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Chapter 1: Introduction and Overview

1.1 Introduction:

Due to limited financial resources of governments, Public PrRatenerships (PPPs)
have emerged as one of the most important ways of deliveriragtinfcture projects.

Use of public private partnerships was widely started in somsg pfthe world such

as the Netherlands, UK, Spain, Australia and South Africa. In tB&, Uhe
importance of private partnership was understood in the second hadf tiehtieth
century. For instance, in 1960s, toll roads had been built and developedSpaiine

by 1968. In the United Kingdom during 1980s the ruling government had turned to
Public Private Partnerships as the preferred method for ecomeganeration. (Cui,
Sharma, Farajian, 2008)

Compared to traditional delivery approaches, PPPs bundle complexnemwstand
service provisions with different project entities in a singlagiterm contract.
Because of these special characteristics, and also specatainties associated with
PPP agreements, many transactions and events happen during ¢kieldifef a PPP
project which are not easily predictable and measurable. Therdfier “transaction
cost” of Public Private Partnerships is usually higher comparether delivery
methods such as the traditional design- bid- build approach. (Ho & Tsui, 2009)

Transaction costs are known in economics as the costs assowititeelxecuting
projects such as searching, negotiating, contracting and enforciriger Btudies
show transaction costs in other industries are significant. For instance Tiédatal
incomes of the U.S. banking industry, or 13% of the total cost of Cleaalopment
Projects are transaction costs. However, transaction costsHa R&/e not been
explored well. There is also not enough data to conduct empiricaéstretjarding
transaction cost estimation for PPP projects. Moreover, the aeaitith is not

consistent sue to different interpretations in the definition oftetion cost activities



and transaction cost items. Therefore the need to develop a standaldeakdown

structure to estimate and track transaction cost in PPP projects isopatam

1.2 Importance of the Topic

Although PPPS have been widely used in other parts of the world, theyilanew
in the United States. The experience of PPPs varies froetetatate since it is still
quite a new concept for transportation projects. Based on a surveyfatotine
Alabama Department of Transportation (DOT), within the totale¥ponded states,
seven states are in an identified experienced group, including@alif Connecticut,
Florida, Minnesota, South Carolina, Texas, and Virginia (Figure 1). §tates use
P3, while another fourteen states are planning to implement P3ristdtes (Figure
1). There are also eight northwest states where there is ndgldo P3 projects,
primarily due to relatively low traffic volume. (Cui, Sharma, & Farajia008)

Experienced

Currently Practicing
Plan to Implement
Don’tplan to implement
Did not respond

Figure 1: PPP Practice in the US (Cui, Sharma, & Hajian, 2008)

As shown in Figure 1, the number of states who consider themselvegpzed in

PPPs is much less than the number of states who are curretticipg PPPs and
consider themselves inexperienced, or states who have plans to imipieut have

no experience yet. As will be shown later in this thesis, ekieret states that



consider themselves experienced in terms of PPPs many larstratigling with

different aspects of PPPs such as transaction costs.

As discussed in Chapter 2, it is believed that PPPs can brimieeély and cost
savings to projects. On the other hand, since PPPs are moreexdhayl traditional
delivery methods, and PPP transactions are more costly, thereadsedato study
different aspects of PPP transactions in order to measunatisadtion cost of PPPs.
It is very important to measure the transaction cost of RiPBler to compare with
the benefits of PPPs to make sure that doing a project usingisPfiancially
feasible. Without considering the effect of transaction cost, dily@ project using
PPP may be more costly than delivering a project using traditiletisery methods

such as design-bid-build.

Another issue that can be addressed here is the fact that tsbesessich as Virginia
have passed the legislation — The current PPP legislation sasusnmarized in
appendix 1- to allow state DOTs to bill the transaction cosisried by the state
DOT while procuring a PPP project to the total cost of theept@nd get reimbursed
for such costs. On the other hand, the transaction cost is one oértitgeewithich is
eligible to be included in the cost of the project while applyorglie Transportation
Infrastructure Finance and Innovation Act (TIFIA) loan. Themeftiere is a need for
a systematic way to estimate it and include it in the esimate of the project to
maximize the opportunity of using TIFIA in the financial pool of the project.

1.3 Sate of the Field and the Need

The majority of research and studies on transaction cost of public-privaterghips
have focused on the theoretical and qualitative aspects (Hauig&2399); there have
been only a few studies, mainly in Europe, trying to quantify &etiegn costs in

PPPs. However, these studies only report the overall transacigin(®olifio &

Santos, 2009), or divide it into public agency transaction cost, winner bidder

transaction cost and loser bidder transaction cost (Dudkin & Valila, 2005).



It should be noted that the PPP program in the US is very diffdgr@mtPPP program
in other parts of the world such as European Countries. There are reasons
behind this difference, for instance the US legal system, &tigist, lack of
experience in terms of PPP projects, etc. These diffesecan be seen both in terms
of the quality and quantity of PPP literature in the researcél,l and also lack of
proper guidelines and standards in the practice level. Therefore, the mentimhesl st
are mainly based on data from projects in European countries, anplog of those
studies may not be fully adaptive to the PPP program in the USefdrerthere is a
need to conduct research to estimate the transaction cost of nRR&tructure
projects in the US in order to include it in the total cost ofpitugect for value for

money (VFM) analysis and feasibility studies.

There are many difficulties in the data collection processisfresearch. The first
problem is the inconsistency in the definition of transaction coshgrdifferent state
DOTs and even with private partners. There is also an inconsisierdijfferent

terminologies used for transaction costs. Some people call it proent cost, some
call transaction cost and some others call contract cost. imbansistency in
definition results in inconsistency in data, and makes the analfytiie data almost
impossible. In addition, there are many limitations in terms aismeng transaction

costs due to limitations of the current accounting systems that state DEO0Sray.

Another difficulty in this field is the way that transaction tcigsrecorded in different
projects in different states. Unfortunately, there is no standardlirguior cost
accounting system that can address transaction cost isstriBH@rojects in the US.
Current accounting systems do not allocate the time that edichvatias on different
projects based on projects. Therefore there is no cost breakdowatursr for

transaction cost of PPP projects in the US.

Besides the difficulties of measurement and definition thatiaigue to transaction
costs, empirical transaction cost analysis is also subjetttetgproblems found in
empirical work more generally. Usually, it is very difficult fond data about

transaction cost of PPP infrastructure projects in the USewa the available data



are not consistent. This issue will be discussed later in chapibile comparing two
case studies about the 1-495 HOT lanes project in Virginia, and|-885
improvements project in Florida. The results of these two case studhes fupport
the hypothesis that there is a need for a better accountitegsi identify and track
transaction cost items to better analyze transaction cosBRnrfrastructure projects
in the US.

1.4 Research Methodology:

This thesis sets the needs for research based on a liteeatiew which studies the
PPP as a new, innovative approach to financing infrastructurecppopnd applies
the concepts of transaction cost economics (TCE) in PPPs. In tordier so, the
application of TCE in other industries is reviewed, which will bdofeéd by a
literature review of the transaction cost in PPPs in other parts of the peoticularly

in the United States. A general PPP process flowchart verdihased on the PPP
practice in different states. This flowchart will be the ba$ikiture developments in
this research.

A cost breakdown structure is developed for different activities PPP transaction.
Different activities in the PPP process flowchart are mapptddiferent cost items,
and based on this mapping a cost accounting matrix is developed. Tlterdess in
the cost accounting matrix are defined in a way that they ctoregess much useful
information as possible. For instance the project ID contains tberiafion about
the state, the county, and project type and project number. The accauwntitgr
also contains information about the party incurred the cost, plaaseity ID,
external /internal, direct/indirect. This information will enatile accounting system
to have a better cost breakdown structure, and gives the maaadersst estimators

to retrieve reports with useful data in a more consistent way.

Later in the study, to validate the discussion in the previaueetwo case studies
are conducted about the current practice of transaction costRnirffastructure

projects in the US. The data for these case studies isvegtridom public



information about projects, phone interviews with project managersnandial

managers / advisors. The collected data is analyzed and cahwp#rehe results of
similar studies in Europe, and finally the two case studiex@mgared with each
other and the expected results from the model developed in previoetthg case

study.

Finally a cost estimation template is developed in this thékis.model is developed
based on Bayesian theorem by developing a Bayesian networknpims iof the
model are the main 4 attributes affecting transaction cestsiggested by literature.
The relationships in the model are defined based on the currenpr@étite and
guidelines in the US. Because of lack of data regarding tramsacbst of PPP
infrastructure in the US, the conditional relationships (probabiliiesdefined based
on a study done in Europe. The outcome of this template model idirmates of

transaction cost for different entities enrolled in a PPP project.

1.5 Thesis Outline:

This thesis is organized in six chapters. Chapter 1 is an introdwehich establishes
the research need and explains the methodology and structure of theGhagpter 2
is a literature review which studies the PPP as a new, innovapipeoach to
financing infrastructure projects, and applies the concepts ofattms cost
economics (TCE) in PPPs. In order to do so, the application of TC&ther
industries is reviewed, which will be followed by a literatueeiew of the transaction

cost in PPPs in other parts of the world.

In Chapter 3, based on the mapping of transaction activities to pcogst the study
presents a cost breakdown structure (CBS) for PPP transactiomshierarchical
structure that is developed in this innovative approach to PPP projeeis costs
incurred by the public partner associated with PPP transacttosties, such as
information searching, preliminary studies, bidding, negotiation, comgul
overseeing, and inspection. As a result of this study, a modebiffighent levels of



CBS’ has been developed: one level covers five different staigPPPs, another
level covers cost accounts based on labor, equipment and material, and

subcontracting classification. The last level contains the cost centers.

In chapter 4, the tracking model is justified using two caselied: [-595
improvements in Florida as a good practice of tracking transactists in a PPP
infrastructure project, and the 1-495 HOT lanes project in Xiegas a bad example
of tracking and recording transaction costs in a PPP infrastructure project

The last chapter presents a template for an estimating mdudleh wan be used in
procurement transaction cost estimates. This template has bedopddvieased on
the data collected from some infrastructure PPP projects iopEuand has been
designed using Bayesian theory in order to account for the number ofrsbidde
(bidding competition level), capital cost of the project, locatioPRPprogram

maturity level), and project complexity (uncertainty).



Chapter 2: Literature Review

2.1 Introduction

Over the last few years, many countries have witnessed agagect provision of
public goods by private-for-profit firms and not-for-profit-firms. Their ilmwenent in

PPP arrangements can vary from designing schools, hospitatts, ror sanitation
facilities, to structuring their financing to include constion, operation,
maintenance, management, and ownership. The World Bank estimates thatatee priv
sector financed about 20 percent of infrastructure investments—anmuotabout
US$ 850 billion—in developing countries during the 1990s. Several industrial
countries (e.g., Australia, Canada, UK, and Spain) have adopted raR§eanents to
provide education, health, water, and waste management facistieelhas other

infrastructure development.

This section of this thesis will review the literature, and gi@@eneral understanding
of PPPs, their benefits, and financial mechanism. Before makingamments about
PPPs, one should have a good understanding of different aspects oh PRIz to
be able to analyze the performance of PPPs. Reviewing what sathelars have
found about PPP delivery method will help us to better develop our rhadetl on
their findings. Particularly, the focus of the literature revan PPPs in this thesis is

on PPP process flowchart, PPP characteristics and performance measureme

Like any other new technique, there are some befits and sotseasseciated with a
PPP transaction. It is very important to know about the extra tostsa PPP
transaction has because in the cost estimation and value for nvifidy énalysis of

a PPP project one needs to account for such costs. Thereforestheredad to study
the transaction cost economics, and the way that people have egessah costs in
other industries in order to have a better understanding of howdbnsepts can be

applied in a PPP infrastructure project.



Studying the effect of TCE in PPPs is essential to tthekspecial characteristics
associated with them. PPPs have a high uncertainty, bounded ratjoaality
opportunism behavior as a result of the lengthy life cycle of tbgeqir complex
contracting mechanisms, a complex pool of finances, and multipieegniith
different interests in a project. The effect of asset fipiggidue to the special
characteristics of highway projects in comparison to other cofistmuprojects
should also be noted. Thus, it can be concluded that PPPs are highlydetgose
transaction cost factors that need to be carefully studied, detstnand tracked with
TCE.

This chapter is organized as follows: Section 1 reviews theatlitee on PPPs. It
covers definitions of PPPs as well as characteristics ofs Rifld performance
measurement of PPP projects. Section 2 talks about the importarficéEofind
presents a brief overview of the history of the theory developn@iowed by
different attempts to define transaction cost over time. Sectials® covers some
theoretical and methodological issues related to TCE, and detines terminologies
which are being used in this theory. It summarizes the rel@rapirical research
which is being done in capital project financing using the TCEagmbr, and finally
covers the public private partnership implications of TCE, and analjifiesent

attempts to estimate transaction costs in PPPs in other parts of the world.

2.2 Public Private Partnerships

2.2.1 Definition

The Canadian Council for Public-Private Partnerships defines a {muiate
partnership as “a cooperative venture between the public and meates, built on
the expertise of each partner, that best meets clearly dgfitdid needs through the
appropriate allocation of resources, risks and rewards.” Othermwgodefinitions are
better prescribed and speak to the characteristics and changes that musttbcar
PPP. According to Wendell C. Lawther's 2002 report, Contracting Her Z1st



Century: A Partnership Model, public-private partnerships are durtlefined as:
“Relationships among government agencies and private or nonprofit corgraeit
should be formed when dealing with services or products of highest cotypla
comparison to traditional design-bid-built, they require radicahgés in the roles
played by all partners” (NASCIO, 2006). While PPPs have beeawrisad in many
countries over the years, there are still disagreements in how a PPP shibeficdx:
The Office of Public Sector Information in the United Kingdom defiklPPs as
“arrangements typified by joint working between the public and private se€ctor

PPPs are widespread across a variety of business entitiesyrnenfiore, the HM
Treasury, 2008, states that, “In their broadest sense (PPPs), they caalldypes of

collaborations across the public-private sector interface involewiaboratively

working together and risk-sharing to deliver policies, servioesi@frastructure.” In

Australia, a PPP is defined as “a long-term contract kestwiee public and private
sectors where government pays the private sector to delivestinfrtture and related
services on behalf, or in support, of government’s broader servipenghilities.

PPPs typically make the private sector parties who build tnficisre responsible for
its condition and performance on a whole-of-life basis” (Austmaf@overnment:

Infrastructure Australia, 2008). The U.S. DOT’s Report to Congress on PulbviateP
Partnerships (U.S.DOT 2004) defines a PPP as “a contractuegnagmt formed
between public and private sector partners, which allows marateisector

participation than is traditional”. This agreement is usuallynesig between a
government agency contracting with a private company to renadesegn, build,

operate, maintain a facility or system for a long period of time.

Although PPPs have been in practice for many years in the wortdeiUS, PPPs
have just begun to replace the public provision of infrastructurecseini recent
years. The surge in PPPs is reflected in the financial .pfessexample, articles in
the Financial Times mentioning this concept increased twendydokr the last
decade, from 50 in 1995 to 1,153 in 2005 In Britain about 14% of public investment
is now done under the so-called Private Finance Initiative (Bemtetossa, 2006).

10



Projects that require large up-front investments, such as highwester and
sewerage, bridges, seaports and airports, hospitals, jails and ss@reoloften

provided via PPPs.

PPP’s have also proven to cut down costs and the time it takesvier gebjects As
shown in Table 1 below, findings of the UK’s National Audit Officeoreled that the

cost overruns for the public sector using PPP procurement is only 22p@ai@mto

73% in the case of conventional procurement. Furthermore, the delay éttproj
delivery using PPP procurement is only 24% compare to 70% in conventional
procurement (see Table 1 — Cost and Time Overruns in PPPs vsiohadit

Procurement).

Table 1: Cost and Time Overruns in PPPs Vs Traditinal Procurement

Conventional PPP
Procurement Procurement
Cost Overruns fof 73% 22%
the Public Sector
Delay in Project 70% 24%
Delivery

Source: UK's National Audit Office

On the other hand, some consider PPPs as a way for privatizatioarcgared that
public services should be done by non-profit public agencies thabarenning for
profit. Grimsey and Lewis (2005) reject this notion because witlagzation, the
government no longer has a direct role in ongoing operations, wheildas, PPP,
the government retains the power to control the quality of the pragewell as toll
fees. This power is usually addressed in different provisions of PPP agreements

Although PPPs can help governments fill the gap between avaiablie funds and
needed resources, they may increase the cost of procuring, monadrenforcing
contracts especially when compared to traditional procurement ot pobéstment

projects. The main sources of higher procurement costs in &BRkeir long-term

11



character, ownership and financing structures, and risk-sharatgrés (Gerti &
Timo, 2005). Due to these reasons, and that the degree of contractpaxignin
PPPs is high, more attempts to reach agreements resultseased costs associated
with a PPP transaction. Consequently, the search (tendering and bidding), iogptract
and monitoring processes become more resource-consuming—both in derms
budget and time—than in traditional methods of procuring projects. Mdéggtthe
contract is especially costly mainly because the level ofrtaioty in PPPs is high
and risk and rewards remain unclear. Although there is a consilaatdunt of
transaction costs associated with PPPs, there is still not lenofggmation about
how to define, track, and quantify this cost. In evaluating PPP praepadisa very
important to be able to estimate the transaction costs of thecotttrensure that the
higher transaction costs do not erode the cost savings achieved thrdegPR a

structure.

The case of PPPs in the transportation sector is particulamypelling. Congestion
costs in the top US metro areas have grown steadily, reachingi$griin 2003,
60% higher (in real terms) than a decade earlier (Schrank.@mdx, 2005). This
fact, combined with budgetary problems and technological improvemernitdl in
collection, has led more than 20 U.S. states to pass legisldbarnngl the operation
of public-private partnerships to build, finance and operate toll-road$gesriand
tunnels (“Paying on the Highway to Get out of First Gear.” Newk Times, April
28, 2005). Recent examples of PPP contracts in the U.S. transportiselcide the
Dulles Greenway, the 1-495 HOT lanes, the 1-595 improvements, theoPlliami
Tunnel, the Southbay Expressway, the Chicago Skyway, the Indiah&dad and

the Pocahontas Parkway.

As stated before, there are several definitions for “Piicate Partnership”,
however, in this paper, PPP is meant to be a design-buildtegerance delivery
(DBOF) of infrastructure project such that (i) assets argrolled by a private firm
for a (possibly infinite) term; (ii) during the duration of the cant, the firm is the

residual claimant, while the government is the residual clairaamhe end of the
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concession. However, these claims are ambiguous due to contratiplataness;
and (iii) there is a considerable amount of public planning in teig®f the project
(Engle et al., 2008).

2.2.2 Characteristics of PPPs

The main characteristic of a PPP, when compared withdd#itmal approach to the
provision of infrastructure, is that it bundles investment and seprmésions in a

single long term contract. For the duration of the contract, wrachbe as long as
twenty or thirty years, the concessionaire will manage and cahgassets, usually
in exchange for user fees, which are its compensation for thetrmes@sand other
costs. At the end of the concessionare, the project reverts tangoarmr ownership.

(Engle et al., 2008)

As the economics of PPPs are still incorrectly perceiveatitioe has run ahead of
theory. Some practitioners and governments claim that PPBgerslirained budgets
and release public funds, while others suggest that PPPs areirappeadause
finance, investment and management is delegated to private vitms) are more
efficient than government. Despite these seemingly reasonablenants, the
experience with PPPs has resulted in an array of outcomes. a§hersome cases,
previous expectations are met, in many more cases, contracts are steégotiavor
of the concessionaire, or, conversely, are subject to regulatomygsakOften
deadlines are not met, or the project requires substantial subsidies finished
(Guasch, 2004). The reasoning behind this shortcoming seems to be that the
profitability of PPP projects is subject to large exogenousadénuncertainty, which
is often not considered properly when designing the contracts. Thisnsxplay
renegotiations take place when demand is lower than expected) as W array of
risk sharing agreements that are observed.

Since PPP projects tend to be based on contracts that extend ower @etiod of

time, e.g. 25 years or more, and also are associated with haghainty and risk, the
contracts are inevitably incomplete in many relevant respg@ating the terms of the

13



contract, unforeseeable events will occur (e.g. technical adyaugsnany of these
events will be unverifiable (e.g., a contractor’'s effort to impreaéety cannot be
easily verified). Road projects, for example, can involve aaf@iount of uncertainty
about the final good that will be produced. This problem is aggravatedodie t
opportunism of the individual parties to the contract. Therefore, in tmepce of
bounded rationality and opportunism, one could expect that undertaking a project
through a hierarchical structure will result, in principle, in lowansaction costs,
(and therefore, fewer incomplete contracts) because the gartlestransactions will
behave more cooperatively than under market conditions. Thus, when a hgded m

of governance such as PPP is utilized, government will neednibthe scope to

reduce opportunistic behavior (Solifio, 2008).

2.2.3 Success factors in PPPs

In order to better understand the key success factors in PPPsharié understand
the definition of a success factor first. In a study (Hardeathl) published by Hong
Kong University, the critical success factors in PPPs afmeade and discussed.
(Hardcastle, Edwards, Akintoye, & Li). Based on this study, Ro¢k&82) defines
Critical Success Factors (CSFs) as: "those few key apéaactivity in which
favorable results are absolutely necessary for a manageadb hés/her goals." It
should be mentioned that the CSF methodology is a procedure ttémapta to
identify key areas that dictate managerial successnidtisod is widely used as a
management measure in financial services, information systamd the

manufacturing industry.

There have also been attempts to apply it in construction managiaentdo et al.,
1992; Yeo, 1991). Hardcastel et.al (2010) studied other factors asichood
governance, government support, a stable macroeconomic environment, and a
suitable legal and administrative framework. They concluded that secombmic
policy, including the available financing market, a strong and gooudatpri
consortium, good feasibility study/cost-benefit analysis, anéc@fe risk

allocation, in parallel with some “Soft" critical succe$sactors such as social
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support, commitment of different entities, and mutual benefit lazitical factors
for the success of PPP procurement projects. A quick lotdieabove key
success factors reveals that most of them are relatedvibiestof a PPP transaction
such as feasibility studies, negotiations, and risk and rewardhghaa@chanisms
during procurement, or partnership mutuality and enforcement after procurefe
the way that a PPP transaction is managed plays a great thke averall success or
failure of the project. It should be emphasized that a PPP ttemmsdike any other
transaction, is associated with some transaction activitiess@me transaction costs

which will be further discussed in the next section of this chapter.

2.3 Transaction Cost in Public Private Partnerships

2.3.1 Overview on Transaction Cost Economics (TCE)

A fundamental assumption in economics, known as the Law of One Bribat in a
competitive market, all buyers face the same price. ldesidal Economic Theory is
based on the assumption of an “ideal world” in which the price mechaxists and
the trading value is determined based solely on the supply and denctorg.faln
this “ideal world”, the supplier and the buyer meet in a fregket and reach an
agreement without any negotiations because the price is yldegermined by the
free market. In this “ideal world,” the exchange cost is justdost of the item itself.
The decision to make the trade or not is based on how much an individual or
organization should spend to produce the same good or service in housegdbd
can be produced at price lower than market price, it is betfgotluce it in house;
otherwise it will be purchased from the market. However, in tkal “world,” the

exchange of goods and services is not that simple.

In the “real economy,” if the appropriate price is measuredgensupften face
different prices for the same good, even in a competitive mailtetse price
variations are likely to affect what is produced and what ex@satake place in the
market, which organizations and specialties survive, and even whichafulbe

game persist (Benham & Benhal, 2001). Neoclassical Economjcesis a firm’s
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vertical boundary decisions are determined by technological fag®rseconomies
of scale or scope) while the Transaction Cost Theory (TCT)ndisshes these
decisions to have the possibility of being influenced by charsiitsrassociated with
the efficiency of the chosen form of organization. Simply put, th& &plains what
Neoclassical Economics failed to consider: bounded rationalityertaiicty, asset

specificity and opportunism behavior in the “real world”.

In contrast to the suggestion in Neoclassical Economics thaima’ vertical
boundary decisions are determined by technological factors sueboasmies of
scale or scope, the TCT believes that these decisions mayalsdluenced by
characteristics associated with the efficiency of the chém®m of organization. In
other words, TCT explains what classic economics ignored: boundedaidy,
uncertainty, asset specificity and opportunism behavior in the “real world”.

Transaction Cost Theories of Exchange, part of what has beeedidhe "New
Institutional Economics,” have been the subject of growing interesicent years.
Originally, an explanation for the scale and scope of the firmpsaeion Cost
Theories (TCE) is now used to study a variety of economic phenofkeese range
from vertical and lateral integration to transfer pricing, caffinance, marketing,
the organization of work, long-term commercial contracting, fiesieg, regulation,
the multinational corporation, company towns, and other contractualorslaips,
both formal and informal. The basic belief surrounding TCE is thasaions must
be governed as well as designed and carried out, and that cewtiational
arrangements affect this governance better than others is nmasmgly accepted
(Shelanski & Klein, 1995). The purpose of this chapter is to provideadlpicture
of transaction costs: their history, definition, foundation, use, measotreamel

implications. Next, these concepts are studied in the context of PPPs.

British economist Ronald Coase began writing papers discusgngconomy in the

early 1930s questioning businessmen about the business methodologies they used

One key question involved why firms chose to produce some of their owrs input

(vertical integration), and why they sometimes chose to usedinieet (buying from
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independent suppliers) (Hazlett, 1997). In 1937, Coase published his aifiote, "
Nature of the Firm," explaining the basic economics of a busieeserprise. It
became one of the most influential works in the history of dismahese, outlining

the subtle logic of how firms pursue efficiency in a complidat®rld. The article
provided a sophisticated approach when compared to works in 1930s American
vogue that wrote toward the belief that a corporation was sinmpceident waiting

to self-destruct. However, failing to provide an operational freonk, Coase’s
article was neglected for a long time (Klaes, 2000).

The ‘neoclassical’ literature on transaction costs startis @base (1937), and was
further developed in the 1950s. This literature defines transactioils oosre
narrowly, generally models them more explicitly and often arcaiyi identical to
transportation charges or taxes (Allen, 1999). In 1960, Coase rearthegaddy of
economics with his essay "The Problem of Social Cost." It aedly¢hat happens

when economic actions affect third parties.

Although transaction cost theory was first introduced about 80 yearsaad many
scholars have done extensive amounts of research in this fieldtisercethere are
few direct empirical estimates of transaction costs. One proldethat there is no
standard terminology (Benham & Benhal, 2001). Many different diefns of
transaction costs appear in literature. They often serve astivedergces that are not
used actually to measure transaction costs. Although these desindifer powerful
conceptual insight, they have not been translated into widely accepésdtional

standards.

There are two major branches of literature that have tried ioedginsaction costs
in an economical context. The first branch is the Coasian approach felsuses on
the quantification of transaction costs and the impact on volumedef. ffaae second
branch is the New Institutional Economics (NIE) approach propaghte
Williamson which emphasizes the design of institutions and cosittacininimize
unobservable transaction costs that are not directly quantifiedinfng& Sathaye,

2007). These two approaches form a basis for establishing an aldiginework
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but require adaptation for defining and quantifying transactiors gogiublic private

partnership infrastructure projects.

2.3.2 Transaction Cost definition
Coase (1937) defines the term transaction costs as “costs usiegnpechanisms

associated with specifying, negotiating, and enforcing contrad#e”argues that if
transacting in the market is proved to be too costly, transactitirtake place within
the boundaries of the firm. Coase provides examples of what he byeti# costs
of the price mechanism: discovering what the prices are andateggpand closing a
contract. Arrow (1969) defines transaction costs as “the costmurofing the
economic system”. In the years to follow, Wallis and North (1986y dréistinction
between transformation activities and transaction activities. Teéige transaction
costs as the cost of resources which are consumed for a timmdaaction rather
than a transformation function. They define transaction costs escdbts of
processing and conveying information, coordinating, purchasing, meagketi

advertising, selling, handling legal matters, shipping, and managing and sungervisi

Niehans (1969) defines transaction costs as follows: “The teamsdctions costs” or
“transfer costs” shall be used for the costs associated atktransfer of ownership
from one individual to another. They are a catchall term fotteraheterogeneous
assortment of costs. The parties have to communicate; information will benggdha
contracts are drawn up; the goods must be inspected, weighed and oheasdre
accounts have to be kept. To a certain extent, transactions involveoraaldit
transportation in space over and above what is required to move gowdgrédducer
to consumer “(Niehans 1969). Two points are noteworthy in this pasSagée one
hand, transaction costs are defined in a very broad way. On the hathér no
distinction is made between transaction costs and transport Ktests,(2000). From
the perspective of economic modeling, this strategy facilitdtedccommodation of

the new cost category within the existing analytical framework.

Toward the mid-1970s, Williamson increasingly emphasized the notiorheof t
transaction in his analysis of governance structures, simultdpebading to refer to

his approach as the “transaction cost approach” (Williamson 19Hd)writes “The

18



costs of writing and executing complex contracts across a measkg with the
characteristics of the human decision makers who are involved hatlransaction

on the one hand, and the objective properties of the market on the.other
(Williamson, 1974). In 1985, Williamson defined transaction costs todacthe
costs of drafting, negotiating and enforcing an agreement, aodtlaé costs of
governance and bonding costs to secure commitments (Williamson, 1985)is This
the result of Willlamson’s strategy to operationalize tramsactosts, not by
elaborating on the concept itself, but by replacing it with taildel analysis of

contractual and organization arrangements (Klaes, 2000).

Unlike the previous approaches where transaction costs have an eksgt va
Williamson'’s approach provides the notion that transaction costs Hatiggeralues

and can be different from one market to another or from one orgjaniza another.
Williamson’s analysis takes place as an exploration of theesambich give rise to
transaction costs (Klaes, 2000). In the same manner, Davis (1986 sdedingaction
costs as those costs associated with "greasing markets," incltidingosts of
obtaining information, monitoring behavior, compensating intermediaries, and
enforcing contracts. From another point of view, North (1990) explains the
transaction costs as “the costs of measuring the valuable a&sribtitvhat is being

exchanged and the costs of protecting rights and policing and enforcing agseeémen

Alchian and Woodward (1988) distinguish between two types of transactions:
exchange transactions involving the transfer of property rights andactng

transactions involving negotiating and enforcing promises about performance.

By comparing all definitions, the transaction cost in this regoassumed to be the
sum of the costs associated with searching for a contract, diradipartner, and
engaging in exchange and contracting activities, which areategarom the direct

costs of production.

19



2.3.3 Transaction Cost Economics Theorem and Terminology

After defining transaction costs, it is important to discuss tiomeasure transaction
costs. However, before assessing transaction costs, one should e faittil the
concepts of TCE and the different terminologies used in thisaheofhis section
covers these terminologies and discusses how they are relatadsaction costs in
the TCE context. Some of the most important terminology discussttsi section
are as follows: idiosyncratic transactions, asset spegifiibunded rationality,

frequency of trades, complexity and uncertainty.
e Asset Specificity

Asset specificity is defined as the extent to which the invests made to support a
particular transaction have a higher value to that transactionlbgmbuld have if
they were redeployed for any other purpose (McGuinness, 1994). Wola(h875,
1985, 1986) argues that transaction-specific assets are not redeplayablthat
physical and human investments are specialized and unique to a tagileriwords,
asset specificity is referred to as the degree to whichitg isaied to a transaction or
investment. For example, asset specificity is high in PPPstnficture projects due to
the characteristics of these projects. If a private companystswm a PPP
infrastructure project, it will not be able to effortlessly mpa its business plans and
stop work on the project without losing the investments. In typical estdte
contracts, the land and the building structures have value even thougojd is
not completed and it is always possible to sell them any tw®re project
completion. In a PPP infrastructure project, however, it isyweapossible to sell an
incomplete road.

e Opportunism

Opportunism has been defined by Williamson as self-interestrgpekih guile. In
other words, it recognizes that businesses and individuals willtsoeseseek to
exploit a situation to their own advantage (Williamson, 1979). This doesnply
that those persons involved in transactions act opportunisticady thk time, rather,

it recognizes that the risk of opportunism is often present. T@ksg greater when
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there exists a small number bargaining problem (Williamson, 1979)xaorme, the
fewer the number of alternative suppliers available to a buyermbore likely it is
that an existing supplier will act opportunistically to altee terms of the business
relationship to their own advantage. They can accomplish this bgrdkng a higher
price than previously agreed upon. Due to conflicts in the interests of differgieisent
in PPPs, this phenomena is often imperative in PPPs. One methodiute re
opportunistic behavior of different parties is to implement a rigk and reward
negotiation in order to increase the interdependence magnitude adritract. This

methodology will be further discussed in subsequent sections.

e Uncertainty

Due to the characteristics of the real market, uncertainty &btome events is clearly
a common feature of many trading relationships. Sales volume aintgrtiue to
volatile market conditions is an obvious example. Empirical stughasetimes treat
this kind of uncertainty as an independent variable, regressing hibieec of
organizational form on the variance of sales or another variatlewviincluding any
measure of asset specificity in the model. However, in aligedtinvestments, TCE
does not predict that uncertainty itself would lead to hierarchical gawvegna

When there are no relationship-specific investments at stakayibe less costly for
a firm to contract in the market for goods and services in an ancemvironment
than to assume the risk of producing them internally. This wag, efifiect of
uncertainty depends on competitive conditions. If there is no asseticsiyeand
there are many potential suppliers of a component for which futurearde is

uncertain, it may be cheaper to buy the component than to make it internally.

The specific responses that exchange parties manifest depencheaiher the
environment is certain or uncertain. Environments that are charactéry relatively
few or a rare occurrence of problems tend to develop a fixedfs&tutines for

dealing with environmental elements (Ryu, 2006). These exchangespaeal with
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the same environment concerns regularly and conventions for handlingribweor

rare interruptions tend to be respected industry-wide.

Ryu (2006) uses an analysis from the responses of 137 purchasing meanage
manufacturing firms that supported the proposition that changes itevieé of
uncertainty due to external circumstances increase the exterwhich the
manufacturers monitor the suppliers when the interdependence magsitode He
claims that environmental uncertainty has no effect on monitoringenw
interdependence magnitude is high. These results provide an importardnatiui
transaction cost theory; the inclusion of inter-organizational defggndence in

transaction cost theory increases the understanding of inter-orgamatat

governance.
Interdependence Magnitude
High Low
] High
Environmental Cell 1 Cell 2
Uncertainty
Cell 3 Cell 4
Low

Figure 2: The Four Groups Characterized by Two Levés of Internal and External Environments (Source:
Ryu, 2006)

Cells 1 & 3 reflect an instance in accordance with the béhtiterrence theory, that
depicts when interdependence magnitude is high, exchange partiesaciie
vulnerable to retaliation from the other. Thus, an attempt to caxoblange partners
through overt governance (monitoring) produces a greater likelihoodabiaten.
Cell 2 represents highly uncertain environments which lead to theopeveht of the
condition in which the information about the environment is asymmericall
distributed between exchange parties.Cell 4 represents a lowlejpéerdence
environment which allows parties to behave opportunistically due todtaliation
power (Ryu, 2006).
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High M2 (cell2)
low interdependence
Monitoring
. M4 M1 (cellt)
ow M3 high interdependence
Low High

Environmental Uncertainty

Figure 3: A Model for the Influence of Internal and External Environments on Monitoring (Ryu, 2006)

2.3.4 Measuring Transaction Costs

The empirical work in TCE uses a variety of econometric astbtical methods. In
general, these studies fall into one of the following three catesy qualitative case
studies, quantitative case studies, and cross-sectional econoraealgses.
Williamson's (1976) study of cable TV franchising in Oakland, fGatlia is an
example of the first category, while Masten's (1984) invesbigadf contracting
practices in a large aerospace corporation is an example séd¢bad. Levy's (1985)
study of vertical integration across industries is an examplieotthird category.
Most of the empirical literature in TCE consists of various kiafisase analyses.
This is primarily because quantifying the main variables ofasteo transaction cost
economists — such as asset specificity, uncertainty, frequerang -difficult to
measure consistently across firms and industries. Typicallge tblearacteristics are
estimated based on surveys or interviews. For example, a managieroe asked to
rate on a Likert-type scale of 1 to 7 the degree to which antmeas has value in
outside uses. Such data are definitely subject to the gemsiial &if survey data, for
example, that they are based on the respondents' stated belrefs,tliah on their
beliefs or valuations as revealed through choice. More importantige gshese
measurements are based on ordinal rankings, it is hard to comparkeadimeimdustry
to industry. What is ranked as a relatively specialized assete firm may be rated

differently in another firm or industry. Similarly, what one firgonsiders a
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comparatively uncertain production process may be the standard imgerat
environment in another firm. Therefore, Multi-industry studies nuayain variables
that are labeled the same thing but are really incommenswightenversely, may
contain variables that are identical but labeled differently.

Besides these measurement difficulties, empirical res&afCGE is often hampered

by confusion about definitions, which also leads to questioning the erhpirica
parameterizations of key variables. The primary conceptual pnotilat we have
found lies in the treatment of uncertainty as a factor tha@égdransaction costs and
increases the probability of integration. This confusion may exptaire seemingly
contradictory results on the effects of sales volume uncertaintythe vertical

integration decision.

At the level of the whole economy, Wallis and North (1986) have caéclidnat
transaction costs (or rather the transactions sector of the egprepnesented fully
40-8% of the GNP of America in 1970. Their division of costs into traisacosts
and transformation costs is, unfortunately, unlikely to be translatatiebusiness
decision-making. In a perceptive comment on the Wallis and NotittiearDavis
adds a comment highly relevant to our current endeavor, quoting CRéolésas
saying ‘transaction costs are a useful notion whose usefulnesiinesle

proportionately with the preciseness of the definition’ (cited by Davis, 1986, p. 149).

Figure 4 below shows how different people have tried to measungaction costs in
different industries. Colby (1990) uses the classical definitiotrasfsaction costs
and categorizes them into four main items: searching cost, prafynstudies cost,
negotiation costs and approval costs. Noi (2002) attempts to estiheatdid
Transaction Costs in Vietnam and categorizes transaction custghree main
categories: project identification and appraisal, negotiations andacting, and
finally project implementation, monitoring and evaluation. In Antinori Sathaye’s
(2007) study regarding assessing transaction costs of project-geesnhouse gas
emissions trading, they develop the model based on search cost, ifgastilnilies

cost, negotiations, monitoring and control, obtaining approvals, and insurance cost
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The United Nations Development Prograe’s (2009) studiesegarding transactio

costs in the Clean Development Mechanism (CDM) dRitsjare some examples

attempts that have been done to assess transacsts in different industri by

categorizing them into design costs, other CDM sastluding registration, othu

potential costs, opportunity costs and also ssifiiance cost

Colby (1990)
Water

ranavl At

eascertaining
characteristics
of water
commodities
* negotiation
elegal approval
for change in
water use.

~—

Noi (2002)
Aid transaction

cost

*Project
Identification
and Appraisal
eNegotiation and
Approval of
Financing
Agreements,
*Project
Implementation,
Monitoring and
Evaluation.
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UN Development
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Figure 3 Categorizing transaction cost in transaction aosasurement attem

2.4 Measuring transactions costs in PPPs

2.4.1 Introduction
There are several reasons why transaction cosBPiscan behigh, especiall\

compared to traditional procurems of public investment projects. These reas

are mainly because of the characteristics of PRk as theirbeing long-term,

ownership and financing structures, and -sharing features. Due to of these
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reasons, the degree of contractual incompleteness in PPPs i3 raigbaction costs
in PPPs are also high because there is a need for an extatteiet to deal with
uncertainties and reduce the contractual incompleteness as aweltontract
enforcement and conflict resolution. Therefore, the search (tegdand bidding),

contracting, and monitoring processes become more resource-cogstiram in

traditional short-term contracting aimed to supply assets, rdtharservices, to the
public sector. Negotiation of the contract is also costly. Alsotauleigh uncertainty
and complexity of PPPs, there is a need for consulting and adweprnges. Such
costs are not limited to the pre-delivery phase, as renegatiatalmost inevitable in
contracts that stretch over decades. Also, a PPP is dstabfier service provisions
using privately owned assets while different entities with ladsfin their interest

might entail higher monitoring costs than in-house provision of the same service.

2.4.2 Theoretical works

There have also been some attempts to estimate transagtenrcPPP projects. Ho
and Tsui (2009) tried to identify some major variables such asgmifarincipal and
renegotiation problems as well as soft budget constraints amd dfiects on
transaction costs in PPPs. They suggest that some transacticertgitve variables
such as specific characteristics of the project itself @edain conditions
characterizing institutional environments can have a signifieiatt on transaction
costs. Although they explain the effect of some variables on titamsamwsts in a
PPP model, their study does not reflect the situation in the USn$tance, due to
the public procurement procedure, transparency rules, and regulatithes United
States, it is almost impossible to face principal-principal grobl in which “the
controlling principal who appoints the major directors of its boardtepdnanagers
of the firm might exploit private information and dominant positionagpropriate

from minority shareholders” (Ho & Tsui, 2009).
2.4.3 Empirical works

In another study, Solifio & Santos (2009) try to distinguish, at evage sbetween

external costs (such as technical, legal and financial adwiceinahouse costs such
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as project preparation costs. These costs considered include th®nBrental
Impact Assessment, feasibility study, preliminary design, andrgdabsts including
tender documentation preparation and costs for negotidtloeir study is based on
data collected from different infrastructure projects in theogean Union (EU) that
suggests a model to estimate the transaction cost of PPRsdmaseme variables
(i.e.: type of project, capital cost of project, procurement duratmrgtion, and
number of bidders). Their study cannot be fully be implemented asstamating
model in the United States mainly because their data is basedjentpin the EU.
In addition to this issue, the PPP model in the EU is betterlafmae and more
mature than the PPP model in the United States. Therefore,ish@rmhigher amount
uncertainity associated with the PPP model in the United Staéesnay result in
higher transaction costs when compared to the EU model. It shooldealsoted that
Solifio & Santos (2009) categorize transaction costs only into o ocategories:
external and internal. Their research does not consider a ce&idbven structure
with different levels of cost items to better track and ret¢@dsaction costs in PPP

agreements.

Another step to identify and measure transaction costs has been kpk&erti

Dudkin and Timo Valila (Dudkin & Valila, 2005). According to the datdlected

from projects financed by the European Investment Bank, they hactided that
the level of transaction costs in the procurement phase of ioftast projects are,
on average, about 10 percent of the capital value of the project.hBlveydivided

these transaction costs into three categories consisting ofc psdatior, winning
bidders, and losing bidders as depicted in Figure 4 below. Based ometbesarch,
the overall transaction cost of the project for the public sestahout 2-3% of the
capital value of the project., the winning bidder 4-5%, and the losddgls is about
2-5%.
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Figure 4: Transaction cost in PPP projects in EU aantries (Dudkin & Valil&, 2005)

To summarize, transaction costs to the public sector and the winrddgrbrary
between countries (legal systems) and sectors, and they aifcardly higher in
small projects (below £25 million) and in projects that have a longipoent time
(over 50 months). In contrast, neither experience in setting up ifpemor the
number of bidders affect the costs to the public sector and thiengibidder. This is
in contrast with findings of Santos (2009) and Tsui (2009).

2.4.4 Important Factors Affecting Transaction Costs of PPPs

There are many factors that can affect the percentageneattzon costs in PPPs. For
instance, size of the project, number of bidders, complexity of thjegbr market
value of the project, and location of the project..

e Size of the Project

One of the most important factors in estimating transaction costs of PPRuctuast

projects is the size of the project. Usually, a transaction isoseported as a
percentage of the total capital cost of the project, however, viteesize of project
increases, this percentage changes. The transaction cost fier gmogects is usually
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higher than larger projects in terms of the percentage of thectaqéhl cost of the
project. This occurs because no matter what the size of thectprojany of the
transaction activities stay the same. However, sincedimplexity of larger projects
is usually higher than smaller projects, transaction activitiag cost more; but this
increase in cost is not proportional to the increase in capitabtdst project. Figure
5 depicts projects costs with respect to transaction costs doeqgdcurement phase

of a project.
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B Winning Bidder TC
M Public TC

50-100  100-150 150-200 200-300 over 300

Transaction cost as percentage of capital cost

Capital Cost of Project (GBP Million)

Figure 5: Procurement phase transaction cost basexh capital value of the project. ( Source: EIB, NAQ
PAC)

e Number of bidders

The next factor which plays a role in percentage of tramsacibst is the
number of bidders. In the event of a lesser amount of competitionadtems costs
during the project initiation and procurement phases will beivelgtlow, but it is
likely that total project costs will be higher due to a weakenmetitive procurement
process. One would expect the public-sector cost of bidding to incvatdsehe

number of bidders. This is due to more work for the public agem¢grims of pre
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screening, and proposal evaluations, and also due to the increasetrem#aetion

cost of losing bidders. On the other hand, transaction costs in the project initiation and
procurement phases will be relatively lower, but it is likelyt tha total project cost

will be higher due to less competitive procurement procesgurd-6 below outlines

the transaction costs as a percentage of capital cost wigbctet® the number of
bidders in the procurement phase.
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Figure 6: Procurement phase transaction cost basezh number of bidders. ( Source: (Dudkin & Valila,
2005))

e PPP program maturity (Location)

Another factor that affects transaction costs in PPPs i®tlagidn of the project. The
meaning of location in this context is not the actually geogramuatibn of the
project, but the country or state in which the project will be coastd. In another
perspective, the location can be defined as the maturity ¢évtbe PPP program in

the region in which a PPP project is going to be procured. Thiisrity level can be
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defined as having enough legal supports for PPPs, having enough re$ouRRBSs
both in terms of manpower and knowledge, and also having enough previous
experience with other projects using PPP as the delivery metbogk Suntries like
the United Kingdom (UK) have a tremendous amount of experience andcesstur
PPPs. Some other countries are new in this field and the RRPamprin those
countries is not as mature as the PPP program in UK. Becaubke efkperience
effect, they incur more transaction costs. There are marngrdathat determine
whether the country is advanced in terms of PPPs or if the PPRamrogrthat
country is still under development. Having a good legislator basénchanough
experience in terms of previous PPP contracts, having enough essinstwouse in
terms of experienced staff and consultants and having good partnerfhiavbo
already worked with them on other projects can all be determinant factbrs aase.
For instance, the Texas Department of Transportation (TxDOA9 already
contracted for some PPP projects such as SH-130, and has investetthesimga
enough resources for their PPP projects, while having a gosthkeg base for their
program. The transaction cost that a PPP project in Texasuault should be less
than then transaction cost of a PPP project in Georgia in wheonga Department

of transportation (GADOt) has just started developing their PPP program

e Complexity

Another issue that can increase the transaction cost in PPPtpligjebe level of
complexity of the project. Complexity increases uncertainty &ramgl, will increase
the likelihood of having higher transaction costs. The specific respdimsiedifferent
parties in PPPs manifest depend on the certainty of the environmaanttoDthe
mentioned characteristics of PPPs, such as the rare occurrecmetraicts, the long
life cycle of the agreement, and complex revenue streams &inclicdume studies,
environments associated with PPPs are relatively more unshetrieenvironments
associated with traditional delivery methods. This environmentabifistancreases

the procurement cost.
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A PPP model is a mixture of an economic model and a politiodemthus, the PPP
model is greater in complexity than the two models discusse@ PPP model,
different entities have different goals; the public agency taemaximize the social
benefits and minimize the political costs. The private ageney to maximize the
Rate of Return (ROR) on their investment and minimize the ¢agu$d. Therefore,
high opportunism from both sides is encountered in PPPs, making theatiegsti
more expensive for both sides. PPPs are also associated with higlofédadigvioral

uncertainty and environmental uncertainty. As a result, transacigts associated

with procurement of PPPs is higher in terms of feasibility studies and negiat

It should be noted that aside from negotiating transaction costaddaitiation and
procurement phases of the project), any PPP will have monitoringnéoitement
costs over the life cycle of the project (after procurement dutireg contract
management phase). To better understand the effect of environment&hinticen
monitoring and enforcement costs in PPPs, the results of Ryu’s (2006) analysis can be
used to better explain the relationship between environmental unter&nd
interdependence magnitude with transaction costs. If a PPP ¢dstraegotiated
professionally, the risks and rewards in the PPP agreemeniriyesiiared between
the two parties, and the interdependence magnitude of the transadtigh.iln other
words, a concrete PPP agreement should be negotiated in aav#ythie project is
successful, both parties can reap the benefits; if the prajtidoth parties bear the
losses. In this case according to Ryu’s analysis, the monitoringvdbbe lower or

there will be a high-monitoring cost based on the level of uncertainty.

e Uncertainty and Interdependence Magnitude

Figure 7 shows how uncertainty and interdependence magnitudefeentiaé total
transaction cost, as well as transaction costs during initiatidmegotiation phases
(N), and transaction costs during monitoring and enforcement phaseS€N8)2 and
3 represent traditional delivery methods in which due to the chastict of the
contract, the environmental uncertainty is lower, and so thettatedaction costs are

smaller. Cells 1 and 4 represent the situations with a highsle¥elncertainty, such
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as in PPPs, with thtal amount otransaction costhigher due to higher levels
uncertainty associated with the pro. From anothemerspective, cells 1 and
represent the situation in which success or faibdrene party is not highly related
the success or failure of the other party. Forams¢a lump sum contradn which
cost overruns idorne only by the contractor. Ce3 and 4 represent situations
which risks and rewards are fairly divided betwélea two parties. In other worc
they represent a high interdependence and a pgdeictership. According to Ryu
analysis, when thenterdependence magnitude is hicdifferent entities of th
contractare each vulnerable to retaliation from the otii&us, an attempt to contr
different entitieghroughmonitoringproduces a high likelihood of retaliation. Cel
represents highly uncertain environments that léadihe development of tr
condition in which the information about the enwinoent is asymmetricall
distributed betweencontrac parties. Cell 2 represents a lamterdependenc
environment that allows parties to behave oppcstically (Ryo, 2006).
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Figure 7: The Transaction cost quadrant (modified from Ryu,2006

2.5 Literature Review Discussion

The literature review of this study cers a broad review on PPPs drahsaction cos

economics, and uses the concepts of transactidnecoaomics in the PPPs. Ba:s
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on the literature review, we know that transaction cost is an tangdactor in PPPs,
and many scholars and experts and have emphasized the importance topithi
There are also some theoretical studies (Ho, 2009) which covemsbetance of
different factors associated with transaction costs in PPPdit@faure review also
reveals some empirical studies about transaction cost measurgmsome PPP

projects in European countries, and reports the results of those studies.

Although there have been some attempts to measure the transadisnncPPP
projects, those projects are either theoretical discussions, edt basdata from PPP
projects in other parts of the world such as EU. The concema i that the PPP
program in the US is very different than the PPP program in EU. For instance®he PP
program is still in the US, and there are not enough guidelines andrgtaasgailable

to practice PPP. Also, the legal system in the US is diffashich makes the PPP
process flowchart in the US different than the one in EU. Weatso add the effect

of different financial structure, procurement legislations and ale effect of
bureaucracy to the mentioned list. Therefore; those numbers cannotdssardy

true about PPP infrastructure projects in the US.

It should be also mentioned that those studies cover transactionncastsny broad
way, and report only the overall transaction cost o the prape¢hé private section,
winning bidder and loser bidders. Although those numbers are very importaiit, but
one want to have a more accurate estimation about transactioducost different
phases of the project and for different transaction activities, there isl daneebetter
accounting system that can track and record transaction eost @&nd give a more
useful reports based on different filtering options. The next chabténis study
focuses on developing such accounting system in order to increasectiracy of
cost accounting system for PPP infrastructure projects, and sactheacy of

transaction cost estimation models.
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Chapter 3: Transaction Cost Accounting Model

3.1 Introduction:

As literature review suggests, there are many inconsistenniedefinition of
transaction costs and so many difficulties in measurement aodiigg such costs.
Usually, it is very difficult to find data about transaction cast$PP infrastructure
projects in the US, and even the available data are not consistentsdue will be
further discussed in the following chapter while comparing twe saglies about the
I-495 HOT lanes project in Virginia, and the I-595 improvements prajeElorida.
These case studies emphasize the need for a better accoysterg ® identify and
track transaction cost items in order to better analyze trémsacosts in PPP

infrastructure projects in the US.

A PPP project accounting system is not very different thanraaloconstruction

projects. However, since the PPP process is more complex than momsalction

projects, understanding the whole process of the project is thstéipsin developing
a cost accounting system. It is very important to lay diffetasks during the life
cycle of the project, and evaluate what are the main imporatdrs that the cost
accounting system should be able to restore. After developing thetprajgsaction

activities, there is a need to do a cost breakdown structure toag@he cost items
associated with different tasks. Those cost items will be nadappetransaction

activities to account for all different costs incurred during B RBnsaction. Then the
cost coding system will be defined based on the requirementsstoring data, and
also characteristics of PPP projects. Figure 8 shows diffateps used in this
chapter to develop the cost accounting model for PPP infrastructueetpro) the

Us.
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Figure 8: Transaction Cost Accounting System Developme

This chapter developa platform to identify the main factors that afféxansactior
costs of PPPs in the US, and develops a cost attegunodel to identify and trac
transaction costs in PPPs in the A PPP process flowchart for the US will
developed hsed on the information available from PPP infrtagtire projects in th
US, and procurement legision of different states. The main factors that affelePE
in the US in each stage of the PPP process flowehkibe identified and discusse
in sectim 2. Section 3 presents a cost breakdown struq@QBS) for different
transaction cost activities in PPP projects. Sadtits about mapping the PPP proc
flowchart with different transaction cost itemsdrder to develop a cost account
model to iéntify and track transaction costs of a PPP infuasiire projectA cost
coding system is developed and discussed in thigse

3.2 PPP Transaction Processin the US

Before developing a CBS, it is necessary to hagerseral PPP process flowch
based on federal and local PPP legislations andatgns. It should be noted that 1
legislation and regulations vary among differemtest, which result in different P
process flowcharts. However, in this research weeheome up with a gener

process flowchart which cédbe adapted fadifferent states with some minor chanc
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In order to develop this process flowchart, PPRslature in three different state

Texas,Virginia and Floridawerereviewed, and PPP practice and experience in-

states was studied by conducting interviews with each ’'s Department o

Transportation (DOT) officials. Figur9 shows the PPP process flowchart the

being developed baden the information obtained from interviews aeadislaion.
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Figure 9: PPP Process transaction activities flowchart inhe U.S

In any PPP project, there are some stages that docaugh the life cycle of th

project: project initiation, project procurementdacontract management. So

people may combine project initiation and procurettegether, but in this sectic

they arediscussed separately to emphasize the differenweebra PPP lifecycle ar

traditional delivery lifecycle. It should also betad thatFigure 9was developed

based on the PPP procurement of three states IbSh&exas, Florida and Virgin

Virginia DOT has a skstep project procurement processllowing receipt of ar

unsolicited bid or the response(s) to a bid retj as follows:

1. Departmer-Level Quality Control Review

2. Review of Proposal(s) by Independent Review PdR#t)
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3. Commonwealth Transportation Board (CTB) Review and
Recommendation

4. Final Selection of Detailed Proposals

5. Negotiate Draft Interim/Comprehensive Agreement

6. Execution of Interim/Comprehensive Agreement

Project initiation occurs during the early stages of the PPPclitde and is a
component for both the bidders and owners (government). Generally P Bfe
DOT receives an unsolicited proposal from a private entity ldsa business idea
and is interested in investing in a project. The first responseeoDOT will be to
assign this project to a DOT project manager and seleutigambers who will help
facilitate the evaluation of the proposal. An evaluation of theata$telements of the
bid will be performed by the DOT to select the best deliveeghod for the project,
and evaluate whether the DOT can fund the project through their oaurces, or if
they should use a PPP. If the preliminary evaluation of the prpmsses the
minimum screening standards of the DOT and they decide todqrantnership with
a private company, then the project will be officially registiewith DOT and a
Request for proposal (RFP) or a Bid Advertisement will be prdpamd issued in
order to start a competitive procurement. It should be noted thés D&ually have a

prescreening of bidders in order to prequalify the bidders who can enter the process

The next step after project initiation is project procurement. tRerbidder, that
means responding to the RFP or the Bid Announcement. In this stefefor t
government or owner, various proposals received from potential privateysawill

be evaluated in order to select the best proposal. Usually, DOTadus®rs and
consultants to prepare a business plans, feasibility studies, ani @ssist in legal
and contracting issues. After selecting the best proposal,. THE Wi begin
negotiating with the winning bidder. It should be noted that sinextsmh of the
best proposal in PPPs is a subjective process, the best proposahésessarily the
lowest bid, although different states mandate a low bid award. pfbiess usually

takes several months or years -for instance it took more than i fged-495 and
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about 2 years for 1-595- since DOT will need to obtain the necegsamyits and
resolve issues that may arise. Sharing risks and rewardsadsdane through
extensive negotiations by developing some provisions in the conthach @xplains
the risk / reward mechanism. They should also conduct public hearings wgually
take place during the planning and environmental phases. There aific spe
requirements when conducting hearings such as time notificationrdneg of
testimony, public comment period after the public hearing, ete.la$t step of the

procurement process is signing the contract.

Once the procurement process is complete, the contract magragphase begins.
This phase can be divided into two sub-phases: construction contractemamag
and operations and maintenance (O & M) contract management. [@onsguction,
the DOT should establish an office which will mainly be respoasibt quality
control to ensure the construction follows industry standards and contract
specifications. This team is also responsible for document naeageand controls
to keep all the necessary data for DOT records. Another respipsibDOT during
the construction phase is holding audits and informational meetingake certain
they collaborate with the public because public support is very tfaciany project,
specifically PPP projects that impose toll on roadways. Thaetause in general
people are sensitive in being charged for tolls, and DOTs do nottavaiace polital
costs of loosing public supports. DOT is also responsible for the O &uity
controls during the operation phase of the project. They should regciteatk the
facility, toll rates and toll incomes, and the financial isdabf the project. In some
contracts such as 1-595, DOT is responsible for collecting tolkhesp should also
consider the transaction cost of Toll collection in their estonatiIn most contracts,
there is a mechanism to share income or bear losses, thusstB®3hould monitor

the project regularly to check that all the provisions of the contract arecilfill
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3.3 Cost Breakdown Structure and Transaction Cost Mapping

The next step after developing and identifying the main fadtatsatffect transaction
costs in different stages of PPP represented by a processdidwis developing a
cost breakdown structure in order to map different cost accoutitsewery process
activity. Figure 10 illustrates a CBS from a public agencynpoif view where
transaction costs are divided into two main factors: initiatipro¢urement costs and
contract management costs. Initiation and procurement costelared to the first
two phases of the PPP process flowchart and are mainly redatieel activities prior
to signing the contract. Contract management costs are mdatlgdréo the activities
that occur after closing out procurement of the contract (afjeing the contract)
such as O&M quality controls, contract enforcement, and dispute resolutions.

Level 3 of the CBS represents whether the cost has been inauesthlly by the
state DOT or incurred externally due to having consultants or advis@hould be
noted that the term external refers to payments of DOT aremilte payroll system
of DOTSs. In other words, DOT receives bills for such servicegpayd the bills. This
is different than when DOT pays salary to its employees.

Level 4 represents different activities that can resultansaction costs. Level 5
divides the costs associated with those activities into two matsg direct costs
which can be directly calculated based on resources (in termabof hour,

equipment or material spent to accomplish those activities) oreatdiosts which

can be calculated based on assigning overhead and general idtignisosts to the
project. Finally, the last level represents the cost items.
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It should be noted that given the current availdinformation, it is very difficult to

collect data for the contract management phaseubedde PPP model in the US

still very new and there are not enough projects@ata to support this section of

model. However, the data fcthe procurement phase of somejects in three

different states ¥exas, Virginia and Florid— supports the evaluati of the model
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for preciseness and accuracy. The external transaction cesisassd with PPP
projects are easy to obtain since most of these costs ardedas separate bills in
the accounting system of projects. However, it is very diffituttbtain detailed data
about the internal transaction costs because each state hasrantiéiccounting

system and they usually do not record this level of detalil.

The second level of CBS developed in this study can be usedaakiagrmodel by
state DOTs to record and track the transaction costs assoorth PPP
infrastructure development projects. This model is essentidtéde DOTs because
according to their PPP legislation, they can calculate timsacéion cost that state
DOTs incur while delivering a project using PPPs and add it téotaécost of the
project in order to be reimbursed for their costs. This model &eagrén detail and

helps state DOTSs to track and record transaction costs in different leaeGBS.

3.4 PPP cost coding system

After extensive efforts to collect data regarding the tretia cost of infrastructure
PPP projects in the US, there has only been little succesdenticw data. As it will
be presented in the next chapter in case studies, even thetecbltata is not
consistent. Therefore, it can be concluded that there is an inemeyisn the way
transaction costs are defined, tracked and recorded in diffeaetes.slt is apparent
that there is a need for a standard accounting model which casetlen different
PPP projects in order to collect and record transaction coss.ifEinns section will
describe how to develop such systems by mapping between the develdpéa 68

previous section and transaction cost accounts.

The accounting model that has been developed in this paper is sonitsg cost
accounting system which has been developed by Construction Spemifiatiitute
(CSI). However, this system is based on special charstatsriof PPPs, and it is
designed in a way that maximizes the accessibility tordresaction cost items. This
system can generate reports based on different filters in wrakatailed transaction
costs. Figure 11 illustrates how the cost coding system is designed.
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Figure 11: Cost Coding System

As illustrated in figure 11, the cost coding systeomsists of two separate numbe
The first number represents the projects ID, aredsticond number represents
project cost center. Project ID consists of 7 di—it can be more or less depend
on requirements. The fir2 digits represent the state. The third digit repneséhe
type of project; for instance railway, roadway, tunnel,dige, etc. The last 3 digi

represent the project numb

Similarly the project cost center consists ofigits. The first digit represents wi
incures the cost; for instance public sector, wignbidder or loser bidders. Tl
second number represeithe three different phases of a PPP agreement loastu:
mentioned PPP process flowchartFigure 9. The tind digit represents differer
transaction activities in each phase again fromr&c9. The fourth digit tells u
whether DOT pa those costs through a biexternal) or through normal salaries
its own employees or office budget (internal). Tifikd digit represents the resourc
which have been consumed for that activity suchmaspower, equipments

material. This is explained in the cost coding matr figure 12. The last digit shov
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whether those costs are incurred directly, or theye ben calculated indirectly, fc

instance overhead allocati

Project Activity Number=XX

Internal Costs (1) | External Costs (2)
( . )|
; Material & ;
Labor (1) | Equipments(2) | Consultants(3)
Initiation X-1-XX-11 X-1XX-21 X-1 XX-31
—_—— X-2 -XX -11 X-2 XX - 21 X-2 XX- 31
Contract mang X-3 -XX-11 X-3 XX -31 X-3 XX-31

Figure 12 Cost Accounts Coding Matrix

In this model, the consulting cost is usually basedump sum or hourly rate bilfor
the desigrithat state DOTSs receive frotheir consultants. However, the internal cc
are calculated based on la, material, and equipment costs. Labor costs ca
calculated by calculating the number of people Wwhwee worked on each project, |
number of hours that they have spent, aleir hourly payroll rate. These people «
be manager(s), permanent project team membersjpporing staff who are DO
employees that have been temporeaskby the project team to deliver a task. Th
are also office expenses and travel costs whan be tracked and recorded un
material and equipment costs. However, there aresather transaction costs wh
cannot be tracked directly. These costs are reladethe overhead and gene
administration costs in DOTs. An overhead rate thasethc average overhead re
for similar projects in each DOT can be used ireoitd account for these costs.
model also accounts for inflation rates and prigeaation adjustments sin
transaction costef PPPs occur over life cycle of PPP agreemenich are usually
several or many yegrsausing inflation rates to play a significanterai the accurac

of tracking and recording dat
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Chapter 4: Case study

4.1 | ntroduction

The model developed in chapter 3 is developed in a way that it carerastmuch
useful information as possible about different cost items regamifferent project
activities in different phases of the project. This model willodmaccountants to
better record and track the transaction cost, and helps ressaacigeestimators to
have access to more detailed information about transaction costscefbwever,
this model should be validated in order to proof that recording tramsasists in
more details will help DOTSs to better assess transactids,@sd so get reimbursed

by project financial resources.

In order to validate the model, we have contacted 7 different projectisree
different states which are believed to be the pioneers in PRigtmicture programs
in the US: Texas, Virginia and Florida. Table 2 shows the infoomadf different

projects which were initially selected and contacted for transaction cast dat

Only 2 out of these seven projects responded, and sent us the finafuciaktion

about their transaction costs. Therefore, two case studies havedrducted in this
chapter. The first case study is 1-595 improvements in Florida, rendetcond case
study is 1-495 HOT lanes in Virginia. The following two sectiafghis chapter will

study these two cases, followed by a discussion section whichompare the two
cases with the model, and also drives conclusions from the aligrohéhé case
studies with the model. This chapter validates the point that tar betcounting
system can help state DOTs in better tracking and recordargaiction costs

associated with a PPP projects, and will lead them to be better finandialbursed.
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Table 2: Targeted PPP Infrastructure Projects

Location \Virginia Florida [Texas

[-95/395 |U.S. IH-635 |SH 130 |North

[-495 HotHot Route Managed(seg 5 & [Tarrant

Project Name Lanes |Lanes 460 1-595 Lanes [6) Express
Delivery/Contract Method| DBFOM DBFOM DBFOIMWBFOM DBFOM
Construction Duration 5 years 5 years S5yedrs 5
Operation Duration 80 years 35yeals 52yedls 5 |52 years
Fiscal Year approved 2008 2006 2010 2008 2009 2002009

Funding sources
State and federal
Concessionaire's financing

GARVEE
GO bond
TIFIA Loan $589 157.3 $603 $800 $430 $650
Private activity $589 $400 $398
Senior Banking Debt 859 $781.1( $685.80
Senior term Facility Debt $400
State infrastructure bank
loan
Section 129 loan
FDOT
State of qualifying
Virginia dvipm
Other: Grant funds
$409 $232
Equity
Private 350.00 | 270.00 $207.70 $598.8209.80 [$426
State $445 $573
Revenue (toll or interest) 55.3 $10 $34.50 .362
Check total $1,937 | $1,342] $0 $1,834] $2,678 328, |$2,047
Total according to $1,327.9
documents 1938.00] 1341.60 $1,83380678 |0 $2,047
Equity/total 0.18 0.20 0.11 0.22 0.16 0.21

4.2 Case study 1: 1-595 (Florida)

4.2.1 Project description

The 1-595 corridor was opened to traffic in 1989, coordinating the moverhéngh
traffic volumes connecting western parts of the Southeast Flogmgianr with the
north-south freeway and principal roadways to the east, includirig Florida's

Turnpike, SR 7, 1-95 and US 1. The project made a large financialtagrdn to the
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development of the neighborhoods along the project corridor, and because of these
developments the travel demand within the corridor increased at argtessiore
than the long-range traffic forecasts used in the traffic etudif the project.
Therefore, the need for improvements of the project was paramoardento meet

the new demands.

Given the high traffic demands, the expansion of I-595 had been conssileced
1994. The 1-595 Corridor Roadway Improvements project was initiatedanimatily

to increase the traffic capacity of 1-595 to meet the new demartds project
consists of the reconstruction and widening of the [-595 mainline asu al

associated improvements to bridges and ramps from the I-75/Saky@essway
interchange to the I1-595/1-95 interchange. The total length of phigect is
approximately 10.5 miles, and the total cost is estimated to 843883.6 million (in

present value in 2009 dollars, given a 5% discount rate).

A major component of the project is the construction of three expodsknes
known as I-595Express. These lanes will serve express traffisvidl be operated as
managed lanes with variable tolls to optimize traffic flow. Taeenue generated
from these lanes will be used to pay back project debt and alsofiisfpr equity
holders.
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1-695 Westbound
I-595 Eastbound

' mem |-595 Express Lanes
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SR-84 Conlinuous Connection
Braided Ramp Locations

Bypass Lane System

Figure 13: 1-595 Improvements map (Source: FloriddDepartment of Transportation (FDOT))

The project is being implemented as a public-private partnershipeéet®lorida
DOT (FDOT) and [-595 Express, LLC (ACS Infrastructure Depment) as
Concessionaire to design, build, finance, operate, and maintain theasotmva 35-
year term. FDOT will provide management oversight of the contraltinstall, test,
operate and maintain all tolling equipment for the express laneswill set the toll
rates and retain the toll revenue.

Due to the complexity of the project agreement as a Dd&xigd-Finance-Operate-
Maintain (DBFOM), there are many consultants and advisors atswbaiath this
project. The advisors of this project are listed as follows:

To the sponsor:
e Legal Advisor: Dewey & LeBoeuf LLP
e Financial Advisor: Macquarie Capital (USA) Inc.

e Technical Advisor: Scott Wilson, Plc.

To Lender:

e Legal Advisor: Simpson Thacher & Bartlett LLP
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To Authority:

e Legal Advisor: Nossaman LLP - legal

e Financial Advisor: Jeffrey A. Parker & Associates, Inc.

e Technical Advisor: Reynolds, Smith and Hills, Inc.

e Construction Oversight: The Corradino Group

To USDOT TIFIA Joint Project Office (JPO):
e TIFIA Legal Advisor: Hawkins Delafield & Wood LLP

e TIFIA Financial Advisor: Taylor-DeJongh

Table 3: 1-595 Improvements Project Description

Lead Public Agency:
Estimated Cost
Contract Type
Contract Duration
Construction Begins
Operation Begins
Facility Ownership
Fare Setting Authority

Avalilability and
Acceptance Payments

Value-for-Money
Analysis

Florida Department of Transportation (FDOT)
$1.835 billion
Design-Build-Finance-Operate-Maintain (DBFOM)
35 years (including construction)

2009

Spring 2014 (estimated)

FDOT

FDOT

FDOT will pay the concessionaire $65.9 million per year
in availability payments as well $685.6 million in facility
acceptance payments for the timely construction of the
facility within pre-defined standards. The concessionaire
would be eligible to receive availability payments once
substantial completion on the project is achieved and the
project operating period begins. Substantial completion
includes the construction of all traffic lanes, which is
expected to take place in 2014.

A value-for-money analysis in 2007 concluded that a
DBFOM with availability payments would provide a
greater value to the public sector (about $24M to $104M)
compared to a DBFOM contract while concessionaire
keeps the revenues generated from the project.

An updated value-for-money analysis in 2009 found that
the $65.9M annual availability payment was 8 percent
lower than the $71.9M payment that was estimated prior
to contract procurement.
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It should also be noted that FDOT used a 2 step procurement pascégiows in
order to enhance the procurement process of this projects. A Reguest f
Qualification (RFQ) was released after publishing a Projéaformation
Memorandum (PIM) on October 2007. Six different private ventures staohtlieir
Statements of Qualification, and FDOT selected four of themmeritst step to make

a short list. A Request for Proposals (RFP) was issued forote short-listed

ventures in 2007, and the best value proposal was selected in October 2008.

Draft RFP
(Cancession Best
Agreemenl, TP, i
%”nghﬁli]qal Hard Bid Value
RFQ Specifications) . OII"I q Selection
1-on-1 d naize t Technical &
. acuments
meetings Financial
“Sunshine”

Figure 14: 1-595 improvements procurement processSpurce: (Parker, 2008))

4.2.2 Project financing

The financing package for this project is relatively unique in that the conceassiisna
raising funds through different sources. The senior bank loans ($782 mdbtamg
from a 12-bank club (Spanish, French and Australian banks), and the [Di&ia
($603 million) are exactly equal to 33% of the total eligible co$tthe project. The
I-595 Express, LLC, is the official borrower for the TIFIA loan. Thterest rate on
the TIFIA loan on this project is 3.64 % (the current TIFIA interest sadlei4%for a
35-year loan as of Thursday, April 15, 2010).

From the concessionaire’s perspective, the maximum use of TtlAs|decreases

the money required for debt service due to the lower TIFIAastaate (4.74%0or a
35-year loan as of Thursday, April 15, 2010 compared to 6.58% for a seamkr
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loan), and enhances the free cash flow (FCF) of the projectirShaferest payment
on the TIFIA loan is scheduled for June 2014 (the ramp up period isr$ gtter

project completion in 2009). Principal repayments are scheduled toibe2fi31 and

final maturity is scheduled for June 2042. The TIFIA loan is backdayuplien on

availability payments made by FDOT to I-595 Express, LLC.

There are also some fees associated with TIFIA loan as follows:

e The TIFIA JPO will require each applicant to pay a non-refundable
Application Fee of $50,000.

o [Each borrower will be required to pay a Transaction Fee equal too#te
incurred by the TIFIA JPO in negotiating the credit agreemBmts credit
processing fee will typically range from $200,000- $300,000.

« Borrowers will be required to pay an $11,500 Loan Servicing Fee annually
due by November 15.

« Borrowers also will be required to pay a Monitoring Fee asddfin the
credit agreement.

Depending on the life cycle of the TIFIA loan and also some cttsds of the JPO in
negotiations, the TIFIA fee may range from $700,000 to $1,100,000.

The bank debt on this project has an interest rate of 6.58% and arl®ateaity.
There is an option to refinance these loans later through theytife of the project
by new bank loans, bond issues, and/or Private Activity Bonds (PABkgre is a
gain due to refinancing the loans at a better interestF&X®T would take a share of
the gains equal to 50% of the gain. In addition, FDOT has the optiondiogserthe

project debt, if it is in default. (Minnesota Department of Transportation, 2009)

In addition, the consortium partners have agreed to provide an esti208 million
in equity. This is almost equal to 11.3% of the total cost of thg@rwhich is lower
than the equity / total cost ration on other projects (about 15% to 2@%er-to
Appendix 4). Table 4 lists the sources of funds, and share of eacle souhe total

cost of the project for the 1-595 project.
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Table 4: Source of Funds for 1-595 Improvements Prect

Source Amount % of total cost
Bank Loans $782 million 42.6
TIFIA $603 million 32.9
Equity $208 million 11.3
Revenues $10 million 0.5
FDOT Grants $232 Million 12.7
Total 1, 835 million 100.00

Source: Florida Department of Transportation (FDOT)

4.2.3 Project transaction cost

In order to received the transaction cost of I-595 Improvementscprthje project
manager of the project, financial management office, and thecfadeadvisor of the
project were contacted separately. Table 5 summarizes thts r@lsthe information

which was obtained through different sources for this project.

Table 5: 1-595 improvements project transaction cas reported by FDOT

I-595
Source Amount ($) [% of Total
Financial Advisors 2,200,000 10%
Architecture & Engineering Consultants| 14 850,000 70%
i 1,900,000 | 9%
Legal Consultants
2,400,000 11%

Business Consultants

N/A - --
FDOT Internal Costs

N/A - ---
Total TC 21,350,000 100%

Source: Florida Department of Transportation (FDOT)
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Having a quick look at the above table reveals that FDOT is notdieg detailed
data about different transaction activities. It also showsRB&T is not using an
internal time / cost allocation system in order to trackitibernal transaction costs
that it incurs. However, they may have accounted for those inteysgitems in the
Construction Engineering and Inspection (CEI) section. It should be raedhe
above transaction costs are the transaction costs of the pribjéelyt2009. In other
words, those transaction costs are mainly procurement cosb@8 project from

FDOT point of view which is approximately 1.1% of the total cost of the project.

There are also some other cost items that have been refmrtdis project which
are mainly related to the operation phase of the project. Tablanénarizes those
items. The top cells of this table also shows how FDOT igyusist centers based on

different phases of the project, different section and also different aetinbers.
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Table 6: Estimated Cost Items for -595 Improvements Project

F M
421854-1
FVI# FVI# FM# To
420809-1| 421854-2 be
FIM# FIM# FM# FM# FM# FM# [FM#
FMI# 420809- |420809- 420809- 420809 420809|FM¥ 14239 424408 Determi
420809-23 3 ad 5 u 421854-3 [76-1 |1 ned
Phase/ Phase/ [Phase/ Phase|Phase/s
Phase/seq seque [Phase/sePhase/se Phase/se |Phase/se|Phase/s [Phase/sejsequen sequen|Phase/seql/sequiequenc [Phase/se
uence nce |quence |quence auence |quence |equence [quence [ce ce uence lence e quence
31,32 [3201,
01,02,03,02, 03, 66,62 8a,
5201 5202 |B201 8202 04 04 I5A 01 15601 01 6201 |4x01 94015201 TBD
Final Bus
lAcceptance(Capital rapid FTE
portio [0& M |Est Cost PreliminalStipened [Construc Geotce [Right of  [transi|ReserveTransacti
In fopex) |of Total |y Is ltion Utilities [CEI ch Way It for bon Total
payments fcapex portion iConcessiEngineer]| concess|Fees({
pf) of future  jon ng Bonus flonare Toll Project
lvailab
Fiscal [{Capital flity lavailabili Paymen collectio
[Year |Costs) pmts [ty pmts [resurfingits issues |nfees) |Cost
15,429,4/7,795,00 100,00 13,545,65| 36,944,
2008 - 4. o 24,700 0| 6| 50,000 798|
4,500,00| 1,185,60{2,800,0| 200,00 65,920,57 1,674,9 76,281
2009 5 0 0| 00| of 3| 79 152
4,500,00| 4,900,0| 650,00 15,70{3,000,0| 28,774,
2010 - o 24,700 00| 0 0,000 00| 700
4,500,00| 5,450,0| 425,00| 2,100 12,475)
2011 - 0 00| of ,000 000
3,000,00 5,725,0| 425,00| 2,100 11,250)
2012 - 0| 00| [ ,000] 000
56,686(14,575,4] 90,942, 3,125,00) 50,000,0| 6,888,1| 425,00 2,100 153,438
2013|19,680,001| ,965 35 401 0 00| 00| of ,000| 0,501
103,631,00[58,370({14,976,2 176,978 3,125,00| 425,00| 2,100 183,28
2014 ol ,929 &0l ,189)| o o| 425,000 ,000] 227,000/ 0,189
60,104{15,388,1] 147,205 2,100 149,99
2015|71,712,000| ,954 07 ,061| 125,000 ,000| 563,000| 3,061
61,890({15,811,2] 173,135 2,100 176,11
2016/95,434,000( ,529 80| ,809| 125,000 ,000| 757,000/ 7,809
123,173,00/63,729|16,246,0| 203,148| 2,100| 206,28
2017 ol ,189 90| ,279| 125,000 ,000| 912,000| 5,279
217,622,00(65,622(16,692,8| 299,037 1,021,00| 301,08|
2018| ol ,511 58| ,369| 125,000 o| 3,369
162,444,00/67,572(17,151,9 247,168| 1,113,00{ 248,40|
2019 o ,123 11| ,034) 125,000 0| 6,034
69,579(17,623,5] 165,959 1,214,00| 167,29
2020/78,756,000 ,699 89 ,288| 125,000 o| 8,288
71,646/18,108,2 102,853 1,308,00| 104,28
2021|13,098,000| ,964 37 ,201] 125,000 0| 6,201
73,775|18,606,2] 92,381, 1,394,00{932,300,|
2022 ,693 14 907| 125,000 0| 907
75,967(19,117,8| 95,085, 1,487,00({96,697)
2023 ,716 85 601| 125,000 0| 601
78,224{19,643,8| 97,868, 1,585,00{99,578)|
2024 ,914 27 541| 125,000 0| 541
54,293(20,183,8/ 26,255,5/100,733 1,690,00| 102,54
2025 ,728| 26| 00| ,054| 125,000 o| 8,054
55,965|20,738,8/26,977,5/ 103,681 1,801,00| 105,60|
2026 ,128| 82 26| ,536| 125,000 o| 7,534
57,687(21,309,2|27,719,4/106,7 16| 1,921,00| 108,76|
2027 ,842 01 08| ,451| 125,000 o| 2,451
87,945(21,895,2] 109,840 2,048,00| 112,01
2028| ,133 04| ,337| 125,000 o| 3,337
[90,558(22,497.3| 113,055 2,183,00( 115,36
2029 ,483 22 ,805| 125,000 o| 3,805
93,249(23,115,9] 116,365 2,327,00| 118,81
2030| ,545 98| ,543| 125,000 0| 7,543
[96,020(23,751,6] 119,772 2,460,00| 122,35
2031 ,633 28| ,321| 125,000 o| 7,321
98,874(24,404,8| 123,278 2,578,00| 125,98
2032 ,127 60| ,987| 125,000 0| 1,987
101,81|25,075,9| 126,888) 2,702,00| 129,71
2023 2,481 94| ,475| 125,000 o| 5,475
104,83(25,765,5| 130,603 2,832,00| 133,56
2034 8,218| 83| ,801| 125,000 0| 0,801
107,95|26,474,1 134,428 2,968,00| 137,52
2035 3,940 37 ,077| 125,000 o| 1,077
111,16|27,202,1 138,364 3,110,00| 141,59
2036 2,325 76| ,501| 125,000 0| 9,501
114,46/27,950,2| 142,418 3,260,00| 145,80
2037 6,130 36| ,366| 125,000 ol 1,366
117,86/28,718,8| 146,587 3,416,00 150,12|
2038 8,194 67| ,061| 125,000 0| 8,061
121,37(29,508,8 150,880 3,581,00| 154,58]
2039 1,443 36| ,079| 125,000 o| 6,079
124,97|30,320,1 155,299 3,753,00 159,17|
2040 8,887 23 ,010| 125,000 0| 7,010
©8,168(31,153,9/40,525,6/159,847 3,913,00| 163,388
2041 ,015 27 13 ,555| 125,000 o| 5,555
90,878(32,010,6(41,640,0{164,529 4,061,00| 168,71
2042 L2791 60| 67| ,518| 125,000 0| 5,518
93,672(32,890,9/42,785,1/ 169,348 4,215,00| 173,68
2043 ,696| 53 69 ,818| 125,000 o| 8,818
35,320{8,495,03 43,815, 1,099,00(45,039,)
2044 ,469 2| 501| 125,000 0| 501
2,614,
885,550,00(937,92|698,909,/ 205,903,| 4,405,3| 41,804,4| 7,795,00/50,000,0| 1,235,00(25,863,(2,550,0 79,891,22|30,40| 4,724,9/66,400,0|4,715,9
[Totals 1 5 766| 283| 00,975 42| 0 00| 0| 100| 0Q| 9|0,000| 79 00| 64,725

Source: Florida Department of Transportation (FDOT)

54



4.3 Case Study 2: 1-495 (Virginia)

4.3.1 Project description

The 1-495 HOT Lanes project is a 14 mile highway project orCéygital Beltway in
Northern Virginia. The project will involve the construction of fdugh-occupancy-
toll (HOT) lanes along the Capital Beltway (I-495) betwettre Springfield
Interchange and the Dulles Tollway. There will be two HOTdsain each direction,
which will employ electronic tolling and dynamic pricing to mgearaffic flow.
High occupancy vehicles with three or more people (HOV 3+), buses, la

enforcement vehicles, and emergency vehicles will be exempt frongpayiis

The toll amount will be based on demand and will fluctuate throughoudaheo
reflect real-time traffic conditions. The concessionaire is@stricted in its ability to
set toll rates and impose increases. Figure 15 provides a mdye ¢fQT lanes
project, including the planned nine entry and exit points to the genepalgaulanes.

Figure 15 shows a representative cross-section of the project.
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Figure 15: Representative Cross-SectiorSpurce: 1-495 Project Website)

Transurban/Fluor signed an 85year contract with VDOT to desigial, finance and
operate, and maintain this project for 85 years through a concessemmagt. The

main elements of this agreement represent the following unique issues:
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Vi.

The project is delivered through a DBFOM contract for HOT lanes,
greenfields project.

Project procurement was initiated as a result of an unsolicitgzbgal that

yielded no competitive proposals.

Private Activity Bonds (PAB) and TIFIA loans are used in therfona pool

for the project.

The concession duration is 85 years which represents the loegasfot a
greenfields project in the United States (Laursen, 2009).

The construction duration of the project is scheduled to be 5 years.
The procurement process of the project started in 1994, and finished in 2008.

The total procurement duration is 15 years. Table 7 shows the project

procurement timeline for 1-495 HOT lanes.

Table 7: 1-495 Procurement Timeline

1994

1998

2002

2002

2003

2004

2004
2005

VDOT completes a Major Investment Study, concluding highway improvementstingm
the use of High Occupancy Vehicles and bus travel would be the mostveffgctitegy to
serve current and future demand on the Beltway.

Federal Highway Administration (FHWA) and VDOT initiate an Envirembal
Assessment of a variety of plans to improve the Beltway; In response io feeblback,

the FHWA escalates its review from an Environmental AssessmemtEoveronmental
Impact Statement (EIS).

FHWA approves the EIS, including three HOV alternatives and 15 specific ceraept
improve the Beltway; VDOT seeks community input on the plans during plofe e
hearings and significantly scales back the project in response to puitieros.

In June 2002, Fluor submitted an unsolicited proposal to VDOT. In accordance with the
Implementation Guidelines of the PPTA, VDOT posted and published a obtioe
conceptual proposal. No additional responses were received as a rdsalt of t
announcement.

In July 2003, VDOT approved Fluor's conceptual proposal and Fluor submittedladietai
proposal in October 2003

VDOT hosts public meetings to present and solicit public input on both tdradiHOV
and a HOT lanes plan; 64 percent of comments received from the public suppt®The
lanes plan.

Negotiations with Fluor and Transurban started in October 2004.

On January 19, the Commonwealth Transportation Board selects the HO plamas the
locally preferred alternative; On April 18, FHWA signs the Final EIS aledses it for
public comment; After a public review period, the National Capital Regiansportation
Planning Board votes to include the Beltway HOT lanes project in thente@onstrained
Long-Range Plan.
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2005 After 5 months of negotiation, the original comprehensive agreement was sigAgdlo
25, 2005.

2006 On June 29, FHWA releases its Record of Decision that approved seledtienH®T
lanes plan for the Capital Beltway.

2007 FHWA releases a re-evaluation of the Record of Decision and detsrprimject scope
enhancements have no significant environmental impact; On December 21 |ddR16f
the project was approved. VDOT and Fluor-Transurban sign final partnegshgnzent,
and , an amended contract was signed to account for the transferighthend
responsibilities of Fluor -Transurban to Capital Beltway Express LldOn#pany that was
created to design, build, finance, operate, and maintain the project.

2008 In July 2008, project construction began, and the construction is expected to betedmpl
in 2013.

(Source: VDOT)

It should be noted that project cost estimates increased aftaredbet of the
unsolicited proposal, which included a high-level overview of total dapdsts.
During the review of project feasibility and the public involvement @sec project
scope and costs increased. After signing the concessionaireehewi2OT and
Flour-Transurban in 2007, the agreement was approved in 2008 and procurement was
completed officially in 2008 by VDOT. In July 2008, project constarctiegan, and
the project is expected to be completed in 2013. Table 8 summanzesain

elements of the 1-495 HOT Lanes Project.

Table 8: 1-495 HOT Lanes Project Description

Public Agency: of Transportation (VDOT)

Project Construct 14-mile, HOT lanes with two lanes in each direction on
Description the Capital Beltway (1-495). The project will also involve the
replacement of more than 50 bridges and overpasses.

Estimated Cost  $1.998 billion
Contract Type  Design, Build, Finance, Operate and Maintain (DBFOM)

Contract 85-years (5-year construction and 80 years operation)
Duration

Constr Begins  July 2008

Operation Begin: Mid-2013

Revenue Sharin¢ Actual revenues that are in excess of the base case financial model
are shared with VDOT at increasing percentages.

Facility VDOT retains ownership and oversight to ensure that the project

Ownership will be constructed, operated and maintained in accordance with the
contract.

Toll Rate The concessionaire, Capital Beltway Express LLC, has the authority
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Authority to set tolls.

Value for Money Because the contract was awarded after the receipt of an unsolicited
proposal, it appears that VDOT achieved some cost savings by
avoiding a full-scale competitive procurement. However, this does
not mean the total cost of project is less because VDOT could get a
better price, or a lower concession period if there was a more
competitive bidding.

4.3.2 Project financing

The financing package included a mix of TIFIA loans, PrivateviigtBond (PAB),
a grant from the Commonwealth, private equity, and interest incomeeqrivately
issued debt. The project has a debt to equity ratio of approximatdl, 66¢luding
the grant funds provided by the state. The private partner is supjgossse enough
funds to cover 80% of the total cost of the project.

The TIFIA loan agreement was signed on December 21 2007. TIFlAesnte
payments are expected to begin in 2018, which is 5 years aftetrucbios is
completed (ramp up period). Principal repayments are scheduled tarb@@i33, 20
years after operation of the project begins. The TIFIA loanrigtsired with five
years of capitalized interest during construction followed by yiears of partially
capitalized interest during ramp-up; then current interest oml{t3oyears followed
by 15 years of interest plus principal. This payment plan helpsptbject to

substantially free cash flow and increase the debt capacity of the project

Revenues generated from tolls are estimated to coverogicpicosts, including debt
service, O & M, transaction costs. The first thing that will be pach year is O & M
expenses. Next, senior bonds will be paid as well as TIFlferAfaying for junior

bonds, the private company can collect its return on equity.
The ROR equity will be calculated each year, and based on ted DR, VDOT

may get a share of the profit based on revenue sharing mechdegsgned in the

contract. This is called “permit fee” in contract documents.
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Table 9: Sources of Funds for 1-495 HOT Project

Amount ($ Million) % of Total

TIFIA $585.6 29%
Private Activity Bonds (PABs) $585.5 29%
Private Equity $348.7 17%
State of Virginia $408.9 20%
Interest Income $69.3 3%
Total $1,998.0 100%

Source: Federal Highway Administration (FHWA)

Project Transaction Cost

VDOT reported their transaction costs as follows:

Table 10: 1-495 HOT Lanes Project Transaction CostReported by VDOT

Financial Advisors 1,520,000 30%
Architectural & Engineering 280,000 6%
Legal Consultants 257,000 5%
Business Consultants 1,345,000 27%
VDOT Internal Costs 1,600,000 32%
Total 5,002,000 100.00%

Source: Virginia Department of Transportation (VDOT)

The first thing that can be noticed about their reported transaaisinsclack of a
detailed cost breakdown structure (CBS). The total cost of thjegbraccording to
VDOT is $1.929 M. Based on this data the reported transaction colie 495

HOT lanes project is only %0.26 of the capital cost of the profeacomparison
between these data and estimates in other PPP projects rhatalse transaction
cost reported by VDOT is significantly lower than transactiost in other PPP
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projects. For instance, TXDOT uses %10 as a rule of thumb to adootmransaction
costs in their PPP projects. The public sector pays usually 2-4%e dbtal capital
cost of the project during procurement phases of a PPP pmojget EU (Dudkin &
Valila, 2005). Further investigations reveal that there arerdiffeoffices in VDOT
which work on PPP projects. Based on the discussion in Section 4 glajer, the
budget of those offices should be divided among all different PPP f{stofear
instance, according to the report to the Commonwealth of Virgihebudget of
Enterprise Applications Public-Private-Partnership Office (ER®P in 2008 was
$11M. In another report (Annual Report on Initiatives for Outsourcing, Prateain
and Downsizing within VDOT, 2009) VDOT reports the total cost of ghgects
under PPTA as $9.12B, meaning the cost of 1-495 HOT Lanes projecisnédor
33% of the total PPP projects in Virginia. So, it is logical dd 83% of the total
budget of the offices which work for PPP projects to the transactenof [-495
HOT lanes project. VDOT also reports its obligations for thigget as $550M in the
construction phase (Annual Report on Initiatives for Outsourcingatization and
Downsizing within VDOT, 2009); while according to Table 2, the oblayetiof the
Commonwealth of Virginia is $408.9M. It is not clear where the $141.1#rdiice

between these two reported numbers is accounted for.

It should also be noted that VDOT has not reported all the protrabkaction costs
of this project. The reported transaction costs are only relatedet procurement
phase of the project, however, there are more transaction astidtieng the
project’s life cycle which have not been addressed. For instance:

e Back office operations related to the collection of electronic tolls.

e ROW acquisition costs. Based on the contract, VDOT will initzte handle
condemnation proceedings if the concessionaire is unable to reach a
negotiated settlement with the affected landowners.

e VDOT should do regular and quality control inspections to ensure the

provisions of the contract are followed by the concessionaire.
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Another reason that the reported transaction cost of this projlessishan expected
may be the lack of competition. It should be noted that the repoateshttion cost is
the transaction cost during searching and negotiation phases. WD{E \did

publish a public notice regarding the receipt of Fluor's conceptual prgjtodid not

receive any other competing proposals. This can be a huge dissgvassociated
with this transaction which can result in higher contractualscastl also higher
monitoring and enforcement transaction costs later during other plastse

project’s life cycle. There are also some provisions in theracinthat create
obligations to VDOT which may result in higher transaction casthe future. For
instance, back office operations related to the collection @trelgc tolls on the

HOT lanes, establishing a management committee to coordinate operafi the

HOT and general purpose lanes, ROW acquisitions if they exceed $42,011,750.00,

handling condemnation if the concessionaire is unable to reach a temjotia

settlement with the affected land owner. VDOT is also resp@Biblthe acquisition
of ROW related to the following: (1) the remediation of hazardoatenals; (2)
property outside of the project area; and (3) the construction of @E ldnes
operation center. VDOT is also obligated to pay the concessamaaut 70% of the
average toll, if the number of HOV vehicles exceeds 24% of tcaffict for 45

minutes in a given period.
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4.4 Comparison of Case Studies and Conclusions

In order to better compare the performance of VDOT and FDOdrinst of tracking
and recording transaction costs of 1-494 HOT lanes and I-595 Improteip®jects,
the percentage of each category of transaction cost from #idraoisaction cost is
calculated in table 11. The numbers derived in this table bitstrated that FDOT
has done a better job in terms of recording the transaction cdsts. réported
transaction cost (1.1%) is much closer to the transaction cof®RPipRojects in EU
(2%), however, it is still less. This can be because the taplesents the reported
transaction cost of 1-595 Improvements till July 2009, which does natdedhe
transaction cost of the project during the operation phase. Sopt#hdransaction

cost of the project during the lifecycle of the project will increase.

Table 11: Comparison of case studies

1-495 1-595
Source Amount ($ ) |% of total |Amount ($) % of Total
Financial Advisors 1,520,000 [30.39%  [2.200,000 10%
Arch & Eng Consultants — |oa5 900 |5.60% 14,850,000  [70%
CEl N/A 1,900,000 9%
Legal Consultants 257.000 [5.14% 2,400,000 11%
Business Consultants 1.345.000 |26.89% N/A L _
VDOT Internal Costs 1.600.000 |131.99% N/A L ___
Total TC 5,002,000 [100.00% [21,350,000  [100%
Project Cost 1,998,000.000 1,835,000,000
TC/ total capital cost 0.3% 1.1%

In order to demonstrate the importance of the cost accounting siysteswking and
recording transaction costs, the two different case studiedigned with the model
in table 12, and the alignment results are drawn based oepbeed transaction cost
reported in figure 16 in order to show that more alignment wighcbst accounting

model results in better tracking and recording of transaction costs.
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Table 12 Aligning case studies with the mode

Time/resource

aiiocation 0 0 100
Diract /Indirect

50% 100% 100
Internal /
EXternai 50% 70% 100
Total Alighment 42% 57% 100

1.20%

Transaction Cost

1.00%

0.80%
0.60%

0.40%
0.20% -
0.00% -

38%

57%

Figure 16: Alignment with the model Vs Reported transactioncost
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Chapter 5: Bayesian Transaction Cost Estimationplate

5.1 Introduction

So far, this thesis has covered some theoretical discussions r@nsaiction costs in
PPP infrastructure projects, its main sources and effects gmetf@mance of the
project. In Chapter 3, the main factors affecting transactiors egste evaluated, and
the effect of each one of them on transaction costs during theydiie of the project
is discussed. Chapter 3 also covered the PPP process flowodarhsa breakdown
structure as well as a cost accounting system for tratkangaction costs. Chapter 4
described issues discussed in Chapter 3 by discussing the t@msamdt items
during the life cycle of a PPP infrastructure project in thaext of two case studies,

I-595 as a good example, and 1-495 as a poor example.

This chapter of the thesis aims to develop a transaction cosagsh model based
on the information obtained in previous chapters. This chapter uses thes@isc
about the main sources of transaction costs in Chapter 3 to choosmuthadin

inputs of the model: Number of Bidders, Project Value, Procurernmaatand PPP
Maturity Level. The relationship between these four elements affdredit

transaction cost categories within the lifecycle of the pragedefined based on the
work of other scholars covered in the literature review discussiGmapter 2. Later,

a Bayesian Network is used to connect different nodes in the rbaedet on the
relationships. The Bayesian Theory is used to relate the nodes éodvaresis great
uncertainty in the data, and the Bayesian Model is one of the ntbdélsan handle

this uncertainty to produce acceptable results.

To construct the Bayesian Network, there is a need for conditpnahbilities or
relationships. This model uses conditional relationships instead of cmaditi
probabilities. For example, it defines P(TC of public | numbebidflers) as the

percentage of transaction cost of public agency if the number of rbidgdenown. In

64



order to obtain this number, the data from an EIB study about treomsaost in PPP

projects (Dudkin & Valila study, 2005) is used. The next section sfdhapter will

discuss how the model is developed based on this data, and findhgttlsection of

this chapter will discuss model limitations and the need for dutesearch to make

this model more accurate based on data from infrastructure PPP projects $ the U

5.2 Modea Development Phases

The following flowchart describes the process of development of the Bayesi

Network.
Literature Identification of Transformirg Developing
Review Variables Sata from EIB Bayesian
(Using Chapter 3) Study Network
Using discussions
with experts from —
TXDOT, FDOT, F|n<j|_ng
VDOT, Nossman Conditional
and Jeffery. A. Relationships

Parker Associates

A 4

Development of
Relationships
(Using Chapter 2)

Figure 17: TC-Estimation model development

5.3 Variables and calculationsin the excel based Model

Y

Developing
Excel-based
TC-Estimation
Tool

A 4

Checking
Results

This model is an Excel-based model created based on Bayesiany.THe®variables

of the model are the main four variables of transaction costsfiddnti Chapter 3,

Section 2. These four variables are as follows:

e Number of Bidders

e Project Value

e Procurement time (PPP Complexity)

e PPP Maturity Level
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For instance, the user will be asked to enter data for the number of bidders and project
value based on the available data, and data for project complexi§Rdhanaturity

level based on their best judgment. These data will be futurepreted to
corresponding values based on some transitional equations which aié teke
entered data to the data available from the EIB study about ¢temmsaosts of PPP
projects in the EU. For instance, they have reported the tramsamist of public

sector as 2.1% for 1 bidder, 2.4% if 2 bidders, 3.4% if 3 bidders, and 3.4% if
bidders. We can interpret the results as follows:

If the user enters 1 bidder in the model, the model will autoaiitigenerate the
corresponding number for it in the Bayesian Model as 0. 0 means no danpet
Likewise, if the user puts 2, 3 or 4 and more the Excel shektranisform these
numbers to 0.25, 0.5, 0.75 and 1 correspondingly. It is obvious that the model
interprets having four or more bidders as 1, meaning there is defidl of

competitive bidding process.

It should be noted that the following data has been used in order tdatalthe
public transaction cost due to the number of bidders in the model.

P (public TC | competitive bidding) = 0.035

P (number of bidders | not competitive bidding) = 0.021

To check this numbers we can plug the four numbers into the modebarmire the

output of the model with the data from the EIB study.

Table 13: Sample Calculation for Transformation oflnput Variables

Entered Corresponding | Estimated Public Public TC %
Number of Number in Excel | TC by the Model Reported difference
Bidders in EBI Report
1 0 0.021 0.021 0
2 0.25 0.024 0.024 0
3 0.75 0.028 0.034 9%
4 1 0.035 0.031 5%
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The same process is used to define all conditional relationshipg bsed in the
model. All relationships have been checked using a similar tableder to make
sure that the output of the model is close to the reported data EHiBh&tudy about

transaction costs in PPP projects in EU.

In the case of having more information about the project, we camlaa@icthe
posterior relationships based on the prior data using Bayesian frheoré the

following formula:

P(A|B) =

P(B|A)P(A)

Table 14: Conditional Relationships Defined BasedroEIB Study Data

P(B|A)P(A)+P(B|not A)P({not A)

A B P(AIB)
Failing bidder TC Number of Bidders (competition) 0.08
Failing bidder TC Number of Bidders (no competition) 0
Failing bidder TC Capital Value (high) 0.03
Failing bidder TC Capital Value (low) 0.02
DOT TC Number of Bidders (competition) 0.035
DOTTC Number of Bidders (no competition) 0.021
DOT TC Capital Value (high) 0.02
DOTTC Capital Value (low) 0.05
DOT TC Procurement Time(long) 0.038
DOTTC Procurement Time (Short) 0.018
DOT TC Experience (high) 0.02
DOTTC Experience (low) 0.04
Winner Bidder TC Number of Bidders (competition) 0.031
Winner Bidder TC Number of Bidders (no competition) 0.013
Winner Bidder TC Experience (high) 0.035
Winner Bidder TC Experience (low) 0.06
Winner Bidder TC Capital Value (high) 0.05
Winner Bidder TC Capital Value (low) 0.022
Winner Bidder TC Procurement time(long) 0.06
Winner Bidder TC Procurement time (Short) 0.05
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Number of Bidders | 2| ProjectVaIueb(M)l 200| Procurementtime(m)l 15 Experience level |

Num of Bidders (Competition) Project Value (scale) Procurement time PPP Maturity (location)
Competiti 0.25 large 0.4 Complex 0.3125 mature 0.5
Not comp 0.75 small 0.6 not comp 0.6875 not matr 0.5
Pl
failed Bidder TC DOTTC Winning Bidder
LBTC 0.02 DOTTC 0.0245| WBTC 0.0266
other 0.98 other 0.9755 Other 0.9734
Procurement Transaction cost Construction /0 & MTC
PTC 0.04401 COMTC | 0.050448
Other 0.95599 other 0.949552
Total TC
A Total TC | 0.094458
Project Bid Price other 0.905542
withTC |
without TC

Figure 18: Screen Shot from Excel-based TransactioBost Estimation Model

5.4 Moddl Limits

It should also be noted that many costs on the public side ardusigons. For
instance, the legal and financial costs may not be that diffetmieen a $700
million project and a $1 billion project. This research hasl tideeliminate this effect
as much as possible by defining a utility function for differentiabdes in the
Bayesian transaction cost estimation model. This utility funcBasefined based on
available data from PPP projects in Europe published by the Eurdpezsiment
Bank (EIB). This function is bounded by a maximum and minimum valuedbase

the data, to account for the economy of scale.

Also, one should be mindful of the fishing net problem - many projediseitJ.S.
incur costs and then never reach financial closure. For examplieaddissouri
Bridges, | understand (second-hand) that MoDOT elected to nostytasticated
financial advisors at all nor legal advisors at first. They broughégal advisors
after the project ran into trouble. In the end, the project faikéd PPP. MoDOT
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thinks this is because the financial market turned. However, vitikimdustry it is
believed that they did not know what they were doing on certain froatsnéssed
key opportunities to advance the project and make it feasible. So,niticlear
whether MoDOT's procurement costs can be viewed as repregemtajust another
cost. Mr. Mike Parker, the financial advisor for the [-595 Projealls this the

“penny-wise / pound foolish” issue.

Similarly, sometimes agencies draft loose contracts or iagosole source
arrangements; the procurement cost may be lower (at le#is¢ @ublic side) but the
long-term result is more costly to the public. Also, at tirthes public agency can
spend money to facilitate better proposals; for example, underto&gaine surveys.
This might appear to increase public sector costs, yet is redtlenprivate sector
bid costs and potentially the overall cost of the project. In a solece pre-
development arrangement, the private side may spend a lot to advanpreject but
can sometimes be offered reimbursement for costs if the prdgest not reach

closure.

5.5 Future research development

The development of this model is solely based on the data avaitabte PPP
projects in EU countries. It is highly suggested that schotady she effect of each
variable on different categories of transaction cost basedtanfrdan infrastructure
PPP projects in the US. Upon receipt of such data from PPP projeitte US, the
conditional relationships of this study can be modified to get more accurats.result
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Chapter 6: Conclusion

6.1 Final Conclusion

As the current chapter has sought to explain, the dissertatidhfetias upon
assessing the transaction cost of PPPs . The main argumend lbedi need for
estimating transaction costs is the fact that it will felntities of the PPP to have a
better understanding of the financial status of the project andnpriuere losses.
Meanwhile, public agencies can get reimbursed for the traosactists that they
incur while entering a PPP agreement by billing those cosleetproject, and private
companies can enjoy using higher amount of TIFIA credit from #wderél
government since transaction cost is considered as an eligible @adtulation of a
TIFIA loan.

This thesis provides a platform for modeling transaction costdrastructure PPPs.
It has developed a PPP process flowchart for infrastructojegts, and suggests a
CBS, and a cost accounting system that can be used to betteratrd record
transaction costs. It also compares two practices of transactsbs in two different
projects as case studies to justify the cost accounting modetsabenefits for the
project. This thesis also suggests a cost estimation template toteshimransaction
cost of projects as a percentage of total capital cost girthect. This template has
been developed based on the data collected from infrastructure PPE&tspioje
Europe, and has been designed using Bayesian theory in order tmtafmothe
number of bidders (bidding competition level), capital cost of the grd@cation

(PPP program maturity level), and project complexity (uncertainty).

Despite the referenced shortcomings or limitations, the fawains that the study
satisfied its outlined objectives and validated its hypothesespdsigon adopted by
the study was that there is a need for a good data accounting system intthieddis
and record transaction costs, and such a system does not existyirstai@s. The
case study of the 1-495 HOT Lanes Project supports this statement.

70



The literature also suggested that the transaction cost ofiPRRfh, and there is a
need to assess this cost to make sure that an increase actitangosts does not
demolish the cost benefits of PPPs. That statement was uliinstuelied through

discussion of the factors affecting transaction costs of PRB$uture estimates by a

Bayesian Model based on data from European projects.

The conclusion reached, therefore, is that while PPPs can bemeaied in public
sector projects to fill the financing gap between availableurees and demands, it is
very important to measure the costs of such partnerships to makehsurenefit to
cost ratio is higher than one. Successful implementation of RPRs iguaranteed
and can only occur if the costs and revenues are evaluatediacallfisOne of the
most important costs which plays a great role in the succdagure of PPPs is the

transaction cost of PPPs which was discussed in-depth in this thesis.

6.2 Contribution of Research

Chapter 2 of the study were devoted to ardepth review of Public Private
Partnerships and transaction cost economics literature with cifisdecus upon
assessing transaction cost in PPPs. Apart from framing ebeanch’s focus,
providing readers with an overview of, and background to public private psriper
concepts and transaction cost theory, the literature review chdptectioned to
direct the research towards andepth exploration of comparatively unexplored
issues within transaction cost measurement in PPPs. This brindjseasy to the
guestion of the research’s contribution to the field. The researchmhee three

contributions to the field of PPPs, each of which shall now be briefly highlighted.

The first contribution lies in the discovery of the need for a goodusmtimg system
to track and record transaction costs incurred by different entitea PPP
infrastructure project. The literature review, data -collectiomitdtions, and
comparison of case studies show the need for such a system itcoetdrance the
financial feasibility of PPPs both for private and public entities.
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The second contribution of this research lies in the developmentast aacounting
matrix based on the work breakdown structure and general PPP pilooessart.
This system can be used as a basis for accounting systeimsvé a standard

mechanism to assess transaction costs in PPPs.

The last contribution of this study is the development of a Baydsework to
estimate transaction costs of PPPs based on some variableststidpyethe literature
such as number of bidders (bidding competition level), capital costeoproject,
location (PPP program maturity level), and project complefitycertainty). This
network is built based on data from some European countries, and keegsots
open for future research to enhance the accuracy by collectiag fideth US

infrastructure PPP projects.

6.3 Implications of the Sudy

The field study led to the production of conceptual models which makeportant
contribution to assessing the transaction cost of PPPs in thelfh#sry, as it
currently stands, largely tends towards the qualitative aspe&tansaction costs in
PPPs; however, this research prepares a foundation for queatitdtidies of

transaction costs in PPPs in the US.

The findings of this research can be used by both the private and pabtars
interested in PPPs. As the literature review suggests, s@ates such as Virginia
have passed legislation to allow state DOTSs to bill the tcliesacosts incurred by
the state DOT while procuring a PPP project to the total cofteoproject and get
reimbursed for such costs. On the other hand, transaction cost is tdme itdms
which is eligible to be included in the cost of project while apgjyor a TIFIA loan.
Therefore, there is a need for a systematic way to asirmmand include it in the cost
estimation of the project in order to maximize the opportunity aofguiFIA in the

financial pool of the project.
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6.4 Limitations of the Sudy and Future Work

Even as the importance of the study was emphasized in the intrgdcicéqter, it is
necessary to conclude with a concession to the study’s limitagoich a concession,
will apart from framing the study in the sense that it ouslitee basis upon which it
should be judged, support the previously stated recommendations for fsemeche

It is very possible that the present study be judged on the basis of that whichat has
covered. Accordingly, one need acknowledge that the study has not tedgges
formula to estimate the transaction cost, but it has used iBayBEseory to develop a
network to estimate such costs. The main reason lies in thén&d®PP programs in
the US are not well established yet, and therefore colleatingrate data especially
about transaction costs of PPPs in the US is almost impossible

. Lack of enough data makes it almost impossible to do any regressstatistical
analysis on the current data. Therefore, because of theomehlimitations the only
available choice was to use a case-based methodology to jtistifaccounting
model, and a Bayesian Network to develop a cost estimate modeltadimgein the
data collected in this research is high, and Bayesian Mode|soaverful in terms of
accounting for it. Therefore, a Bayesian Network is used faam@saction cost
estimate model. However, this model should be further justified bgctiolg more

data from PPP projects in the US.
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Appendices

Appendix 1: Current PPP legislation status in the US

State Statute

CAL. STS. & HIGH. CODE §§ 143, 149 to 149.6, 1497

CAL. Gov. CoDE §§ 5956 to 5956.19

DEL. CODEANN. tit. 2, §§ 2001 to 2012 (2008)

GA GA. CoDE. ANN. §§ 32-2-78 to 32-2-80

HTTP//WWW.LEGIS.STATE.AK.US/CGIBIN/FOLIOISA.DLL/SKTTX06/QUERY=19!12E7512E
111/DOCH@9161}.

2 hitp://www.leginfo.ca.gov/cgi-bin/displaycode ?sentshc&group=00001-01000&file=90-155.6

3 http://www.leginfo.ca.gov/cgi-bin/displaycode?sentgov&group=05001-06000&file=5956-
5956.10

* http://198.187.128.12/colorado/Ipext.dll/Infobaid3c?fn=document-frame.htm&f=templates&2.0

*http://www.leg.state.co.us/CLICS/CLICS2008A/csl/fatfillcont3/5EA1856BEB382D9A872573FCO
067B4D2?0pené&file=1354_enr.pdf

® hitp://delcode.delaware.gov/title2/c020/index.dhtm
"http://www.flsenate.gov/Statutes/index.cfm?App_medisplay_Index&Title_ Request=XXVI#Title
XXVI
®http://www.myfloridahouse.gov/Sections/Documentddoc.aspx?FileName=_h0985er.doc&Docum
entType=Bill&BillNumber=0985&Session=2007

® http://www.lexis-nexis.com/hottopics/gacode/
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MINN. STAT. §8 160.84 to 160.93 (200%)

N.C. GEN. STATE. §§ 136-89.180 to 136-89.188

“ P.R. LAWS ANN. tit. 9, §§ 2001 to 2021
VA. CODEANN. §§ 56-556 to 56-575

Appendix 2:
Previous attempts to measure transaction cost in capital projects

To examine the transaction cost breakdown structure in the worlherf stholars,

we have examined a few papers and have summarized the revidws sedtion.

These papers are referenced within the paper by the authors mamgear of

publication. The following information explains how different scholagehapplied

transaction cost economics in different capital projects to ecr@dtansaction cost
breakdown and quantify the transaction cost in capital projects.

10 HTTP://WWW.DSD.STATE.MD.US/COMAR/SUBTITLE_CHAPTERSI_CHAPTERS.HTML

M http://www.michie.com/maryland/Ipext.dli?f=temma&fn=main-h.htm&cp=mdcode

12 http://www.revisor.leg.state.mn.us/revisor/pagesise/statute_chapter_toc.php?chapter=160
13 http://billstatus.ls.state. ms.us/2007/pdf/histBBISB2375. htmittitle

% http://www.ncleg.net/EnactedLegislation/Statuté&MHL/ByAvrticle/Chapter_136/Article_6H.html
13 http://www.leg.state.or.us/ors/367.html

18 http://www.leg.state.or.us/ors/383.html

7 http://tlo2.tlc.state.tx.us/statutes/tn.toc.htm

18 hitp://leg1.state.va.us/cgi-bin/legp504.exe?0068+3E®C56000000022000000000000

19 http://apps.leg.wa.gov/rcw/default.aspx?Cite=47
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Paper 1: Transaction Costs in PPP Transport Infrastructure Ppjects (Solifio & Santos,
2009)

1) Project preparation costs
a) Preliminary studies, including Environmental Impact Assessment
b) Feasibility study
c) Preliminary design

2) Bidding costs
a) Tender documentation preparation
b) Negotiation costs

Note: This study tried to distinguish, at every stage, betw&ternal costs (such as
technical, legal and financial advice) and in-house costs.

Paper 2: Assessing Transaction Costs of Project-based Greenho@as Emissions
Trading (Antinori & Sathaye, 2007)

1) Search cost
a) ldentifying the project
b) Selecting the project
c) Selecting project partners
d) Selecting project consultants

Note: Search costs for a project are likely to depend on institutional
constraints, firm experience, and search procedures. For the tla¢tesearch
process may include a single project or a set of projects, as in the cas#lof a
for proposals that generates numerous applicants. In a call for prgposals
search costs will be shared across projects, thus reducingatwh sost per
project.

2) Feasibility Studies cost

a) GHG baseline assessment and the
Determination of the appropriateness of its
addition.

b) Engineering

c) Marketing

d) Baseline and environmental assessments to
determine the overall viability of the project

e) Pre-feasibility study.

76



3)

4)

5)

6)

Negotiation

a) Obtaining permits

b) Arranging financing

c) Negotiating emission-reduction purchase
contracts

d) Marketing and contracting for GHG credits.

Monitoring and Verification:
a) Monitoring plan preparation prior to the
project start date, and continual monitoring
and verification of a project's GHG savings
b) Developing a protocol
c) Regular monitoring/reporting of emission
reductions
d) Third party verification of reductions.

Regulatory approval

a) The validation cost incurred ex-ante to
confirm that the project is eligible for claiming
reductions.

b) Ex-post certification .

c) The registering and certification by a national
and/or international regulatory body.

Insurance

a) Insuring cost of the emission reductions.
b) Self-insure by portfolio diversification cost
c) Pooling projects

Paper 3: Transaction Costs in Clean Development Mechanism (CDM) Bjects (United
Nation's Development Programme)

1)

2)

Project design costs:

a) Preparing project design document
b) Submit it for approval.

€c) communicating with government
d) consulting costs

Other CDM costs

a) registration fees

b) CDM Executive Board may impose additional costs on companies involved in the
CDM to be generated from proceeds of CDM projects, some of which may not be

1



directly related to the project, but rather reflect costs agsdcidgth implementing
the Kyoto Protocol. For instance:

c) Adaptation: Two per cent of CDM project proceeds will be leviediaras an
adaptation fund except in the case of the least develop developed cobotriab.
other projects, this levy is compulsory.

3) Other potential costs
a) Some host countries also require sharing of CERs(several countyi¢kisewn the
form of a tax; Chile, for example)
b) Insurance services to ensure delivery of contracted CER, or the oppoctastiof
holding back CERs to create a self-insurance buffer may also add tarthsetction
costs.

Figure 17: Transaction Cost Estimate for CDM Proje¢s (United Nation's Development Programme)

CDM PROJECT CYCLE CARBON TRANSACTION CONSULTANT'S
ESTIMATE OF COST (IN US3)

UP-FRONT (PRE-OPERATIONAL) COSTS:

1. Feasibility assessment 5,000-20,000
2. Preparation of the project design document  25,000-40,000
3. Registration 10,000

4. Validation 10,000-15,000
5. Legal Work 20,000-25,000
TOTAL UP-FRONT COSTS: 70,000-10,000

Operational Phase Costs:

1. Sale of CERs Success fee in region of 5-10 per cent of CER value. Higher for a
small project than a large project.

2. Risk mitigation® 1-3 per cent of CER value yearly. Mitigation against loss of incremental
value as a conseguence of project risk.
3. Monitoring and verification 3,.000-15,000 per year *.

Paper 4: Aid Transaction Costs in Viet Nam (Noi, 2000)

1. Project Identification and Appraisal
a. Information requirements during identification vary between

government and donors Donors require much more information at
this stage of the project cycle than government.29 Requiremants va
across donors, but generally include data on general economic
conditions in Vietnam, outlook for the relevant sector, socio-economic
information etc., which would not be collected if a project was
undertaken without donor assistance. Some donors, especially those
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with a large grounds presence, gather the data themselves. Howeve
many others ask the line Ministry to collect the information hairt
behalf. This means for example that MARD has to contact other
departments, such as the Ministry of Finance, MPI, Social Véediiad
others. This will often takes considerable time and causes deltys

pre appraisal process.

Delays at this stage are exacerbated by the incentives that MBAR

has to priorities projects which _are already in_the preparaton
stage where donor funding has already been secured. These take
priority over those only in pre-appraisal, thus causing further delays.
Limited Vietnamese input during preparation and project design

This is due to the tight resource constraints under which government
departments are expected to operate at this stage of the pnajlect

No additional GoV budget allocations for projects are approved until
after appraisal, so departments and other agencies must fund projec
preparation from their limited recurrent budget allocations, wisch
difficult where field visits or specialist consultancy servica®
required.

Imbalance between national and _international participation
Donors rely heavily on international consultants. The national input in
the preparation phase, from national consultants and MARD, is very
small. In practice this has had two consequences. Firstly, prajects
prepared according to donor proceduidss causes transaction costs
for government, as its own procedures differm those of donors. It
also raises accountability issues the international consultants tend
to be accountable to the donor only.

Reduced government ownership and sustainabilityln almost all
projects there is a clear distinction between staff who peep@roject

and staff who implement iAs a rule, PMUs are only set up after the
preparing and negotiating the project. PMU staff are, therefare,
involved in preparation. This leads to two types of problems and costs:
PMU staff do not know as much about the background and content of
the projet than if they had been involved from the start; and more
importantly ownership of and commitment to the project is loWeis

was the general perception of government and donor staff interviewed.
Centralized government structures.Centralized decision making is
also a big constraint on the government side, and a protracted dppraisa
process is a cause of delay in project start up. These delpgarao
result from:
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g.

i. A multi-stage review procesparticularly for large projects,
requiring appraisals for inclusion in the plan, as preliminary
proposals and subsequently following detailed feasibility
studies;

ii. A multi-level appraisal processnvolving line agencies and
provincial governments, MPI and, for large projects, the
National Project Evaluation Committee;

iii. Multi-agency consultations during project design and appraisal
sometimes further hampered by poor communication between
agencies.

Donor understanding of intra-Governmental relationships isoften
scant Many donors are unclear about how they should relate to
different government institutions at different stages in the geoce
leading to project approval. This is partly because Government
decision-making requires multiple levels of approval, and the division
of roles and powers between the line Ministry, MPI, the Officthef
Government and Provincial authorities regarding project approval are
not well understood.

Technical appraisal by government may be cursoryGrant financed
projects, particularly those for technical assistance, aredubjenly
cursory appraisal. This is partly due_to the limited appraisphcity
within_government particularly at provincial level, but also because
agencies regard such resources as “free”. Besides, in the alodemnc
clearly defined strategy and appraisal critetieere may be no clearly
articulated basis for rejecting a proposal36 resulting in techyical
weak or inappropriate projects receiving approval and result in
problems and transaction costs during subsequent project
implementation.

2. Negotiation and Approval of Financing Agreements
a. Centralization of approval of financing agreementsand

b.

C.

requirements for wide consultation may be a source of delay in
project start-up

Where negotiations run into problems these are often relatetb
shortcomings during project preparation, e.g. not taking into
account local conditions sufficiently. Revisions during negotiations
can substantially raise transaction costs and lead to long delays
especially if revisions mean revisiting or duplicating preparation work.
The financing structure of the project Main areas of negotiation
include the balance between government and donor fingnaimd
between capital and recurrent expenditure. Government tends to be
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d.

more focused on capital expenditure, and on several occasions has
asked donors to reduce recurrent expenditures (consumables), and
instead put them ‘into the project’ (capital expenditure).

Problems with information exchange during the negotiation phase.

3. Project Implementation, Monitoring and Evaluation

a.

Costs arising from the need to follow multiple procedures.
Transaction costs arise from the duplication involved in having
parallel (Government and donor) procedures.

Government procurement authority is over-centralised and long
delays occur as requests, information and approvals travel up and
down the government hierarchy.

Financial management and reporting.PMUs prepare annual and
quarterly reports on project implementation, the receipt and use of
capital by source of funds, and an assessment of implementation
results are sent through the parent agency to MPI, MOF andfibe O

of Government. However, even within Government’s own systems
there is an element of duplication.

Delays in receipt of government fund$iave been another source of
transaction costs.

The use of PMUs — and indirect costsResponsibility for project
implementation is usually delegated to PMUs, headed by a Project
Director and staffed by both permanent line-agency and contracted
personnel. PMUs vary considerably in size, some having only five
permanent staff others as many as 150.
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Appendix 3: PPP projects flow diagram examples
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Appendix 4:Transaction Cost Data Collection Sheets

1. Versionl

Low Medium High
How expensive is the total estimated budget for the

project? 1
What is the uncertanity/complexity of the project? 1
What is the location/frequency of the project? 1

What is the total cost of project?

In-House costs External Costs
Office expenses and supplies Waiting time
Permits Permits
Proposal evaluation Legislator
Estimation expenses Political costs
Accounting services Opportunity cost
Legal services R&D

Advertising expenses Administration cost

Public relations
office assistance (payroll)
traveling and shipments
Insurance
Audit fees
Employee benefits

2. Transaction Cost Data Sheet (Version 2)
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Low Medium High

What is the number of the bidders? 1
What is the uncertanity/complexity of the project? 1
What is the PPP maturity of different entities of the project? 1

What is the total cost of project?
What is the duration of the project?

In-House costs

# of Hours payroll | Total

1) Search cost employees rate Cost
a) ldentifying the project
b) Prescreening the project
c) selecting project team
d) Selecting project consultants

2) Feasibility Studies cost
a) Engineering and technical
b) Market
c) environmental studies
e) Public opinion/ legislature/ political

3) Negotiation:
a) the costs of obtaining necessary permits a

approvals

b) preparing bidding documents
C) negotiating contract / Bidding
d) marketing and advertising

Total Direct In-House TC
OH (' net multiplier 3)
Total In-House TC

Notes
OH will be assumed to be 160% which is the industry average in constrpictjents in private
companies.
A multiplier of 1.15 will be used in order to account for the inefficjeotcthe public agency compare to
private companies.
For simplicity purposes, the political cost, opportunity cost and comnmtioriczosts are not being
considered.

External Costs

Technical consultant |:|
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Legal Consultant
Financial Consultant

External Costs

Technical consultant
Legal Consultant
Financial Consultant

3. Transaction Cost Data Sheet ( Version 3)

-LEGAL CONSULTANT FEES:
-AUDIT FEES:

-ARCHITECTURAL/ENGIEERING CONSULTIG

-PUBLIC RELATIONS CONSULTANT:
-ACCOUNTING CONSULTANT:
-FINANCIAL/BUSIESS CONSULTANT:

-ENVIRONMENTAL CONSULTANT
-OTHER (PLEASE

SPECIFY):

No. RATE/

Day

0 X 0.0 =

0 X 0.0 =

0 X 0.0 =

0 X 0.0 =

0 X 0.0 =

0 X 0.0

85

O O ©O o o

Total TC (In-house+ External

| Total TC (In-house+ Externa|

Total Cost How important is this cost?
$ (K) N/A | Low | Average | High
How important is this cost?
N/A | Low | Average | High

= 0




TOTAL = 0

ENGINEERING
No. RATE/
Day

0.0 =
0.0 =
0.0 =
0.0 =
0.0 =
0.0 =
0.0 =
0.0 =

O O OO0 oo o o
X X X X X X X X
O OO0 o o o o o

TOTAL =

SALARIED STAFF EMPLOYEE BENEFITS

0.0
0.0
0.0
0
SUM OF Staff
Salaries =
PERCENT =
TOTAL =
TRAVEL TIME PAY = 0
e = 0
No. Rate / Day = 0
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How important is this cost?

N/A

Low

Average

High

How important is this cost?

N/A

Low

Average

High

How important is this cost?

N/A

Low

Average

High




0 X 0.0
0 X 0.0
0 X 0.0
TOTAL =
OFFICE EQUIPMENT AND
SUPPLIES

-OFFICE RENT:
-EQUIPMENT(CARS/COMPUTERS
/FURNITURE):

-PAYROLL & ACC. SOFTWARE & HARDWARE:
-SURVEYING EQUP.

& SUPPLIES :

-REPRODUCTION

EQUP. & SUPPL.:

-DRAFTING EQUP. &

SUPPLIES :

-CONSULTING,

TESTING & INSP.:

OTHERS

TOTAL =

How important is this cost?

COST($)

N/A | Low | Average | High

0.0

0.0

0.0

0.0

0.0

0.0

How important is this cost?

INSURANCE PREMIUMS

COST(3$)

N/A | Low | Average | High

NON-INSURED
CLAIMS
OTHER

TOTAL =

-LONG DISTANCE CALLS & MAIL EXPENSES

OTHERS

TOTAL =
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How important is this cost?

COST($)

N/A | Low | Average | High




BONUS OR PENALTY

PERMITS

PARENT DEPARTMENT COSTS

TOTAL DIRECT (PAYROLLS)

TOTAL INDIRECT

ESCALATION
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COST($)

How important is this cost?

COST(3$)

N/A

Low

Average

High

COST($)

]
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Appendix 4: Project information data for PPP infrastructure proj ects in

the US
Financial Information
Location Texas
IH-635 Managed North Tarrant
Project Name Lanes SH 130 (seg 5 & 6 Express
Delivery/Contract Method DBFOM DBFOM DBFOM
Construction Duration 5 years 5
Operation Duration 52 years 50 52 years
Fiscal Year approved 2009 2007 2009
Funding sources
State and federal
Concessionaire's financing
GARVEE
GO bond
TIFIA Loan $800 $430 $650
Private activity $400 $398
Senior Banking Debt $685.80
Senior term Facility
Debt $400
State infrastructure
bank loan
Section 129 loan
Other:
Equity
Private $598.50 $209.80 $426
State $445 $573
Revenue (toll or interest) $34.50 $2.30
Check total $2,678 $1,328 #REF!
Total according to documents $2,678 $1,327.90 $2,047
Equity/total 0.22 0.16 0.21
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Financial Information

Location Virginia
Project Name I-495 Hot Lanes [-95/395 Hot Lanes U.S. Route 46
Delivery/Contract Method DBFOM
Construction Duration 5 years
Operation Duration 80 years
Fiscal Year approved 2008 2006 2010
Funding sources
State and federal
Concessionaire's
financing
GARVEE
GO bond
TIFIA Loan $589 157.3
Private activity $589
Senior Banking
Debt 859
Senior term
Facility Debt
State infrastructure
bank loan
Section 129 loan
Other: State of Virginia Grant
$409
Equity
Private 350.00 270.00
State
Revenue (toll or interest) 55.3
Check total $1,937 $1,342 $0
Total according to
documents 1938.00 1341.60
Equity/total 0.18 0.20
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Financial Information

Location Florida
Project Name [-595
Delivery/Contract Method DBFOM
Construction Duration 5 years
Operation Duration 35 years
Fiscal Year approved 2008
Funding sources
State and federal
Concessionaire's financing
GARVEE
GO bond
TIFIA Loan $603
Private activity
Senior Banking Debt $781.10

Senior term Facility Debt

State infrastructure bank

loan
Section 129 loan
Other: FDOT qualifying dvipm funds
$232
Equity
Private $207.70
State
Revenue (toll or interest) $10
Check total $1,834
Total according to documents $1,833.60
Equity/total 0.11
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