thi®49Hoene 2004). Evidence of the influence
of fiscal constraints in contracting out public\8ees is less systematic than that for asset sales.
Although fiscal constraints do not appear to infice contracting out of local services in Europe,
they have been a key factor in local privatizaiiothe United States (Bel & Fageda 2009). “Tax
revolts” in the 1970s and states’ legislation lingtincreases in local taxation might have been
important drivers of this finding.Available evidence suggests that privatizationsinaller
municipalities is more strongly influenced by firgad difficulties. Similarly, privatization can be
used both to increase payments by users and teeddaoding from the general budget (Bel and
Miralles 2010). Including fiscal variables desigrtedmeasure the effects of such restrictions is
now common in the literature. The underlying hygsis suggests a positive relationship

between fiscal constraints and private sector wefolent and privatization.

Economic efficiency and network effed®ontracting for the delivery of public servicesing
private participation breaks the public deliverymapoly and introduces competition. It is also a
way to encourage cost reduction (Savas 1987). d&apens of cost reduction from private
delivery diminish when transactions costs are irtgdr(Sappington & Stiglitz 1987). According
to Williamson (1999), the relative requirement ohd-term investments specifically related to
the transaction, or sunk costs, is a key consiiberan contractind. Because of these factors, the

institutional organization required to establishd amphold contracts can be very complex,

® Hoene (2004) contains an analysis on the effdd®aposition 13 on the fiscal regime of cities in
California.

" This argument can be seen as closely relatedatdrttBesley and Ghatak (2001) regarding the intypuri
of the goods and services as per their public gobdgacteristics.



particularly when the contract involves network ustties® Empirical evidence suggests that
transaction costs are negatively related to priiratelvement in public services delivery (Brown

& Potoski 2003; Levin & Tadelis 2010). Evidenceaaisdicates that cost reductions are less
likely to be realized in services with importantwerk characteristics, such as water distribution

(Bel, Fageda & Warner 2010).

Political Processes and Ideological Attituda&riables measuring non-economic factors that
might help explain the decision to privatize puldiervices, such as political processes and
ideological attitudes, have also been examined (®eFageda, 2007, 2009). Two main
motivations guide politicians’ decisions in a dematic environment. Politicians seek to win
elections and obtain governmental positions. Howetleey also have preferences for some
policies over others according to their ideologjmadispositions.Within the domain of political
interests, the decision to privatize is dependenthe existence of pressure groups focused on
obtaining the rents derived from a given form afvge delivery (see e.g. McGuire, Oshfeldt &
van Cott (1987) for school buses; Dubin & Navart®88) and Hirsch (1995) for solid waste
collection; Chandler & Feuille (1994) for sanitatjoand Miralles (2009) for water). Hence, a
high unionization rate is associated with lowerpansity to privatize (Warner & Hebdon, 2001;
Levin & Tadelis 2010). Ideology may also influenmévatization. Right-wing parties have been
linked to more pro-business policies, whereasuafitg organizations are often associated with
public values. If those characterizations are adrraght-wing control of government will be

positively associated with privatization, while tl@fing control will be associated with public

® Network industries are typically defined as indgiestwith an extensive set of lines, pipes or rsute

usually with strong physical interconnections betweomponent parts.

® This double dimension of the politician in a dematic system has been named the citizen-candidate
approach. Osborne & Slivinski (1996) and Besley at (1997) offer theoretical insights; Levitt, £99
and Lee et al., 2004 offer empirical support.
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production, as shown by evidence in Dubin & Navd4ir@88), Dijkgraaf, Gradus & Melemberg
(2003), Walls, Macauley & Anderson (2005), and Picdadeo et al (forthcoming). We next

describe our empirical analysis examining the eé$fe€ these variable groups.

4. Empirical Analysis

This section describes the data, variables and adstlised to evaluate the impact of
fiscal, political, infrastructure-type and other ntml variables on the extent of private
participation in U.S. PPP projects. We first ddserihe main data sources and report descriptive
statistics. We then define and discuss the depéndamables in our dataset, moving to
independent variables. This section ends with eudsion of the models to be estimated and a

summary of predicted effects.

4.1 Data
We use thelnternational Major Projects Survey 2008om Public Works Financing

(published in the October 2008 issue) as our mata dource. This source contains information
on PPP projects from around the world. For the ééhiftates, we located 508 PPP projects
between 1985 and 2008, although necessary infaymath contract types is only specified for

472 The data provide detailed information on PPP emtsrfor different sectors, and on a wide
range of contract types, which is important forstounction of our dependent variables measuring

the intensity of private involvement.

Table 1 displays basic information regarding sectord services represented in the data,
as well as sector characteristics. Table 2 showslistribution of PPPs by sector characteristics

and by type of contract. The data span a varietgeaftors and services with very different

1% Unfortunately, missing information on some chaggistics prevents us from using a non-trivial shafre
this sample, as will be shown in the results sactio
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economic or infrastructure characteristics. Netwwwakisportation and water are prevalent in the
data, representing 26.5 and 31 percent of the sarappectively. There are, however, significant
percentages of PPPs in stand-alone facilities amdnetwork transportation sectors like ports

and airports. These PPPs are governed by diffeantact types. Management contracts (23%)
and BOT-type contracts (31%) are the most frequEmere are, however, several other contract
types in the sample, such as design-build (15%)cessions (7%) and leveraged agreements

(19%). Asset sales (1%) and joint development agees (3%) are much less important.

Table 1. Description of the International Major Projects Survey 2008 for the United States.
Sectors and Services included.

Sectors and Sector Characteristics
Services

1 Roads Network Transportation
2 Rail Network Transportation
3 Airports Non-Network Transportatiot]
4 Ports Non-Network Transportatiot]
5 Water Water/Network Services
6 Prisons Stand-alone Facilities
7 Housing Stand-alone Facilities
8 Post Office Stand-alone Facilities
9 Schools Stand-alone Facilities
10 Waste Stand-alone Facilities
11 Parking Stand-alone Facilities
12 | Military Housing Non-Network/Military
13 Street Lights Other
14 | Space Flight centers Other
15 Sports Other
16 Shuttles Other

Source: International Major Projects Survey 208®8;blic Works Financing.
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Table 2. The distribution of PPPs according to seot characteristics and type of contract in
the 2008l nternational Major Projects Survey

Characteristics Contract Types N° 9% of

sample

Management Contracts 109 23.1
Leverage 91 19.3

Network Transportation 125 | 26.5

Non Network Transportation| 29 6.1
Water Sector/Network Service 170 | 36.0 {
|
|
|
|

Joint Development 14 3.0

Facilities 61 12.9
Military 78 16.5 Asset Sale 5 1.0
Other 9 1.9 Design and Build 72 15.3
472 100 BOT Type contracts | 147 31.1

|
‘ Concession 34 7.2
|
‘ 472 | 100

Source: International Major Projects Survey 208®8jblic Works Financing

1. This group includes the following contracts: BOTO®8, BOOT, BTO, DBFO, DBO, DBM, DBOM,
DFBO, etc.

4.2. Dependent Variables

We next discuss the dependent variables in our data We divide our dependent
variables into two types: a four-category ordereditiact variable and a binary contractual

variable. We discuss each in turn.

4.2.1 Ordered Contract
This is an ordered categorical variable that assigw values to PPP projects with low

private involvement (and consequently low privask mssumption), and high values to projects
with higher private participation. In Table 3 weegent the type of contracts and values

designated according to the extent of private wmeaient.
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Table 3. Categorical dependent variable

PPP contract Private Risk Sharing
involvement
Management Contracts 1 VERY LOW
Design and Build 2 LOW
Concessions and BOT-type Contracts 3 HIGH
Asset Sale 4 VERY HIGH

Management contracts receive the lowest value,ngtiie low associated level of risk
sharing. In these contracts, private operators lgimganage existing infrastructure, such as
Terminal E in Atlanta, and few if any new investriteeare employed. The next level of private
involvement is design and built (DB) contracts. Tevate partner designs and constructs but
does not operate the infrastructure. Although DBt@xts involve relatively large initial
investments, and the private partner may face mesk®untered in construction and design, the
private partner does not assume demand risk, soaieerelatively low-risk in the spectrum of

PPP contracts.

Concessions and build-operate-transfer (BOT) cotgrare the next category, receiving a
value of three. Under a BOT approach, the privaiener builds and operates the facility for a
pre-specified time period. Transfer of facilityigitoack to the public sponsor occurs at the end of
that period. Under this approach, the private gartypically assumes substantial risk associated

with the facility’s construction and operation, Buas demand risk.

The final category is asset sale. In this type ofitact, the private partner actually
acquires title to the facility, and assumes a#rattant risks associated with its ongoing operation,
maintenance and refurbishment. We assign this categ value of four, which reflects the

highest degree of private involvement and risk amgion.
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4.2.2Binary Contract

Both management and DB contracts carry signifigalttver levels of risk relative to
assets sales or concession/BOT-type contracts.n&e dreated a dummy variable assuming a
value of zero if the PPP is a management or a DBeagent. This variable is assigned a value of
one for all other contract types, in which we imguconcession and BOT-type agreements
(DFBO, DBO, DBM, BOO, DBOM, etc.), as well as assates. This variable thus captures
contracts with a high degree of private involvememd therefore large private investment and

risk assumption.
4.3. Independent Variables

We next discuss our independent variables, cataggrithem fiscal variables, political
variables, economic characteristics, basic contasl regional dummy variables. We discuss
each group in turn, and provide a definition of #agiable with its interpretation and anticipated

effect.

a) Fiscal variables
Tax Burden: Tax revenues divided by income in the state whegePtPP is signed in the year

prior to the agreement. This variable controls fmcal pressure and the ability of
governments to raise money from taxpayers in angstate. We expect that this variable will
be negatively correlated with the level of privateolvement through the PPP because states
with larger revenues are likely to be less reliantprivate investment. The source for this
variable isThe Tax Foundatiortables entitledState and Local Tax Burdens: All Years, One

State 1977-2008

1 Available at: http://www.taxfoundation.org/reseatopic/9.html.
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Debt Stress: State debt outstanding (in millions of current ddd) divided by state income in
the year prior to the PPP agreement. This capsiatss with fiscal stress resulting from high
debt levels. We expect a positive relationship eetwDebt Stress and private participation in
PPPs. In this case, public officials seek privageta participation to help address fiscal
constraints. The data source for this variabldésStatistical Abstract of the United States,
Table entitled:"State and Local Governments -- Expenditures apftby State" (various

years).

Bond Rating: Current-year Standard & Poor's State Bond Ratingere alphabetical
rankings are converted into a numerical index.eStatith higher ratings can obtain bond
financing at lower cost than those with low ratingsus lowering the cost of traditional
infrastructure financing. Such states will be liesseed of private participation. This suggests
a negative relationship between a state’s bondgsitand the level of private participation.

The source for this variable is Standard and Poor’s

Contract Size: Project size (or cost) in thousands of U.S. dolldrgded by the gross
domestic product of the region. Inexpensive prgj@an be undertaken by states with even
modest resources. However, expensive projects megjulire private participation in order to
share investment costs and/or risks. We expecsiiy@mimpact of project cost on the degree
of private involvement. The data source for thisialde is the monthly newslett&ublic

Works Financing

b) Political variables
Republican legislature: Share of votes cast for the Republican Party instage legislative

election prior to the PPP agreement. This politiGaiable captures a business friendly and

general market orientation associated with the Bligan Party. Democrats may be
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predisposed to use public resources, while Reparidianay be more likely to rely on the
private sector. The data source for this variabl®lichael Barone, thAlmanac of American

Politics (various years).

Republican Governor: This is a dummy variable assigned a value of orteefgovernor in
place when the PPP is signed is Republican, zérerwise. Similar to the above, we expect
that Republican governors will be more businesanttly and more market oriented than
Democratic governors. The data source for thisabdei is also Barone’®\lmanac of

American Politicqvarious years).

c) Project characteristics

Network: A binary variable assigned a value of one for ragad, and water projects, zero
otherwise. These industries enjoy network chareties and are usually defined as natural
monopolies. They are associated with sunk invesisndswrger transaction costs, and lower
levels of competition. Smaller efficiency gains atleerefore expected from private
participation in these projects. We expect netwaritracteristics to have a negative effect on
the degree of private participation. The data seuiar this variable isPublic Works

Financing

Point-to-Point (non-network transportation): A binary variable assigned a value of one for
port and airport projects, zero otherwise. Thisetgp transport infrastructure does not belong
to a network and is usually operated as a stamkakntity, facing varying degrees of
competition. We expect larger efficiency gains fréms type of private involvement. We
predict that this variable will positively impatte extent of private participation in PPPs. The

data source for this variableRsiblic Works Financing
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Facilities: A binary variable set to one for prisons or police projects, zero otherwise.
Similar to the previous variable, we expect efii@yg gains from private involvement. We
thus predict that there will be a positive relasibip betweerfacilities and the extent of
private participation in PPPs. The data source tfos variable is alsdPublic Works

Financing

Others: A binary variable set to one for a miscellaneoets &f projects such as parking

garages, waste treatment facilities, and shutttesp otherwise. This combines all PPP
projects not included in the previous three vagabRegarding the network vs. non-network
property, these are stand-alone projects not hawvatgyork characteristics. We thus predict a
positive impact of this variable on the degreemfaie involvement in PPPs. The data source

for this variable ig?ublic Works Financing

d) Control variables
Income pc: State income per capita in constant 2009 U.S. do&e use constant dollar

terms in order to avoid problems related to timd euflation in a pool sample composed by
projects signed in different yeafSitizens’ purchasing power in a state will posilwprivate
investors’ decisions regarding how much to invgstiticularly for user-funded projects.
However, users are also taxpayers, and richer areaskely to provide more public funds —
through greater tax revenue — that will help inemaking public investments. Alternatively,
richer areas may be more attractive to privatestors. More public funding is likely to lead
to lower private PPP involvement. The source fig t#ariable isThe Tax Foundatiortables

entitled“State and Local Tax Burdens: All Years, One S18@7-2008"

12 Available at: http://www.taxfoundation.org/reseatopic/9.html.
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Population: State population (in thousands). This variable wast the size of the market
where the PPP is signed. Private investors ardylitee be more interested in providing
facilities in highly populated markets. We expduttlarger state populations will result in
greater private involvement. The data source fr thriable is theStatistical Abstract of the
United StatesTable entitled:"State and Local Governments -- Expenditures aethty

State" (various years).

Sponsor: Categorical variable assigned a value of one & pinoject sponsor is a local

government, two if a state government and threbdffederal government. Higher levels of
government typically receive more public resourseswe expect a negative impact of this
variable on the degree of private participatiorPiAPs. The data source for this variable is

Public Works Financing

Unionization: Percent of public employees who are members of labions in the year prior

to the PPP agreement. This captures the bargapungr of public workers as well as the
potential efficiency gains (from lower salaries angproved management) that the public
sector can achieve through the privatization oflipudervices and infrastructure. A positive
impact on the dependent variable implies that iefficy gains exceed bargaining power
against privatization, while a negative effect iraplthe opposite. However, this variable is
correlated with several other covariates in our ehodEstimates using this variable are

presented in the appendix.

Public Servants pc: State and local full-time public employees (inukands) per inhabitant
in the year in which the PPP was signed. Similath above, public servants per capita
measures the likely intensity of public oppositi@nprivate participation. As noted above,

unionization is highly correlated with fiscal, patal and regional variables. We therefore
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substitute the number of public employees per aajitaccount for the size of the public
sector labor force. The source for this variablthesStatistical Abstract of the United States,
Table entitled:"State and Local Governments -- Expenditures apftby State" (various

years).
e) Regional variables

DYes' . Dummy variable assigned a value of one for statethé U.S. census region

designated as “west,” zero otherwise.

pNetheast pummy variable assigned a value of one for statethe U.S. census region

designated as “northeast,” zero otherwise.

D™ Dummy variable assigned a value of one for statethe U.S. census region

designated as “south,” zero otherwise.

DMAwest: bummy variable assigned a value of one for statethe U.S. census region

designated as “midwest,” zero otherwise.

5. Estimation Strategy
We use different models to evaluate the impacisafaf, political, economic and control

variables on the extent of private participationcompleted PPPs. These considerations affect
our choice of econometric model. Our sample is al pd PPP projects signed in the United
States between 1985 and 2008. We are unable, hgwevellow particular PPP projects across

time.

Given the limitations of OLS for discrete and biatependent variables, our main
estimates utilize ordered logit and standard lagibdels, where estimates are robust to

heteroskedasticity for ordered categorical discnedeiables Qrdered contragt and binary
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variables Binary contrac), respectively? Indeed, the literature on privatization has focuse
more on the decision of whether to privatize (cacitout) or not, which has expanded the use of
logit and probit models within this field. One ofirokey contributions in addition to the new
approach we take to studying privatization — theemix of private participation once the
contracting out decision has been made — allowgousse models that consider different
privatization intensities. We thus utilize modelppbcable to categorical ordered discrete

dependent variables.

We use an ordered multinomial logistic model taneste private participation in PPP
contracts Qrdered contragt The ordered logit model is based on a contindatent variable

specified as a linear equation in (1):
Y =B'X+E, —0<y < (1)

wherey* (unobserved) measures the degree of private jpaticn in the PPP contract, is a
vector of factors explaining;*, with associated parametefs The error terme indicates the
effect of all unobserved factors oft. Assuming thaty; is the observed discrete variable
reflecting different levels of private involvemeior projecti, the relationship between the latent

variable and the observed variable is obtainedrdaog to:

y =1if —o<y <gi=1..,n 2
yi*:2 if —oogyi*<,u2 i=1..,n.

yi*:3if —oogyi*<,u3i:1 ..... n.

y = J if ,uJ_lsyi* <o i=1... n.

13 However, the use of ordered logit also introdwsm@se limitations due to its assumptions. It assuan@®notone
one dimensional relationship between the latentwsrodbserved variables.
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The i's are the estimated thresholds where the disabserved responses are defined. This
model estimates the probability that PPP prdjscistains private involvement of leyabr lower
(-1,...,1). The model specification is:

yi (%) .
log{Tf(x)}ﬂi [Bx+Bxa + A Bt ] 1= 1 ®

wherey; is the cumulative probability} is the vector of parameterg.(fo,..., fk) andx is the

vector of regressors. Parameter estimates arenebtdly maximum likelihood.

The first specification of the above models (Speaiion 1 below) considers all variables
(except regional dummies) that could be correlatgth fiscal, political and demographic
variables** In contrast, Specification 2 includes regional chigs, where southern states are the

omitted category. We apply ordered logit and logatdels to both specifications.

Specification 1
Contract; =a + FyToxburden; + B, Debt Stress; + f; Contract_Size; + [, Bond_Rating; +
BeRepublican_Legislature; + S Republican_Governon + f;Paint_Infrastructure; +
Befacilities; + F,0ther ; + BypIncome_pe; + §y Population; + #; Sponsor; +
Bz Public_servants_pc + &

1)
Specification 2

Contract; = 8 Taxburden; + §,Debt_Stress; + fContract_Size; + f,Bond_Rating; +
BsRepublican_Legislature; + [ Republican_Governon + f;Point_Infrastructure; +
BeFacilities; + fo0ther ; + BypIncome_pc; + By Population; + Fy; Sponsor; +
_EIEPHEJ{I-C_SQJ"LTﬂﬂtS_pC + .EMDNDH?:EESI? + .EIE‘DI-FESI? + .EIEDMI:dh'ESt

tg (2

*n fact, we find some large pair correlations begw the dummy variables't5"**tand *"" with fiscal
variables likeDebt Stress
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We applied a specification error test and a multioearity diagnostic to these models, which
generate satisfying resuftsThe first test for specification errdinktestin STATA) shows the

meaningfulness of covariates chosen, the absencemitted variable bias, and a correct
assumption for the specified link function. The @&t test for multicollinearity (variance

inflation factors) finds no significant collineayiin our specificatiort®

6. Estimates
Our main estimates are displayed in Table 4 beldwlumns 1 and 2 report estimates

without regional variables. Generally, all varialgeoups (except the political group), display
significant coefficient estimates. Fiscal variablggrastructure-type variables, and controls all
contribute to determining the intensity of privgtarticipation in the PPP contract. This is
consistent with joint tests of the significancetbé major variable groups. Thevalues for
significance tests for fiscal variables is 0.05, folitical variables it is 0.23, for infrastruceur

type it is 0.00, and 0.01 for controls.

Within fiscal variables, tax burden and debt strdisplay the expected negative and
positive signs, respectively, but only tax burdenstatistically significant without regional
dummies and only debt becomes statistically sigaifi with the extended model. Regarding
contract size, we find statistical significance $mecification 1, in which we apply the ordered
logit model without regional variables. This sigcéince disappears when we apply the logit
model in which we change the dependent variabl®a faccategorical ordered variable to a binary
variable. In the case of the bond rating variabe,do not find any significant relationship with

the type of PPP contract.

15 Linear predictegh-value = 0.000and squared predictgdvalue = 0.213
'8 variance Inflation Factor (VIF) £.61 < 10(Rule of thumb)
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Our main focus is on the sector or infrastructuraracteristics of PPP contracts and its
importance for the degree of private participatiBecause we use the contracts for network
infrastructure (water, road and rail) as a refeeenategory, we compare results for the other
sectors to this base category. The coefficienta@atad with the binary variable of point-to-point
transport infrastructure (airports and ports) gngicant and positively related to the extent of
private participationSimilar results are obtained for the coefficiensasated with Facilities.
Marginal effects are presented in Table 5 for tbgistic estimation in order to provide a
magnitude of the effect found. The first column riftimax) shows the estimated change in
predicted probability as x changes from its minimtmonits maximum. The second column
displays the partial derivative (instantaneous geanof the predicted probability/rate with

respect to a given independent variable.

Hence, PPP contracts with larger private particqpaind risk appear more frequently in
those types of infrastructure and facilities ngogimg network characteristics. In addition, their
coefficients show how these properties play a eéntte in PPP involvement. This confirms our
main hypothesis: network attributes are a key datent of the extent of private participation.
This is consistent with previous literature on thfuence of transaction costs and limited

expected efficiency gains with private deliverypoiblic services.

Regarding control variables, population and thdipigponsor promoting and signing the
PPP contract, are also related to the extent géf@iparticipation. PPP contracts signed in larger
(i.e. more populated) States reflect greater peiyarticipation and risk transfer. The coefficient
associated with the number of public servants peabitant is not statistically significant. The
same finding obtains when using unionization indte& the number of public servants (See

Table Al1). Nonetheless, several changes occur herotcoefficients when we include
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unionization in our specification due to correlatioetween this variable and the other fiscal and

regional covariates.

Finally, the governmental level of the sponsor @ferivate participation. There is more
private involvement in projects sponsored by |laggaternments than by their Federal and State-
level counterparts. However, this is not presenth@ ordered logit model without regional

dummies, so we are cautious about this finding.

The introduction of regional variables in specifioa 3 leads to similar conclusiohs.
The partial correlation between these variablessamae fiscal variables affects their coefficients.
However, most of the previous results are unchangadicularly in the case of infrastructure or
service characteristics. The only regional variab$playing a statistically significant coefficient
is the Northeast. The negative sign indicatesith#tis region, PPP contracts contain less private
participation than PPPs signed in the South (tle lcategory). No significant differences exist

between PPPs signed in Western and MidwesternsStéiie those concluded in Southern States

”We do not perform logistic regressions extendirgstandard model with regional variables becausset
variables do not add anything to the explanatorygymf the model and do not appear statisticatipigicant. The
rest of coefficients have a consistent behaviardfteir inclusion, with the exception of fiscalkiadbles as happens
in the ordered logistic model.
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Table 4. Ordered Logistic and Standard Logistic Estmates for Type of PPP Contract.

Regressors
Ordered Logit Logit Ordered Logit
(1) (2 (3
Fiscal Variables
Tax Burden -0.2455** -0.2841* -0.065
(-1.97) (-2.19) (-0.47)
Debt stress 0.0407 0.0673 0.0922**
(1.08) (1.54) (2.13)
Contract Size 0.0611** 0.0413 0.0360
(2.06) (1.39) (1.19)
State Bond Rating 0.1440 0.1269 0.1289
(1.26) (0.91) (0.93)
Political Variables
Republican Governo -0.5247** -0.4525 -0.1913
(-2.05 (-1.56; (-0.67
Republican Legislature -1.4394 -1.6364 -1.7644
(-0.77) (-0.85) (-0.93)
Type of infrastructure
(Base Category: Network|
Point to Point 1.9830*** 2.6021*** 2.2405***
(2.82) (2.84) (2.78)
Facilities 1.5071*** 1.8834*** 1.7020***
(3.15 (2.62 (3.04
Other 0.9152 1.5433* 1.4139
(0.71) (1.68) (1.02)
Control Variables
Income pc 7.54e-07 -2.98e-06 0.00001
(0.04) (-0.13) (0.58)
Population 0.0001*** 0.0001** 0.00004*
(3.28) (2.53) (1.94)
Sponsor -0.3076 -0.8539*** -0.4319*
(-1.20) (-2.68) (-1.68)
Public Servantg 5.50e-07 4.82e-07 5.80e-07
(1.26) (1.50) (1.22)
Regional Variables
North East - - -1.4335**
(-2.27)
West - - 0.2191
(0.57)
Midwest - - -0.4357
(-0.88)
N. Observations 28C 28C 28C
Pseudo R2 0.08 0.13 0.09
Log Likelihood -269.58 -169.02 -264.41
Wald (Chi2) 42.48*** 47.51%** 34.44***

Note: Robust- to- heteroskedastichstatistics in parentheses. * significant at 1096%6
and *1%, respectively.
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Table 5. Changes in Predicted Probabilities for Camact Choice.

Regressors | min->max| Marginal Effect

Point to Point 0.4050 0.6420
Facilities 0.3604 0.4647
Other 0.3003 0.3808

7. Summary and Conclusions

This article is the first to examine the determisaaf the choice of PPP contractual
arrangement across a range of economic sectoesjveamce over the traditional binary public vs.
private approach. Study of the extent of privat@inement in PPPs across sectors offers the first
evidence on the role of fiscal, political and istraicture-type characteristics in driving the
degree of private involvement and rsik assumpt\ith this goal in mind, we focus on four
types or groups of PPP contracts in the UnitedeStaepresenting an increasing role for private
participants and a greater transfer of risk oniogbe partners: simple management contracts,

design-and-build contracts, BOT-type contracts, @asgkt sales.

We examined several groups of variables that mi@cttontract choice, including fiscal
and political variables. However, the main focusof analysis is on the role played by variables
measuring whether or not the infrastructure in tjaesis part of a network. Indeed, this
characterization of single vs. network infrastruetis a leading driver of private participation:
private involvement is more likely in the case ofnt to point infrastructure and facilities, and
less likely for network infrastructure. The estiethteffect of switching from network to stand-

alone or point-to-point is substantial.

Our models indicate that the probability of havlagge private involvement in the PPPs

of single projects is much larger than it is inwatk infrastructure. This effect remains after
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controling for a variety of additional factors imrcanalysis, such as fiscal, political, management

and control variables, among others.

This is consistent with the observation that neknofrastructure is associated with sunk
investments, larger transaction costs, and lowezlseof competition. For these reasons, smaller
efficiency gains are expected from private par@itign. This helps explain why private
involvement is limited in this type of project. Hewer, further theoretical research is necessary

to better understand this relationship.

Political variables do not explain a significantgan of the extent of private involvement
in PPPs, but we do find that fiscal variables asea group, an important determinant, and that a
jurisdiction’s level of debt-stress in particularalso a driver of the level of private involvement

in PPP contracts.
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Appendix

Table Al. Ordered Logistic and Logistic estimatesdr type of PPP contract.

Robust to

heteroskedasticity Z-statistics in parentheseggrfificance at 10%, **5% and *1%, respectively.

Regressors Ordered Logit Logit Ordered Logit
@ @ (©)
Fiscal Variables
Tax Burden| -0.3093(-2.34)*{ -0.3831(-2.66* 0.1361.07)
Debt stress 0.0416( 1.04) 0.0594(1.27 0.083)1.7
Contract Size|  0.0003(2.03)* 0.0002( 1.41) 0.06568)*
State Bond Ratind  0.1357( 1.14) 0.1414(0.99 B(Tra3)
Political Variables
Republican Governo -0.4438(-1.65 -0.4015(-1.34)  0.1678(-0.35)
Republican Legislature -0.5780(-0.29 -0.9563(-D.4 -1.262(-0.54)

Type of infrastructure

(Base Category: Network

Point to Point

1.909( 2.62 )™

2.528( 2.77)"

202( 2.60)"*

Facilites | 1.536(3.13)** | 1.850( 2.52*** 1.860(53*
Other | 0.8896(0.71) 1.471(1.62) 1.6495( 1.25)
Control Variables
Income pc 0.0000( 0.65) 8.40e-06(0.41) 0.000828)0.
Population| 0.0001(3.14)**|  0.0001(2.67)** -0.000Q(31)
Sponsor| -0.2840(-1.14)] -0.8282(-2.55 )* -0.440%0)
Unionization | 0.0044( 0.44) 0.0078(0.69) 0.0475(2.34 )

Regional Variables

North East - - -2.563(-3.24)***
West - - -1.817(-0.96)
Midwest - - -0.5336( -2.18)****

N. Observations 280 280 280
Pseudo R2 0.08 0.12 0.11
Log Likelihood -269.73 -169.81 -261.389
Wald (Chi2) 46.51% 36.26" 51.10%*
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