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DOES PUBLIC PRIVATE PARTNERSHIPS CREATE VALUE FORONEY TO THE PUBLIC SECTOR?

RESUMO (EM PORTUGUES)

Nas ultimas décadas tem-se assistido a um aumentdildacdo de parcerias publico —
privadas em todo o mundo, permitindo aos goverim@ntiar e gerir projectos complexos
com o apoio do sector privado. Contudo, tem sickidmde discutido se este tipo de acordos
gera eficiéncia para o sector publico. Criticodésn a referir que as parcerias publicas —
privadas sdo usadas com o intuito exclusivo derdaswentacdo, ndo havendo qualquer
preocupacgdo se geram valor acrescentado para ar g€tilico. Como medir o Value for
Money tornou-se crucial para os gestores publiCasisideramos que a melhor forma de o
fazer é utilizar um comparador do sector publiceaor a negociagdo. Assim, é necessario
apurar todos os custos da alternativa pelo sectblico versus os pagamentos a parceria
publico — privada. Estes valores devem ser apuradosermos de valor actual liquido, a
taxas de desconto apropriadas. Um dos custos maisrtante a incluir serd o dos riscos
alocados ao sector privado, que é a principal ragiie para maiores niveis de eficiéncia por
parte dos privados. Se o contrato for feito sem wlwwacdo Optima desses riscos, a
probabilidade de os gestores publicos terem tonaadwlhor decisédo € bastante reduzida.
Contudo, € importante compreender que o objectgbedtrabalho ndo é se aquele € o melhor
investimento publico face as alternativas, mas smal a melhor opcdo para a sua
implementacdo. A andlise custo -beneficio dest@ople utilizagdo dos dinheiros publicos

versus outras opc¢des deve ser realizgoi@oa .

EXECUTIVE SUMMARY:

Over the last few decades, public-private partnpssihave been increasable used by
governments all around the world to finance and agancomplex operations. However,
doubts about if their efficiency have been raigeédticism over public-private partnerships
reflects the fact that governments tend to usest as an “off-budget” operation, to avoid
fiscal constraints. Literature is less than unanisid they generate Value for Money to the
public sector. How to assess Value for Money irs ttyipe of arrangements has became
extremely important for public managers. We belithat the best way to evaluate that is by

doing a public sector comparator prior to the Biderefore, it is necessary to account for the
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costs if the decision is to make it by a public qunement versus the public-private

partnerships payments, and what discount ratesearuorder to find the net present value of
the two options, in order to compare and decideklliie best decision for taxpayers is. One
of the most important costs to include in a pubBctor comparator is the risk transfer to the
private sector, which is the ultimate motive fogreater level of efficiency. Having a not-

optimal risk allocation will reduce the probabilitf a good decision from public managers.
However, the scope of this work is not if the pahlvestment should or should not be
realized. The cost-benefit analysis of the invesitres. other options should be made prior to

the analysis we describe here.
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1. SUMARIO EXECUTIVO EM PORTUGUES

Nas ultimas décadas, os governos a nivel mundaraleeorrido cada vez mais a utilizagédo de
Parcerias Publico - Privadas, como forma alteraatie financiamento e de gestdo de
investimentos em infra-estruturas. Contudo, estaansolucdo tem levantado algumas
guestdes. Na nossa opinido, a questdo mais re¢emant € como registar em contabilidade
publica este tipo de operacbes, mas sim se asriarqriblico-privadas tornam o sector
publico mais eficiente.

Assim, a questdo central deste trabalho é se asrpe publico-privadas geram Value For
Money para o sector publico e em que condicesapnoger mais eficientes que o
procurement tradicional.

Apesar de ndo existir uma definicAo unanime deepiarqublico-privada, neste trabalho
socorremo-nos da definicdo da OCDE: “ Parceriafigntprivadas sdo um acordo entre uma
entidade publica e um ou mais parceiros privade® (gode incluir os operadores e 0s
financiadores), em que o sector privado garantestg;do de um servigo ou a construgado de
uma infra-estrutura, de forma a alcancar os ol@stpropostos pelo sector publico, sem
contudo deixar de garantir o retorno do capitaégto pelos privados, o que apenas pode
ser alcangado se o risco alocado ao sector prieadgptimizado”.

O envolvimento de empresas privadas em parceribBcptprivadas pode variar desde a
concepcgao e construcdo de hospitais, estradasagseoprisdes, até ao seu financiamento e
operagao e manutencao.

O Value for Money ndo se resume a uma questao ste eleficiéncia, mas deve procurar
também valorizar a qualidade do servigo. De faztdalue for Money € o menor custo para
0 mesmo output e a mesma qualidade do servigo.

A deciséo de realizar um projecto sobre a formaateeria publico-privada ou através de
procurement publico, € uma decisdo que deve sgredmseada numa andlise financeira das
diferentes alternativas.

O objectivo deste trabalho é estabelecer uma mietgidode avaliagdo se um determinado
investimento publico deve ser realizado sobre endopublica tradicional ou se deve ser
realizado através de uma parceria publico-privada.

No entanto, é importante compreender que o amb#tedrabalho ndo comporta a analise se

o investimento em questdo deve ou nao ser realifzsda analise e decisdo devem ja ter sido
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realizadas, uma vez que se encontram a montanpeodesso que descrevemos. A andlise
custo-beneficio do investimento, a comparacéo catra® opcdes e o enquadramento dentro
da recta de restricdo orcamental sdo elementosleperdo ser equacionados a montante da
elaboracdo da comparacao procurement publico vpesusria publico-privada.

Este trabalho foi motivado pela utilizagdo creseeméste tipo de parcerias por parte de
diversos paises, mas sobretudo, pelas duvidasqusitio levantadas sobre a eficiéncia e a
criacao de valor para o sector publico por partesdeacordos.

Na realidade, as parcerias publico-privadas penm@tes governos responder as necessidades
de investimento em obras publicas e em infra-astiat sobretudo devido as restricbes que a
situagdo das Financas Publicas na maioria dosspaipée.

Para além disso, existe a nocdo, e muitas vezesctarque o sector privado pode trazer
inovagdao e eficiéncia a estes projectos, poupaimiheilo aos contribuintes.

Uma possivel forma de avaliar essa realidade élcaquie pretendemos obter com este

trabalho.
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2. INTRODUCTION

Over the past few decades, public-private partigsshave been increasable more used by
the public sector has an alternative way to finamod manage complex infrastructure
projects. This new type of public procurement kaised some questions. In our opinion the
most important one is not how to account for thierations, but whether public-private

partnerships generate to the public sector morei@ity and value.

Therefore, the main issue of this work is whethdlig-private partnerships create value for
money to the Public Sector. In which conditionsyth@ove to be more efficient than
traditional procurement. The question to the pubsienagers is when to choose to develop a

project under a public-private partnerships or aenaditional form of procurement.

Although there is no unanimous definition of pulgiivate partnerships, we decided to use
the OECD definition: public-private partnership are an agreement betwdengovernment
and one or more private partners (which may inclute operators and the financers)
according to which the private partners deliver gevice in such a manner that the service
delivery objectives of the government are alignetth \the profit objectives of the private
partners and where the effectiveness of the aligmmepends on a sufficient transfer of risk

to the private partners

The involvement of private companies in public-pta/partnerships can vary from designing

roads, hospitals, schools or prisons to their fbeaaind maintenance.

Value for Money should not be about cost-effectagnalone, without regarding the quality
of the service. In fact, Value for Money is thesle®st opportunity for the same output and

quality of the service.

To decide whether to develop a project under aitiomel public procurement, or public-
private partnerships, it is always a decision 8taiuld be based on a financial valuation of

the alternatives.
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This paper intention is to determine a methodolimggvaluate if a certain public investment
should be conducted by traditional procurement beter it should be done under public-

private partnerships.

It is important however to realize that the scopéhes work is not if the public investment
should or should not be realized. The cost-beaefitlysis of the investment vs. other options

should be made prior to the analysis we describe. he

This work is motivated by the fact that countriesé been using increasable public private
partnerships, and in many cases, doubts aboutédffeiiency have been raised. Truth is that
public-private partnerships help to fill the sotedl “infrastructure gap”, considering that

many governments cannot afford in their public aets such high levels of investments.
Besides, governments tend to believe that theyseae money by bringing private sector

efficiency into these projects.

A way to analyze if that presumption is correct d@nih fact private sector adds value and

efficiency in this public project is what we aimaohieve with this work.
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3. ABRIEF SURVEY OF LITERATURE

Introduction and main concepts

Over the years, the main discussion in literatdreu& public-private partnerships has been
whether the arrangement is on or off balance shegthot whether it represents good value

for money (Grimsey, 2004).

The author also defines Value for Money as “begtepfor a given quantity and standard of
output, measured in terms of relative financial ddfg¢h What is necessary here is a
comparative analysis of the costs of the diffemmititions for the same outputs, in order to

make comparisons with the bidder’s cash flows.

Moralos & Amekudzi (2008) argued that Value for Mgraides public agencies to determine
whether to pursue a project as a public-privaténgaships rather than through traditional
procurement procedures, as long as they make lseyecin account for the costs and savings
throughout the lifetime of the project. Value forohey should also ensure that the public
sector is focused on the quality and competencdefprivate sector work and not on the
lowest bid. It is referred that Value for Moneyoise of the leading tools available for public
managers to assess the value for pursuing a pribjexigh a public-private partnerships vs
traditional procurement, because it provides thaipwsector with a simple methodology and
an easy tool for accounting costs, benefits ard risvolved in the project, and it can be

applied to different countries and different reat

According to Shaoul (2005), Value for Money is aéssociated with the three Es: economy,

efficiency and effectiveness.

Value for Money in a public-private partnershiphiesme is related to the idea that public-
private partnerships can produce a flow of servatdeast equivalent in quality to that which
could be provided by the public sector, but atwelooverall cost (taking everything into

account, particularly the allocation of risk).
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According to Fitzgerald (2004) Value for Money che delivered trough risk transfer,

innovation, greater asset utilization and integtathole-of-life management.

There are usually two components of Value for Mongyquantitative one (including all
factors that can be measured by the Public Sectonp@rator), and a qualitative one

(considering aspects that cannot be quantified).

Grimsey, D., Lewis, M.K (2007) pointed that on oside, the public-private partnerships
scheme appears to work well. But the differences lie levels of responsibility and
accountability, because the public sector is npbsgd to the economic drivers that private
companies are. The cost for the public sectorigerdne necessary funds for the project has
no relation with project risks. A wide variety oéfpormance outcomes can be swept under
the administrative mat, and the principals involaed often insulated from the consequences
of their actions and decisions.

Well structured public-private partnerships canrdadtice clear lines of accountability,
transparency of outcomes and performance. In faw, of the benefits of public-private
partnerships is the ability to resolve the largstaverruns and delays in traditional public
procurement (“optimism bias”). Grimsey, D., LewiM,K (2007) enumerated several studies
where public-private partnerships construction @enince was evaluated and where the
overall gains of public-private partnerships arendastrated. For this purpose Value for
Money tests based on comparisons of the publiapeiypartnerships application with the
benchmark cost of providing the specified serviseng conventional public procurement

methods.

Spackman (2002) argued that private financing dblipuservices has produced clearer
objectives, new ideas, better planning, and theritices of wider competitive tendering, but
also higher top management attention, consultandylegal fees and risk premium. The text
refers to the Arthur Andersen study (2000), whiohaudes that public-private partnerships
offer excellent Value for Money.

Economic theory suggests that the performancerdiffees may lie in the characteristics of
public-private partnerships that differentiate thigam conventional procurement. Literature

has identified three reasons for this: ownershipdting and risk transfer.

Blanc-Brude, Goldsmith and Valila (2006) arguedt thanership rights are a good starting

point for considering the economic consequenceguiilic-private partnerships, under
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incomplete contracting arrangements (Macniel, 19&4pssman & Hart, 1986; Hart &

Moore, 1990). Under a public-private partnershtps, public sector transfers land, property
or facilities controlled by it to the private seGtavhich is given ownership or control rights
for the term of the concession or lease. This assémt of the residual control rights provides
an incentive for the private sector entity to unales relation-specific cost-saving investment
(for example, in road maintenance technology) thateases productive efficiency. In the
absence of this assignment the private firm wowldbe sure that the investment would pay
off and there would be under-investment in the neeghnology. Turning over the control

rights for the infrastructure can alleviate thistgem.

Another defining characteristic of public-privatarmerships is 'bundling’, whereby the
infrastructure assets construction and operation @mbined in a single contractual
framework (Hart, 2003). The issue has been frame@nms of transactions costs, with the
choice between bundled or unbundled structuresrgedeby whether it is easier to write

contracts on service provision than on the qualitthe building.

The transfer of risk to the private sector can aiwke a public-private partnerships more
cost efficient than traditional procurement. Grif197; 2003; 2005) emphasized information
costs and the incentive structure created by thigprivate partnerships service payment
mechanism. An effective transfer of risk from thebjic to the private sector can lead to a
more explicit treatment of risk, since it is theceptance of risk that gives the private entity
the motivation to price and produce efficientlyivBte finance (debt and equity) is central to
this process, although its role has been overlodedar in the theoretical public-private
partnerships literature. That is the only way, possible in the public sector, to use risk
management techniques. In the public sector, siskansferred to taxpayers or end user, and

therefore, the cost of capital is lower than in phigate sector.

Moralos & Amekudzi (2008) identified four phases @ public-private partnerships

procurement process:

(1) An initial feasibility assessment, in which tetermined whether the project is

economically viable and whether it should be ruderrpublic-private partnerships;
(2) The procurement phase, that is the biddinggssc

(3) The construction phase; and

15
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(4) The operation phase.

Typically Value for Money is conducted during Phdsdt may also be used in phase 2, but
just to assure that the bids from the private seate below the costs under traditional

procurement.
Public Sector Comparator

There are four alternative approaches in valuattadue for Money for public-private
partnerships: a full cost-benefit analysis, a pulsiector comparator (PSC) public-private
partnerships comparison before bids are invitedKaStyle public sector comparator Value

for Money tests after bids, and reliance on a cditipe bidding process.

The public sector comparator is based on estinwdths| costs, revenues and risks, set out in
cash flow terms, discounted at the public sectée ta determine NPV, and after that

compared with the discounted value of paymenta(alweith risks and costs retained by the
public sector) to the private supplier. This cob&ldone before the bid, using a hypothetical
public sector comparator and a “shadow” public-gigvpartnerships, or prior to the final

approval of the deal.

The public sector comparator is therefore the fordifferences from the two procurement
options for the same project. Grimsey defend thatpublic sector comparator is much more
simple and easier to compile than any of the adtitra presented. It is presented as a cost-
effective trade-off between a full cost-benefit lgma of all project options, like it is done in
Germany, and simply selecting the best private hiig in France. Also ensures that all

options are subject to the same analyze and tests.

Grimsey also referrers that a calculation of a jpudctor comparator should be done prior to
the bids mainly for two reasons: one, to let thbligusector comparator be a “pure” public
sector option; second, it allows the public decigdeknow what the private bid should have
to improve Value for Money when compared to thelgukector comparator. Therefore, it is
much important to keep the public sector comparatprto date. The public sector
comparator becomes a negotiating tool for the pud®ictor, contributing to achieve the best
possible deal.

A raw public sector comparator should provide aeb@ssting including capital and operating

costs, and represent a full and fair estimate bicasts of delivering publicly the same
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volume and level of performance, service and redidsset value that is required from the

private sector under the public-private partnershipernative.

Once the NPVs of both public sector comparator @udlic-private partnerships have been
prepared and adjusted to a comparable basis, tteam@e comparison of the two can be
carried out. Ceteris Paribus (i.e., quality antl a@location), value for money is demonstrated
when the total present value cost of private sesupply is less than the net present value of
the base cost of the service, adjusted for the obsthe risks to be retained by the

government, cost adjustments for transferable askll, competitive neutrality effects

Grimsey (2004) defended that there are alternativeke public sector comparator and also
that calculating it involves many complexities ardbiguities that must be a relevant factor
on the decision of which type of procurement toad® Nevertheless, developing a public
sector comparator framework will be an importam for public sector managers, because it
will help them to understand the project, the rigkgolved and how to deal with them
contractually. In fact, the risk analysis requifedthe public sector comparator must be seen
as part of a broader process of risk identificgtadlocation and management. In many cases,
the difference between the public sector comparamaor the private sector proposal will be
relatively narrow and the procurer has to make gusibnal judgments as to the value for
money to be derived from contracting with the piévaector and the risks which that route
involves, while not ignoring that there are alsaéarisks in the public procurement route, as

indicated by the ‘optimism bias’.
Risk allocation

To achieve Value for Money by using public-privatartnerships, transfer risks are an
essential part of the process. Not just the coostm risks (and as Grimsey refers there is a
long history of publicly procured contracts beinglayed and turning out to be more
expensive than budget), but also another types&sriTherefore, much of the risk of public-

private partnerships comes from the complexityhefproject itself.

Grimsey, D., Lewis, M.K (2000) referred that Valioee Money requires equitable allocation
of risks between public and private sector. Itusdamental not to create a conflict between
public sector need to demonstrate Value for Monegl private sector need for robust

revenue that supports the project finance. Riskuati@n is complex, requiring the analysis

17
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of risk from different perspectives of the publiwdaprivate sector. The definition of risk and

uncertainty made by Knight, F (1921), is the onedus these analyses.

Heald (2007), in the empirical study of a high sahproject the author found that indeed
value for money depended entirely on an assessofighe transfer of risk. The author also
refers that risk transfer (estimated as over £23anil is crucial to the economic viability of
this project. Two factors greatly contribute to tiek transfer, the costs rates applying in the
construction phase and design quality. Taken tegetiiese two factors constitute around
two-thirds of the value of the entire risk transt&ny inaccuracies in these areas could have
major implications in terms of value for money.idtmentioned a study carried out by the
Audit Commission (2003), where it was found thahine of the eleven schemes, economic
viability is entirely down to risk transfer. In faowithout risk transfer five of the projects

would have negative Value for Money percentagesafe than 10 per cent.

Regardless uncertainty, the measurement and meddgydof risk transfer is rendered
problematical because all possible outcomes cahropredicted and weighted, and the
complete array of results covering all eventuaittempiled, when the issue is uncertainty

not risk.

After valuating risks, the public sector must fitite optimal risk allocation to determine
which part would be the best to manage each rigk Ransfer is a very important driver for
Value for Money. Transferring too little risks thet private sector would make the project
inefficient, but transferring too much will resirthigher payments and reduce also Value for
Money: Moralos & Amekudzi (2008).

In practice, it is referred that governments do ustially budget for systematic risks or
uncertainty, and therefore, public sector comparatdy contain project specific risks that
are identified and quantified with no adjustment §ystematic risk or uncertainty. This
because public sector as a whole can be able toregancertainty across their whole

portfolio and privates cannot.
Discount Rate

The rate at what the future cash-flows are disemling another important issue in the
literature about public-private partnerships andligusector comparator. The public sector
comparator is assessed over the life of the pyiliate partnerships in NPV terms, which

means that the rate used to discount cash flowa bagimpact.

18
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There are five main approaches:

One is based on the fact that the discount rataldheflect government policy preferences,
using a “social rate of time preferences”. Grim&05), consider that the discount rate have
two elements: first, the basic ‘Social Time Prefee Rate’ (STPR). This represents the rate
that society is willing to pay for receiving somieilpn now rather than in the future.
Calculations (e.g., HM Treasury, 2003a) suggest thanost developed countries this is
around 3.5-4.0 percent in real terms (i.e., befdieving for price inflation). Second, some
allowance for other factors, mainly to ensure thatpublic sector does not assess the benefit
of projects without taking account of the risk thigh it exposes taxpayers in the process (for

example, the potential to incur additional costhiifgs go wrong).

As far as for ‘Social Time Preference Rate, Spackni2002) argues that it will be

unmanageable for any government to administer rdiffe general rates for these two
quantities. It would be computationally complicateahd generate endless confusion.
However, the distinction between them is essemtialnderstanding the economics of public

sector costing.

The second approach, that derivates from the dimst argues that the discount rate should
reflect the “social opportunity cost of capital”hi§ will depend on the level of non-
diversifiable risk in a project. It is in effectdlpre-tax IRR that can be expected from private
sector investments with the same risk. This catmriauses a deviation of CAPM, and is

used by New Zealand and Canada.

The third approach is a hybrid of the “social ratfetime preferences” and the “social
opportunity cost of capital”’. This approach defettts the appropriate public cost of capital
for most practical purposes is the sum of the teotesive real interest cost of government
debt, the typical quantum of tax paid on margietihlims to private sector capital, and a factor
for ‘systematic risk.” The tax component is conceylly clear, but estimation is complex.
Current UK Treasury guidance, originally draftedemtreal interest rates were much higher
than today’s, suggests that this cost of capitiéd faithin the same range of plausibility (4—
6%) as social time preference. However the adjustnier UK tax, combined with the
adjustment for risk, cannot easily justify addingrenthan about 1 percentage point to the
cost of indexed gilts, which in early 2002 was 592.
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The fourth approach is the “equity premium”, ithe cost of capital for the public sector is
much below the CAPM values, and therefore, the adist rate should be the pre-tax

government borrowing rates.

The fifth, and last, approach is the one that tisesisk-free interest rate of the country, i.e.,

the interest rate of the public debt, accordintheomaturity of the project.

Many authors referred, like Brealey and Myers,dwihg the “perfect capital markets”, that
the idea that public sector has a lower cost drfoe is an illusion. If that would be true, it
will simplify the public-private partnerships poficbut is not clear. Grout (2003), argues that
despite this lack of unanimity there is a tendefuryeconomists to favor the use of similar
discount rates in the idealized situation of corgpimarkets. However, he defends that the
reason for the divergence between private sectdr pamblic sector discount rates is not
related to the normal arguments given in the litgeea Even in a world of complete capital
markets and no distorted taxation it may still pprapriate to use a higher discount rate for

the public-private partnerships than the publid@eequivalent.

In some countries it is used the long-term borrgwiate as a proxy for the discount rate. In
countries with AAA credit rating this rate tends be close to the “social rate of time
preferences” and below a risk-adjusted discourd. r@n the contrary, UK has defined for
many years a 6% discount rate, adopting recen8y5&b “social rate of time preferences”
rate, with instructions to the public authoriti@saccount separately the other factors, like

risk, that were previously reflected in the disconates.

Spackman (2002) states that the cost of seniortdemtiblic-private partnerships projects is

now typically 2 or 3 percentage points above th& ob government debt (including the cost
of insurance to achieve AAA rating). The premiunmigch higher than the cost of systematic
risk to publicly financed projects. This is ofteesdribed as the “equity premium puzzle”,

although simple expected utility theory should hetexpected to capture people’s aversion
to fluctuations in equity markets. HM Treasury (@D8uggests that private capital costs add
an extra 1-3 percentage points. The main text af teport says that, while senior debt
finance will be not more than between 1 and 3 peege points above the public sector
borrowing rate, higher returns will be demandedjémior debt and equity finance. It is also

referred that the study did not look closely atafining rates and that this should be the

subject of further study. There is, however, véitiel data on returns to PFI (Private Finance
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Initiative — equivalent in the UK to the public-pate partnerships) equity, and it appears that

no such study has taken place.

It's also referred the example from Australia, véheew guidance material on discount rates
was disclose, that recommends the use of a spédafiount rate to each project, according to
the risk associated with that project. There isagplication of the CAPM model to the
public-private partnerships project evaluation,ogrdzing in the model that the cost of
capital/discount rate is specific to each projend & a function of the risks. In a perfect
market, this would lead to the conclusion that)ceg as there is sufficient competition to
drive every component of the deal to maximum edficy, the appropriate discount rate
would be the rate of return implicit in the winnibgd, and therefore one would not need to

develop a specific discount rate for analysis.

Grimsey, D., Lewis, M.K (2007) referred a PriceWhtriseCoopers study. This study takes
a starting point that, with competition, projecteimal rates should reflect exactly the returns
required by the various investors, as in the weidgtdverage cost of capital (wacc). In the
sample of the study, the IRR was on a 7.7% averBlge weighted average cost of capital is
estimated using CAPM to be 5.3%. Thus the 'sprahd’,amount by which the average

project internal rate of return is higher than tost of capital, is 2.4 per cent per annum. Of
this amount, 1.7 per cent is thought to be accaufteby two factors: unrecovered bid costs

on other projects (about 1 per cent); and the mighst of private sector borrowing compared

with public sector borrowing (about 0.7 per cef@®nsequently, the 'excess' project return to
project investors is estimated as being at mostuta®d per cent. It's said 'at most' because
some part of this margin, attributed in the report'structural issues' that have limited

competition in the bid market, could be a margiiith for uncertainty, which is not allowed

for in the analysis (Grimsey & Lewis, 2004c).

Grimsey opposes two methods: one is to adjusthysladding a risk margin to a risk-free

discount rate (reflecting systematic risk rathemtlidiosyncratic risk). This will mean the use
of a risk adjusted discount rate added to a rigk-fitiscount rate to account for “risky” cash
flows, while uses a risk-free rate for “nonriskydsh flows. It is a discount rate that reflects
the government’s time value of money plus a sysiemak premium for the inherent risks

involved in the project. They categorize risk imbs, as very low, low and medium (e.g: a
project that falls into the very low risk band whlave a risk premium of 1.8%, to be add to

the 3% risk-free rate in real terms). The reward Wbearing risk depends only on the
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systematic risk of an investment, because oth&s tan be diversified. Other option is to
value risk in the cash flows so that a risk-fregcdunt rate is applied to cash flows forecasts
that have been adjusted to risk. Although the tnacg@sses are in theory alike, in practice

they might lead to different results.

The classic paper on variability risk in the pubdiector is Arrow & Lind (1970), which
concluded that the cost is generally negligibleaose it is spread so widely and hence thinly
across the population. Currie (2000), using theurments discussed below, criticizes the
application of the Arrow & Lind conclusion to theulgic sector. Grout (1997) sees it as
equally applicable to private sector costs, but algues that public sector benefits should be
discounted at the same risky rate as in the prisattor. The three most common criticisms
of Arrow & Lind relate to correlation with incomask spreading, and implications for public

ownership.

Grout (2003), uses a financial test for public-ptes partnerships, in each case the project
delivers a flow of benefits;t(g) andvt(p), and costsCi(g) andCt(p), wherep, g andt denote
public-private partnerships, public sector and tiespectively. A cost benefit test would opt

for public provision if:

M= o v ot . M= . ot . = - oot . = rov et .
Jp velgle™ ™ dt— |, c.lgle™ =% dt = |, v \ple7 v dt— |, e \ple™ =¥ dt (|)

In contrast, a pure finance base test comparesasteto the government of public provision
with the cost to the public sector of conducting gioject as public-private partnerships. The
financial cost to the government of public provisis the cost stream that the public sector

has to fund:

Pes

J -':: (gle ™ dt

L8}

(In

Wherer is the discount rate used by the government irptire finance test. Within public-
private partnerships, the government has to fuedptiesent value of the service specified in
the contract. That is, service quantity, 3 measured and the private sector is funded
according to the agreed prigg, per unit. The financial cost to the governmenthef public-

private partnerships is:

s p.q, et de (llN)
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Using this pure finance test, public provision lisfprred if:

s egledt < [ p,q. e dt (IV)

Risks have also implication for the discount r&8eoadbent & Laughlin (2003) noted the
argument of Grout (1997), later developed furtherGrout (2003), to the effect that the
Value for Money test is biased against the pulditar. His argument runs as follows. When
public sector provision is being valued a discowaté is applied to a cost cash flow. This
cash flow represents the cost of building the figcif it is done in the public sector. In
contrast, for valuing the private sector provisemiscount rate is applied to a stream that
constitutes an outlay for the public sector bua issvenue item to the private entity and is
being valued from the revenue side. With publiegie partnerships, this revenue stream is
not the equivalent cost of building the facility.id the cash flow associated with the flow of
benefits valued at the price in the contract. Ther@o reason to suppose that the risk
characteristics are equivalent for these two cémshst Indeed, Grout argues that there is
every reason to suppose that they are not, bedaugeneral costs are less risky than
revenues (particularly when the revenues dependemsmices of a suitable quality being
provided). Therefore, he contends that a higharodist rate should be used for the public-
private partnerships than for the public sectorivaant. If not, that will suggest that the

private sector is less efficient than public.

Using the Gorman polar form and a linear paymehedale, Grout explicitly calculates the
risk characteristics of these cash flows as medshyetheir beta (the weighted covariance
between the cash flow and aggregate income).dasy to show that thg for the revenue

cash flow is:

R

== pLbE V)

And thep for the cost stream is:

Be= S = 2= 03 b(p) (V)

var (m) om

Where
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m = Ei’mi

Thus the ratio of the betas is equal to the rdtiarice to marginal cost:

r_ price (V”)

g
Be marginal cost

In general, the public sector cost in the compariwould not be discounted at the same rate
as the private sector. Failure to do so will sugtfest private provision is less efficient than
public since the PV of private will be overestinthtelative to public. That is, the relevant
beta for the public sector component of a purenieatest should be that given by VI and the
relevant beta for the public-private partnershipsudd be that given by V.

Conclusions

According to Kintoye et al. (2002), as quoted inll§a007), the lack of transparency in
public-private partnerships risk evaluation comgéis an area of serious concern and it is
claimed that the public sector comparator inevitdioicuses on factors that can be easily

quantified and expressed in monetary terms.

Heald expresses concern to the extent that valumémey assessments may be carried out

by consulting firms who ‘are not neutral refereasinterested players’ (2003: 361).

As Moralos argues, a public sector comparator /@othetical scenario; it relies on the
estimations made by the agencies and the experiehdbe staff, which may lead to
significant errors, due to the complex financialdals used and the less experience from the
public sector to handle it. The authors refer algtumade by Corner (2006 The United
Kingdom Private Finance Initiative: The challenge atlocating risk. OECD Journal on
Budgeting, 5(3), 37-55.), where he studied theaigbe public sector comparator of PFIs in
the United Kingdom using the House of Commons Catemiof Public Account’s findings
and discovered some of the major weaknesses imppkcations of the Value for Money
analysis. The fact that a NPV of a public-privasetperships turned to be more costly than a

public sector comparator, doesn’t mean that thditimaal procurement should be chosen,

24



DOES PUBLIC PRIVATE PARTNERSHIPS CREATE VALUE FORONEY TO THE PUBLIC SECTOR?

because the calculations may be biased. The audedirse that: “The main purpose of the
public sector comparator and public-private paghgrs comparison is to aid agencies in
determining whether to pursue the project as pyiiate partnerships or not pursue the

project at all”.

Although the Value for Money assessment can be tsedetermine whether to pursue
public-private partnerships, public agencies mesatare of the complexities of the overall
public-private partnerships process and the linoitet of the Value for Money methodology.
It is important for agencies to realize that Vafae Money cannot be the only factor in the
decision to pursue a project as a public-privateneaships; they must evaluate their own
capacity to manage such large, complex, and lomg-fgojects aside from what the final

value might say.

Criticisms over public-private partnerships arghattthere is no substantive risk transfer
under public-private partnerships. Grimsey & Le@907) claimed that this is not correct.
Under a public-private partnerships approach thmraotor is forced to think longer term and
also cannot just ‘walk away' having completed thiestruction. The contractor has ongoing,
long-term responsibility for the facility's perfoamce, which is reflected in performance-
based monthly payments. Even if the contractorriable to fulfill its obligations, and
terminates the partnership, it cannot take thdifia@way and, in most cases, the assets revert

to the public sector.

The main reason for using public-private partngrshs that they have showed to be a way
for resolving the large costs overruns and delaygraditional public procurement, the
“optimism bias”. Grimsey (2005) refers two studias2002( Flyvbjerg, Holm & Buhl and
MacDonald) that confirmed the results of earliese@ch by Pickrell (1990) and Fouracre,
Allport, and Thomson (1990). In the first studyyWjerg, Holm & Buhl examined 258 large
transport infrastructure projects covering 20 caest the overwhelming majority of which
were developed using conventional approaches técppiocurement. Costs were found to
be underestimated in 90 percent of the projectsast cases by substantial amounts. In the
other major study, the UK Treasury commissioned Mawald to review 50 large public
procurement projects in the UK over the last 20rgeal of which were undertaken under
public-private partnerships/PFl. On average, thélipwprivate partnerships/PFl projects

came in under-time (compared to 17 percent ovee-tifor the others), and capital
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expenditure resulted in a 1 percent cost overrurawgrage (relative to an average cost

overrun of 47 percent for traditional procuremenajcts).

Studies for some particular sectors in the UK repooadly consistent results. Parker and
Hartley (2003) record claims that public-privatertparships contracts for UK defense
services have resulted in cost savings betweerd 3l@rpercent compared with conventional
public procurement, although the authors are comcklas to whether these apparent cost
savings will be realized over the projects’ whofdi@ due to the inherent uncertainties of

long-term contracting.

The theory of public-private partnerships suggested incentives that produce efficiencies
can be introduced into infrastructure procuremenvésting control rights with the private
sector, bundling into one contract the design, ttan8on, operation and maintenance of the

facility, and by transferring the risk of cost aimde overruns to the private partner
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4. VALUATING VALUE FOR MONEY IN THE PUBLIC SECTOR: THE
THEORETICAL MODEL PROPOSED

When defining a methodology for evaluating ValueMoney in public-private partnerships,

a first question must be answered: what is the dgstoach?

A simple answer does not exist, and countries, ashave seen, use several different
approaches. Nevertheless we believe that the bestecis a public sector comparator prior

to the bid. Mainly for three reasons:

First, it is the best way to know with detail wheduld be the cost of the project if developed
by the public sector. Only with that informationi#t possible to assure a well-informed
decision from the public managers. The public gectoice can not be simply the lower bid.
It has to be the lower bid, with the same outploi$,below the public sector comparator cost.
Otherwise, if the lower bid is still above the paokdector comparator, choosing to develop
the project by a public-private partnerships schevilebe a bad decision. In fact, the core
concept of doing a public-private partnership &t thrivate sector can achieve greater level of
service with lower costs than the public sectort 8wt is a condition that is necessary to
prove and the public sector comparator is the &léstnative for that. However, that does not
mean that after the public sector comparator, thereo need for a negotiation. On the
contrary, a negotiation with the participation e¥/eral private bidders is crucial, because that
competition among the bidders will enable the pgub&ctor to negotiate the best value at the

lower cost.

Second because we don't believe that the publidragiration of most of the countries will
have the necessary resources and skills for maesl @ad complex analyses, as is required
by a complete cost-benefit analysis of all theratéves. However, developing a public
sector comparator methodology will certainly impga@ccountability and public management

competences.

Third is that doing a public sector comparatorrafite bid, although it might show if Value

for Money was achieved, if the result is negativeyill have to lead to a renegotiation of the
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public-private partnerships, process that tendégomore complex and difficult than the
public-private partnerships process itself. Thiseslonot mean that the public sector

comparator shouldn’t be revised, but only withva jears of operation.

In order to use the public sector comparator mailogy that we suggest, three pre-
conditions are needed. First, the government’ssitatito use a public-private partnerships
scheme is not already determined by the need @ihguhe investment off the balance sheet.
This is particularly important in countries withratg fiscal rules, like European Union
members, and especially in countries with largegeudieficit and higher public debt. As
bigger the fiscal constraint is, the more importdhis precondition becomes. If the
government’s decision to accept the project is ddpeg only in putting off the annual
budget deficit, then Value for Money will have natter in the process. The fact that the
project is done by a private consortium does ngé giny guarantee that it will be more
efficient than if run by public sector. The secqmé-condition is that the project must be
affordable. That is, affordability being one of theblic-private partnerships benchmarks, it
is necessary that the cost of the project is iredudithin the constraints of the budget in a
long-term fiscal sustainability. It is necessargttthe public authorities demonstrate that the
service fees are affordable in the budget conssairhis means not to manipulate the service
fees, in order to have low levels of payments enfttst years of contract and high level in the
long term, which will make the public-private patships only affordable in the first years.
It is also important to understand that if the clkois between a public-private partnerships
and no project, there will be a strong pressuraufing data and assumptions that misguided
the real cost of the two options, in order to I¢ach decision to choose the public-private
partnerships. The last pre-condition is that thestment is needed and that there is no better
alternative to the tax-payers money (the oppornunist test). This last pre-condition is
almost every time subject to discussion and cortiu Nevertheless, and considering that
this is not the subject of this work, we must sdmat on the contrary of the private sector
investments valuation, the simple fact of the imwesht does not achieve the minimum
hurdle rate required do not exclude the projecit$sif. Being a public sector project, other

issues matter, besides maximizing value, like deferocial assistance, etc.

We regard public sector comparator as the estimaifothe full cost of a project totally
funded and operated by the public sector. We addie\e that the public sector comparator
should be detailed, and should incorporate soméhef“project finance best practices”,

especially regarding costs, revenues, risk assessfirance and discount rates.
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Then, how should a public sector comparator bedBuilhe first step is to collect as much
useful and valid information as possible. This dobk the first obstacle for the public
managers. Information will be vital in order toiesite project revenues and expenses. If the
operation is already running, and what the govemnie considering is only a change of
management (from public to private), as an exaroplan hospital already in function, the
exercise is quite more simple, especially if thare already good levels of accountability.
Measuring costs and revenues in this exerciseacahit should be simple, if the public entity
has already sound financial statements. The exeiithen to estimate what are the realistic
savings and efficiency improvements still possibjethe public managers? Having found

that value, the public sector comparator, in anterahs, will be:

PSC =Retained risks + [public entity costs * (1-€public entity revenues * (1+R)] + estimate cobtisks
transfer.(VIII)

With C: efficiency gains as a percentage of publitity costs; R — Efficiency gains as a percentaigpublic

entity Revenues.

Note: Usually Revenues < Costs

Therefore, the decision for public-private parthgs in an already operating project is

when:

[Retained risks + Annual payment for public-privgt@rtnerships — Corporate Tax] < PX)

< Annual payment for public-private partnerships erfrate Tax < [public entity costs * (1-C) — publi

entity revenues * (1+R)] + estimate cost of ristantsfer (X)

Note that efficiency gains play the major role hirstparticular case. Therefore, it is vital not
to have optimist assumptions on that gains, otlssrwtihe public sector comparator will be
unrealistic, and will drive private bidders awaysihy benchmarks from the private sector,

and having independent consultants evaluating thggethetical gains should be considered.

When regarding a new project, estimating futureenexes and expenses is a more difficult
task, but yet, a fundamental one. If the new ptojedn a sector where there is already
experience, it is easier. Experience from similanjgrts helps to estimate future data. Yet,
managers should not rely completely on that hisabrbackground. Estimations of future

changes and tendencies are still fundamental.
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However, if the new project is in a sector wherer¢his no past experience, or that
experience is limited, a set of tools should beduse managers in order to help making the

best possible assumptions. Market testing and scemaalysis are two of the best options.

Setting up the future out-flows of the projecthe tessential part of this analysis. As it is a

public project, the annual out-flow is:
OF = Base costing of the projegXl)
Note that there is a large difference to the cémh-fo the firm, used in corporate finance:
FCFF = EBIT (1-t) + Depreciations/Amortizations -h@&nge in NWC — CapegXll)

But, in public sector, there is no EBIT, once thare no taxes, and there is no interest rate in
the project (the public debt is in government, alticated to any specific project or agency),
therefore, amortizations and depreciations do awela fiscal impact, and for that there is no

reason to consider it.

Three important issues are related to the basengastt the projects (BCP): First, if there are
revenues, the base cost will beogts —revenues) assuming that, usually in this type of
projects, revenues are not enough to cover expeibessecond issue, is that besides the
direct costs of the project (e.g.: the cost ofding a road, and the maintenance costs during
the life-time of the project), it is also necessaoyinclude the indirect costs, such as
administrative, hidden costs, costs with eminennhaio, opportunity costs and third part
revenues shares if applied. The third and lastissuelated to inflation: A nominal out-flow

should be used in the analyses.
Therefore, the annual base costing of the progect i
BCP = [(direct Costs + indirect costs) - Revenugslil)

Having calculated the long-term base costing ofptugect, it is necessary to find the public
sector comparator. However, the risk costs anddkeaevenues are not yet included in the

calculations.

PSC = Capex + Retained risks + BCP + public-privai@tnerships transfer risks estimation costs +
Corporate tax from public-private partnershifsIV)

There is no “one rule fits all” for transfer risks,t literature and experience tell us that for

the transfer of risk to be most effective, riskssinbie transferred to the party best able to
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manage them. Risk can be defined as the probathibtiythe actual outcome (e.g: sales, costs,
profits, etc) will deviate from the expected onedahould be distinguished by endogenous

and exogenous risks

The transfer risks estimation costs is probably ri@st important step in these analyses,
mainly because this is where the private sectacieffcy is more likely to be assured. A
public sector comparator that is not risk adjustétinot give a clear and realistic image of
the total cost of the project, once the NPV of phgments of a public-private partnerships is
likely to be higher than the NPV of the projecttso®ecause of the higher cost of finance. In
order to estimate the risk transfer to the privegetor, it is necessary to identify all the
relevant risks to be transferred, assigning a ftmseach one, if they were retained by the
public sector and then measure the probabilithefévent occur and the cost impact of that.
Then, it is also necessary to determine the prebtaling for that event occur and calculate
the NPV of those risks, and adding that NPV to ghblic sector comparator. However, it

should be used a variety of outcomes instead ofghesrisk transfer NPV.

If sufficient data is available, the probability tie deviation of those outcomes can be
estimated statistically. Some statistics tests mustused, regarding simulations, and
considering the risks allocation as a probabilistribution. However, if that is not possible,
by insufficient data, then subjective, but realigtpbabilities might be used, recurring to
benchmarking with other sector projects (for indtehe Australian Government uses a 8%
of the project value for estimate transferablesisiUnlikely private sector, the public sector
is not profit driven, and therefore, the risk ovidgions in costs or revenues is much higher.
Delivering a service or good under public-privasetperships must be used to reduce those
risks. It is then necessary to find the optimabedtion of risk between the two parts, private
and public. But it is also important to ensure thathighly subjective judgments about the
value of risks transferred are made, in order tkenaublic private partnerships less cost than
the public sector comparator. It is necessaryttatrisk calculation is not made to overrun

costs in the public sector, in order to chooseptineate solution.

It is important to realize that public private peatships are one of the best ways to transfer
risks from the public to the private sector. Pulplitvate partnerships became a risk-sharing
agreement with the private bidder. Therefore, thle allocation process is vital for success.

Projects must have an optimal risk-allocation, dndsufficient risks where allocated to the

! OECD, Public Private Partnerships: In Pursuit of Risk 8hg and Value for Moneypg 74.
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private sector, it will be very difficult for a plib private partnership to generate Value for
Money. This is because risk transfer became mucte ratiective if there is a “whole of

cycle” contract with a single private entity, whiallows the public entity to know exactly the
cost of providing that service on the long-termyihg a predictable budget. The “whole of
cycle” means that the risk associated with chardiggg the long-term contract and the

complexity in this type of large-scale project®ésng considered.

For last, it is also important to realize if theks transferred to the private sector were really
and definitely transfer, and that they will not eelvagain to the public sector. If there is a
probability that during the life of the contracethisk could revert to the public sector that has
to be evaluated and considered in the calculatadnthe risk transfer estimated costs. A

fundamental analyze is the renegotiation and thenftial rebalancing agreement

An important issue which literature and practicadte to forget in the calculation of the
public sector comparator is the corporate taxeseQnere are corporate taxes in most of the
countries, and usually public-private partnersttipssortiums do not have a tax-free benefit,
the tax revenues from that private initiative haeebe accounted in the public sector
comparator. It is simple to understand why: If thexision is to realize the project by the
public sector, those revenues will not exist, aretdfore, there is an opportunity cost in the

decision that must be taken into account.
T =EBT * marginal corporate tax — Tax BenefitxV)

The cost of the public-private partnerships, whecthe NPV of the payments agreed with the

private bidder, plus the cost of the risk retained.

public-private partnerships cost = Retained Risk€ast of Service Payments — Corporate D&xXI)
public-private partnerships cost < PSC castVIl)

Cost of Service Payments — Corporate Tax < - Caf@R@P+ public-private partnerships transfer risks
estimation costs+ Corporate tax from public-privgi@rtnerships(XVIII)

As the retained risks are equal in both sides efefjuations, and are discounted at the same
discount rate, we can eliminate both in the equatitowever, in practical analyze, that costs

should be measured, in order to find the real ihpathose risks.
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Another way of analyzing the public sector comparass public-private partnerships is to

use incremental out-flows.

Exhibit 1 —Incremental Out-Flows public-private pagrships vs PSC
Incremental OF = public-private partnerships - PSC

GAINS LOSSES
(in NPV) (in NPV)
Capex Payments to the private bidder
+ Reinvestments or major reparations Corporate Tax

+ BCP = [(direct Costs + indirect cost-

Revenues]

+ Corporate Taxes

+ Transferred Risks

If NPV > 0 — Chose public-private partnerships.
If NPV <0 — Chose PSC

At this point, one aspect must be stressed: Aptiidic sector tends to be less efficient than
the private sector, it is necessary to ensure tthiatanalysis is realistic, and therefore, a
sensitive analysis of the numbers is fundamentabk hecessary to analyze the impact of
deviation in each one of the public sector comparemponents, specially the initial capital
expenditure (although the risk of cost deviation b& mitigated by a construction contract

with a private company), and specially the operati@osts in the long term.

What discount rate should be used? As we have seediterature is everything less than

unanimous about this question.

We do not think that public sector should use esigkly the private sector rate, mainly
because two reasons: First, that will undermineptineate sector need for efficiency. Second,
the exogenous risks from the public sector persgeare always lower than the private
sector. But, we also do not agree with the simpkeaf the public debt interest rate. Although
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there is an argument for the use of a generic digcmate, that is that the public sector is
spreading risks over so many projects, that it khba used the average risk rather than the
project risk. We do not agree with this propositiorainly because that would mean to treat
the same way high-risk and low-risk projects. Besjdhere is a substantial difference in the
cash-flows that are being discounted. In the pud#ictor comparator, costs consist mainly in
a high level of initial capital expenditure and Idevel of long-term operational costs,
whereas the costs of public-private partnershipsisd in a long-term payment to the private
bidder.

We think that there should be three discount rapgsied to the public sector comparator and

two discount rates for the public-private partngrsh

For the public sector comparator, a riskless distaate should be used to discount the
capital expenditure and the retained risks. The shbuld be the interest rate of Bonds for the
maturity of the project (should be the Rf). Theseai simple reason for that: The capital
expenditure is in the first years of operating, etthineans that the impact of the discount rate
is small. But besides that, a fixed price contizart be made to the private sector for the
construction of the infra-structured, reducing trek of cost deviation to a very low level.

Also retained risks in public-private partnershipad to be risks that the public sector is

more likely to manage, and if they occur, the @ast be financed by public debt.

A default risk interest rate should be used forcaisiting the cost of service and

maintenance, and also for the transferred risks. fBason for that is that two future cash-
flows are subject to the same risk, whether theynaanaged by public or private sector. The
risks transferred in a public-private partnershige risks that the private sector is more
likely to manage, and so they should be discoumatethat risk rate. The CAPM model

should be used for calculating that risk.

CAPM: E(R) = R + £ [E(Rm) = R] (XIX)

As for the E(Rm) and thg, if the public-private partnerships is in a seattvere privates are
already present, like roads or health, the benckwih the market is possible and it is the
best solution. If the public-private partnerships & a sector where there is no private

initiative, there should be an attempt for meastire risk associated with the project.

As for the public-private partnerships, the futpeyments to the private consortium should

be treated as public debt, because that is whatrdaly are (future payment obligations due
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to today’s decisions). As that, the public debenest rate for the maturity of the project
should be used to discount those future paymeritisodgh each public-private partnerships
should be discounted with this rate, the intensise of public-private partnerships, and the
budget consequences in the long term, may affectating of the Public sector, leading to a
higher interest rate, and therefore, affecting thwire evaluation of the public-private
partnerships.

Exhibit 2— Discount Rates

DISCOUNT RATES public-private partnerships PSC
Rf: risk-free rate Payments Capital expenditures
Retained risks Retained risks
Ru = Rf +4u [Rm — Rf] N/A Operational Costs
Transferred Risks
Re = Rf +fl [Rm — Rf] Corporate Tax Corporate Tax
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5. THE PORTUGUESE EXPERIENCE

For the practical analyses, we will use the Pormésgu experience on public-private
partnerships. Portugal set up the first publicgtevpartnerships in 1993 (Vasco da Gama
Bridge in Lisbon), and since then, it had promatddoublic-private partnerships until 2008.
Mainly, the public-private partnerships projects end in transports, basically roads.
Recently, the Portuguese government has announbed launch of public-private

partnerships in health, roads and also for the ldskon international airport and the TGV.

For 15 years, the 14 public-private partnershipgrected represented a 10 Billion € private
investment, and around 20 Billion € of public payitsefor the next 30 years, according to a
Court of Audit Report. Portugal is the largest doyrwhen considering the value of the

public-private partnerships per capita, even altbgdJK.

Figure 1 — Investment values in public-private parship’s

Source: PwC data; includes deals in procurement. Figures reprasent investment valua, not annual paymennt.

Parpublica, a task-force under the Ministry of lRice, was created to advise and evaluate
public-private partnerships, with the mission ofomoting the use of public-private
partnerships in the development of public servidesconditions of better quality and
efficiency. Parpublica is also the entity respolesiior technical support of the Ministry of

Finance in the public-private partnerships proceslur
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Until 2006, Portugal never has done a public sectonparator when setting up public-
private partnerships. The first public-private parships with a public sector comparator
prior to the bid were the new hospital in Braga #me new hospital in Cascais. Until there,
the Portuguese decisions on public-private parmgsswhere based on the best bid. Since
2003, a discount rate of 6, 08 % was decided, whauating public-private partnerships.
However, even that discount rate was only apphetthé 2006 public-private partnerships for

the new Braga and the new Cascais hospital.

The example that we will use, is the most contrerarpublic-private partnerships in
Portugal, the SCUT highway project. This was divided in seven proceduduring 1999
and 2001. Since it was setup, there has beenrgstiiscussion and controversy whether this
was the best option, and if these public-privaténgaships have, in fact, delivered Value for

Money to the public sector.

The SCUT public-private partnerships were desidgioea total of construction of 930 km of

highways, with a shadow toll payment, where théestaidget, rather than the users, pays to
the private consortium. The State has arranged thiéh private bibbers an annual year
payment for the utilization of the roads, usingrdfiere the taxpayer's money instead of

charging directly to the users. These paymentsevbieuctured in three bands:
Band A: a payment of x per vehicle per km for tingt{a*1,000) vpd/kri

Band B: a payment of y per vehicle per km for te&tr(b*1,000) vpd/km.

Band C: All higher levels of vpd/vkm — no payment.

The main argument for that arrangement was thatt mbshe highways where in poor
regions, and that the construction of this faefitiwould help to develop those regions.
However, only 55% of the total km was in regionshathese characteristics, what suggest
that somehow this public benefit was unfair. Cisiic over the SCUT agreement have also
relay on affordability, mainly because the statgnpants were delayed to start on 2006, and
there was no accommodation on the fiscal sustdityabf the budget, considering that since
2001 that Portugal has been facing fiscal condtraigarding deficit. In fact, to pay for the
annual SCUT fee from 2006 to 2020, is necessargllcate every year, 20% of VAT

revenues, or 27% of income tax, or the total anbudbet of the ministry of transports.

2 SCUT: Sem Custos para o Utilizador (Without Costthe User)
3 Vpd: Veiculos por dia (vehicles per day)

37



DOES PUBLIC PRIVATE PARTNERSHIPS CREATE VALUE FORONEY TO THE PUBLIC SECTOR?

When setting up the SCUT public-private partnershipere was no public sector comparator
from the government. That was, in our opinion, oh¢he major reasons for the discussion
on whether this decision created Value for Moneyat: The decision to use public-private
partnerships was not based on any financial arglgsid there was no idea of what would be
the cost of doing it by the public sector. This vedso a conclusion of the 2003 audit on
public-private partnerships, from the Court of Asddf Portugal. In fact, there was no study

on the economy, efficiency and effectiveness a$eheublic-private partnerships.

A risk analysis was also misguided in this negmiratThe audit referred that for instance, in
the SCUT Beira Litoral, the bidder that won hasisfarred less risks than other proposal. As
an example, that the bidder didn’t take the ridktuonel construction, making the public

sector pay an extra cost of 1 km of tunnels, makiregproposal more expensive than the

initially negotiated.

In the public-private partnerships SCUT, the puldextor has accepted some risks that
should have been under the private sector (likeigheof widen the roads due to more traffic,
or the costs of eminent domain), and other wheteupeto the private sector, when they
should have remained in the public side (e.g: therenmental studies and projects). Other
aspects related with risk assessment, is thatithe retained by the public sector where not

calculated.

The fact is that Portugal has set up a large nurabeublic-private partnerships in a short
period of time, without assuring that the publictee was capable of managing that. The new
experience, add to the fact that the Portuguesenétrations was not prepared for such a
level of complexity and technique, was one of thetdrs that lead to some bad decisions in
this area. Additional to that, was also the faeitt tthere was no legal framework until 2003,
and until that date, the participation of the Miniof Finance was very reduced, if not say it,
almost none. Instead of launching a high numbepulflic-private partnerships, a pilot
experience should have been made. This is pantigutae in the Health sector, where from
2002 to 2009 10 public-private partnerships whawnthed, without any experience, and in a
very complex model, with no parallel in any otheuntry.

In the health sector, some reasons where appoiatetie failure of the public-private
partnerships concessions: the complexity of the ehodhich make the analyses very
technical, and therefore, more likely for errorfie tabsence of similar international

experiences, the lack of experience and qualifiesndn resources in public-private
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partnerships in the health ministry, the red tapsts; the high number of public-private
partnerships and the investment associated, thedao comply with the deadlines for the

several procedures and the inflexibility of thed®sd procedures.
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6. DATA

In the SCUT project, the payments agreed by the,sta2000, where according to Exhibit 3.
They were programmed to start in 2006, and finighed031.

The Portuguese Republic interest rate debt in 2@0%& 10 year maturity, was 4.5%.
Therefore, the NPV of the payments is around 7iB8m€ (in 2002):

In 2003, the Portuguese government decides to 8% aliscount rate for public-private
partnerships project. Using that rate, the NPVhef payments is around 6.65 billion € (in
2002):

Assuming that this 930 km could have been built avaintained by the public sector, what
would have been the cost?

Although the cost of a highway depends on the ipatibn, due to the field constraint, most
of these roads were built in the north and centdPartugal, with a more difficult terrain.
Data provided by BRISA (the larger operator on kigis in Portugal, which nowadays has
more than 1,500 km of concessions, and in 2001 maisly public-owned and had around
1,000 km) in 2001 (Exhibit 8).

The total cost for the private sector was aroudl®n €, as according to Exhibit 10.

To this value we must add the cost of larger rejars of the highways. We estimate a need
for such reparations every 10 years, with a co408b of the construction cost per km, as so,
290 million € 10 years after the operation staried2013), and that value adjusted to the
inflation another 10 years after (in 2023, with tladue of 350 million €). The discount factor

for the capital expenditure will be the same usedliscount the future payments to the

public-private partnerships: 4.5% or 6%

There is no widely accepted process for determiringg costs associated with performing
highway maintenance if done by the transportatgemnay itself.

The annual cost of maintenance and operating higbviar Brisa represents around 30% of
sales, and that was in 2001 around 150 million 4500 million € - Exhibit 9). That

represents a cost of maintenance and operatin@@DQ0 € by km. During the next years,
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from 2003 to 2009 the annual cost of operating mathtenance by km was around 150,000
€. Having the SCUT 930 km, that would mean an dpegyacost of 140 million a year.
However Brisa has some operational costs that SG&EE not have, mainly regarding the
charging of tolls. A large part of the Brisa op@raal costs are regarding tools charge and
those costs do not exist in SCUT. Although datana$ available, we will use the data
provided by the Portuguese Public Road Institutstréilas de Portugal) to the new
“AETransmontana” a SCUT launched in 2007, was of 65,000 € perrkmaintenance and
operational costs.

So, the annual cost of maintenance and operatitigegofCUT would be of 50, 6 million € in

the first year. We use 3% estimation for the anguaivth of these costs.

For calculating the corporate tax, we have estich#éte financial statements of the private
operators (Exhibit 11). We used the agreed paym#msoperational costs and a debt with a
maturity over 20 years and an average cost ofafefit 75% (Exhibit 12).

The major risks to be transferred to private seatopublic-private partnerships can be
enumerated as the following ones: construction syisdemand risks, operation and

maintenance risks.

For the construction risks, the fact that the gevaidders where all construction firms, had
significantly reduce that risk. This is a risk, aBy aligned with environmental projects,
archaeology discoveries or costs with eminent domafe do not think that this level of risk

was higher.

In the Scuts, the actual demand risk transfer ¢optfivate sector has been limited: Band A
has been setup for traffic level that was ensuned the lenders are taking little real traffic
risk. Once there is only a limit in revenues fdrigh level of traffic, the level of demand risk
is reduce. The fact is that this model of paymersiuees the future cash-flows, which made
the project much less riskier. This fact was disetb by the financial institutions, once the

average Debt is 90% of the capital expenditure.

Once there is no data available for this part efphblic sector comparator (mainly because

studies are not available, once they were considevefidential), we will use an estimation

4 Source: Banco Efisa — Analise da viabilidade ectiné
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of 10% of the total value of the project for thanstuction risks, and 10% of the operational

costs for the maintenance risk.

For the risk transfer to the private sector, litera tends to consider the risk level on
transport as low or medium low. As an example, Aalist (Victoria Partnerships), use a low
level band for roads with no tolls, givingsas 0,5 , with a market risk premium of 6%, a real

risk free rate of 3%, for a discount rate of 6,5%.

The discount factor for the tax income is calcuddtg using the CAPM:
CAPM: E(R) = R + i [E(Rm) — R]

Where Rf= 4.5%pi =3.875;E (Rn)) =5.5% + 4.5 = 10%

HavingL = pu [1 + D/E (1-t)] = 0.5 * [1 + 9* (1-0.25)] =3.875

Where E (Ri) = 4.5% + 3.875 * ( 10% - 4.5%) = 2%8

The discount factor for the operational costs dmel tisks transferred to public-private
partnerships is:

RU = RF +pu*(Rm-RF) = 4.5% + 0,5 * 5.5% = 4.5% + 2.25% = 6.75%
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7. RESULTS

Exhibit 3 — Annual payments to the public-privaéetperships SCUT, with a 4, 5% discount
rate (in thousands of €)

YEAR ANNUAL PAYMENT - m€ Discount factor NPV Payments Taxes Discount factor NPV Taxes NPV PPP
2003 22,032 1.045 21,083 0 1.258 0 21,083
2004 51,471 1.092 47,134 0 1.583 0 47,134
2005 253,729 1.141 222,342 0 1.991 0 222,342
2006 329,272 1.193 276,115 0 2.505 0 276,115
2007 588,523 1.246 472,261 0 3.151 0 472,261
2008 658,658 1.302 505,781 12,964 3.964 3,271 502,510
2009 668,124 1.361 490,957 90,519 4.986 18,154 472,802
2010 678,644 1.422 477,212 94,872 6.273 15,125 462,087
2011 704,005 1.486 473,728 102,922 7.891 13,043 460,685
2012 695,867 1.553 448,088 102,581 9.927 10,334 437,754
2013 650,085 1.623 400,582 92,815 12.488 7,432 393,149
2014 667,784 1.696 393,768 98,903 15.710 6,296 387,472
2015 682,721 1.772 385,240 104,284 19.763 5,277 379,963
2016 662,584 1.852 357,777 100,880 24.862 4,058 353,720
2017 686,006 1.935 354,473 108,348 31.276 3,464 351,009
2018 645,482 2.022 319,171 99,813 39.345 2,537 316,634
2019 666,629 2.113 315,433 106,676 49.496 2,155 313,278
2020 661,835 2.208 299,679 107,036 62.266 1,719 297,960
2021 610,931 2.308 264,717 95,849 78.331 1,224 263,494
2022 618,968 2.412 256,651 99,377 98.540 1,008 255,642
2023 609,800 2.520 241,961 98,583 123.963 795 241,166
2024 575,704 2.634 218,595 91,536 155.946 587 218,008
2025 530,530 2.752 192,768 81,698 196.180 416 192,352
2026 424,213 2.876 147,500 54,346 246.794 220 147,280
2027 393,297 3.005 130,862 45,822 310.467 148 130,714
2028 393,755 3.141 125,373 45,118 390.568 116 125,257
2029 370,162 3.282 112,785 38,376 491.335 78 112,707
2030 281,947 3.430 82,207 15,454 618.099 25 82,182
2031 171,118 3.584 47,744 0 777.568 0 47,744
TOTAL 14,953,876 8,081,988 97,482 7,984,506
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Exhibit 4 — Annual payments to the public-privaéetperships SCUT, with a 6% discount
rate (in thousands of €)

YEAR ANNUAL PAYMENT - m€ Discount factor NPV Payments Taxes Discount factor NPV Taxes NPV PPP
2003 22,032 1.060 20,785 0 1.258 0 20,785
2004 51,471 1.124 45,809 0 1.583 0 45,809
2005 253,729 1.191 213,036 0 1.991 0 213,036
2006 329,272 1.262 260,814 0 2.505 0 260,814
2007 588,523 1.338 439,779 0 3.151 0 439,779
2008 658,658 1.419 464,328 12,964 3.964 3,271 461,057
2009 668,124 1.504 444,341 90,519 4.986 18,154 426,187
2010 678,644 1.594 425,790 94,872 6.273 15,125 410,665
2011 704,005 1.689 416,699 102,922 7.891 13,043 403,656
2012 695,867 1.791 388,568 102,581 9.927 10,334 378,235
2013 650,085 1.898 342,457 92,815 12.488 7,432 335,024
2014 667,784 2.012 331,868 98,903 15.710 6,296 325,573
2015 682,721 2.133 320,086 104,284 19.763 5,277 314,809
2016 662,584 2.261 293,062 100,880 24.862 4,058 289,004
2017 686,006 2.397 286,246 108,348 31.276 3,464 282,782
2018 645,482 2.540 254,092 99,813 39.345 2,537 251,555
2019 666,629 2.693 247,562 106,676 49.496 2,155 245,407
2020 661,835 2.854 231,870 107,036 62.266 1,719 230,151
2021 610,931 3.026 201,921 95,849 78.331 1,224 200,697
2022 618,968 3.207 192,997 99,377 98.540 1,008 191,989
2023 609,800 3.400 179,376 98,583 123.963 795 178,581
2024 575,704 3.604 159,761 91,536 155.946 587 159,174
2025 530,530 3.820 138,891 81,698 196.180 416 138,475
2026 424,213 4.049 104,772 54,346 246.794 220 104,551
2027 393,297 4.292 91,638 45,822 310.467 148 91,490
2028 393,755 4.549 86,551 45,118 390.568 116 86,436
2029 370,162 4.822 76,760 38,376 491.335 78 76,682
2030 281,947 5.112 55,157 15,454 618.099 25 55,132
2031 171,118 5.418 31,581 0 777.568 0 31,581

TOTAL 14,953,876 6,746,596 97,482 6,649,114
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Exhibit 5 — NPV of the two scenarios of the PSG4R¥ and Rf=6%)(in thousands of €

NPV case 1, Rf= 4,5% NPV case 1, Rf= 6%

VEAR capex P Cotf;;';‘: skS  Taxes TOTAL NPV Capex Op C‘)j;:f’:: skS  raxes TOTAL NPV
1999 574,163 53,786 0 627,048 566,038 53,786 0 619,823
2000 549,438 48,215 0 597,653 533,998 48,215 0 582,213
2001 525,778 89,000 0 614,778 503,772 89,000 0 592,772
2002 503,137 82,915 0 586,052 475,256 82,915 0 558,171
2003 481,471 77,351 0 558,821 448,355 77,351 0 525,706
2004 0 41,122 0 41,122 0 41,122 0 41,122
2005 0 39,677 0 39,677 0 39,677 0 39,677
2006 0 38,283 0 38,283 0 38,283 0 38,283
2007 0 36,938 0 36,938 0 36,938 0 36,938
2008 0 35,641 1,306 36,947 0 35,641 1,306 36,947
2009 0 34,389 7,249 41,637 0 34,389 7,249 41,637
2010 0 33,181 6,039 39,220 0 33,181 6,039 39,220
2011 0 32,015 5,208 37,223 0 32,015 5,208 37,223
2012 0 30,890 4,126 35,017 0 30,890 4,126 35,017
2013 149,849 35,431 2,968 188,247 121,007 35,431 2,968 159,405
2014 0 28,758 2,514 31,272 0 28,758 2,514 31,272
2015 0 27,748 2,107 29,855 0 27,748 2,107 29,855
2016 0 26,773 1,620 28,393 0 26,773 1,620 28,393
2017 0 25,833 1,383 27,216 0 25,833 1,383 27,216
2018 0 24,925 1,013 25,938 0 24,925 1,013 25,938
2019 0 24,050 861 24,910 0 24,050 861 24,910
2020 0 23,205 686 23,891 0 23,205 686 23,891
2021 0 22,390 489 22,878 0 22,390 489 22,878
2022 0 21,603 403 22,006 0 21,603 403 22,006
2023 0 20,844 318 21,162 0 20,844 318 21,162
2024 111,441 22,151 234 133,827 76,934 22,151 234 99,319
2025 0 19,406 166 19,572 0 19,406 166 19,572
2026 0 18,724 88 18,812 0 18,724 88 18,812
2027 0 18,066 59 18,125 0 18,066 59 18,125
2028 0 17,431 46 17,478 0 17,431 46 17,478
2029 0 16,819 31 16,850 0 16,819 31 16,850
2030 0 16,228 10 16,238 0 16,228 10 16,238
2031 0 15,658 0 15,658 0 15,658 0 15,658

2,895,276 1,099,447 38,923 4,033,646 2,725,359 1,099,447 38923 3,863,729
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Exhibit 6 — NPV of the two base scenario of PPP RBE€(in thousands of €)

Rf=4.5% Rf= 6%

PSC PPP PSC PPP
NPV of cost of public-sector _procurement. 3,688,988 3,510,071
(including capital and operational expenditure)
NPV of Service Fees - NPV of tax 7,984,504 6,649,114
NPV of risk adjustments 305,735 305,735
NPV of additional tax 38,923 38,923
Risk-Adjusted NPV cos 4,033,64 7,984,50! 3,863,72! 6,649,11.
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Exhibit 7— NPV sensitivity analyze, with a Rf= % &in thousands of €)

Operational cost Capital Expenditures
Case based A with PPH A =10% A with PPH A =20% A with PPH A=50% A with PP A=100% A with PPH
Base-Case 4,033,646 -3,950,861 4,347,481 -3,63,025 9,283 -3,345,287 5,514,431 -2,470,075 6,973,118 -1,881,3
A =10% 4,113,017 -3,871,489 4,457,980 -3,526}526 4,042,4 -3,212,10p 5,715,677 -2,268,429 7,287,798 -696,709
A =20% 4,192,388 -3,792,1118 4,545,289 -3,439,218 4,839,7 -3,124,798 5,802,985 -2,181,321 7,375,106 -609,400
A = 50% 4,430,502 -3,554,0p4 4,807,214 -3,177}293 5,B31,6 -2,862,868 6,064,910 -1,919,396 7,637,031 -341,475
A =100% 4,827,358 -3,157,148 5,243,756 -2,740,751 518868, -2,426,32) 6,501,452 -1,483,054 8,073,573 89,067
Exhibit 8 — NPV sensitivity analyze, with a Rf= 6%
Operational cost Capital Expenditures
Case based A with PPH A=10% A with PPH A=20% A with PPH A=50% AwithPPR A=100% A with PPH
Base-Case 3,863,729 -2,785,B85 4,140,318 -2,508,796 7,832  -2,221,280 5,250,199 -1,398,914 6,620,809 -28,304
A =10% 3,943,100 -2,706,0[L4 3,943,100 -2,706{014 4,967,2 -2,141,90p 5,329,571 -1,319,343 6,700,180 51,067
A =20% 4,022,471 -2,626,643 4,299,061 -2,350{053 4,986,5 -2,062,53B 5,408,942 -1,240,172 6,779,552 130,438
A = 50% 4,260,585 -2,388,5p9 4,537,174 -2,111{939 4,991,6 -1,824,424 5,647,056 -1,002,058 7,017,665 368,552
A = 100% 4,657,441 -1,991,6[73 4,934,030 -1,715,083 %251, -1,427,56B 6,043,912 -605,302 7,414,522 764,408
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8. CONCLUSION

In this work we intend to provide an overview ofwhgublic-private partnerships are
evaluated in terms of creating Value for Moneyhe public sector. We have realized that
literature is less than unanimous about whetheti@phivate partnerships create Value for
Money or not. We have proposed a financial analyssing the public sector comparator
prior to the bid as the best option to do this tgpealuation. This analysis is based on the
NPV of the public-private partnerships payments emghorate taxes revenues versus the cost
of doing it by public sector procurement, using MV of the cost of investment, operation
and maintenance, risk transfer and corporate tegnees lost. We also have established

some guidelines to assess what discount rate sheulded for each type of future out-flow.

For a credible and independent analysis, therahme® conditions: First, there must be no
pre-decision of doing it by public-private partrf@ps in order to put the investment off-
budget, due to fiscal constraints; second, thee thabe affordability when deciding the
investment, and third, the investment should bebinst allocation for the public resources.
This final condition is essential to understandgsbepe of this work. We are not discussing if
the investment must or must not be done. That imas been already analyzed and decided.
The point in this paper is whether to do it by aditional procurement or public-private

partnerships. That is, which is the one that brimgse Value for Money to the public sector?

We have used the SCUT experience in Portugal fatyais. The results confirm that the
decision of using public-private partnerships ia gdonditions setup in those contracts did not
add Value for Money to the public sector. Havingden& by a traditional procurement would
have resulted in much less costs, even when cairgidthat public sector tends to be less
efficient. We find that doing it with the same co&bur base scenario), would cost less two or
three billion €, when considering 4.5% or 6% asRifieEven with a 50% extra cost of capital
expenditure and operating costs would still hadetteb solution to do it in a public

procurement instead of this public-private parthgrs.
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The level of risk transfer to the privates in tH@&8'S was very low, and that has undermined
the performance of the public-private partnershipée question whether a shadow-toll

system is the most appropriated one.

We concluded that the negotiation of the SCUTS ipyfivate partnerships was not
correctly driven, mainly because no studies wheademrior to the negotiation. Having done
a public sector comparator would should that thddéis offer was unrealistic, and that

taxpayer’'s money could have been saved.

It is important to refer that the result here oitai does not necessarily mean that public-
private partnerships should not be consideredvadi@ option for the public sector. They are
indeed. When considering the level of public defut the needs for investments in replacing
or creating new infra-structures, private sectdicieincy and capability of raising debt is
crucial for these efforts. However, it is importaot understand that this work has been
limited in analyses that have been produced. Onefopen questions is the externalities
impact of building these roads, when considerirad the option might have been not build it
at all. It is necessary to calculate the econommpaict of this investment, using the Social

Time Preference Rate.

What we have clearly claimed is that there sho@db prejudiced belief in public-private
partnerships, and those should be looked withoutl@ological or other type of already held
idea. This is valid for those who believe that $haple fact that being made by private sector

is guarantee of better efficiency, and for those tton’t believe in private sector virtues.

International experience and results on whethefigpbivate partnerships create value for
money are not entirely consensual. Some studies tkét public-private partnerships have
created Value for Money, by reducing costs, deadlior improving services. In some cases,
criticism over those studies has been made, andrthement that a comparison between the
performance of a public-private partnerships aaditional procurement might be biased in
favour of public-private partnerships. But manyjeots all over the world have failed, with

the public-private partnerships returning to pubtienagement.

According to a United Kingdom National Audit Offigeport, public-private partnerships in

that country have been delivered on time and ongéudnore often than traditional
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procurement. Traditional procurement has beenma &ind on budget only 30% of the times,

while public-private partnerships have been on tmeé on budget around 70% of the tifes

We argue that public-private partnerships are algmdution, but only when the public sector
is capable of negotiating with the private bidd&rswing exactly what are the limits of that
negotiations, and what is the point where therenarenore advantages to go to a private

solution.

In fact, public-private partnerships have the ptitério promote greater levels of efficiency
by involving the private sector. However, that wolhly happen if the efficiency earnings
became larger than the higher cost of finance phaate sector has, due to higher interest
rates. This can be achieved by having private sent@st in reducing lifecycle costs, by
using higher standards in construction, more fraquen maintenance and investing in new

technology, or simply by having a better manageraedta simpler process..

® PFI Delivering better value for money from thevte Finance Initiative
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10 APPENDIX

Exhibit 9 — Financial indicators of BRISA in 2001

N° of km of highways

789.5

Assets valuation - highways

Total Operational Revenues

Total Operational Costs

Depreciations and amortizations

2865784 212

476 998 882

63 930 654

91 875 292

In € - Source: Brisa 2001 Financial Statements

Exhibit 10 — Financial indicators of BRISA 2003-2Z00

YEAR

SALES - Million €

EBITDA - Million €

EBITDA - %

Operational Costs - m€

ROE

N° km

Operational Costs by km (m €)

2003

560

403

2%

157,000

16%

1,000
157

2004

574

424

74%

163,000

12%

1106
147

2005

577

418

72%

159,000

18%

1,106
144

2006

586

418

71%

168,000

11%

1106
152

2007

646

460

71%

187,000

15%

1346
139

Source: Brisa Annual Financial Reports.
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Exhibit 11— Capital Expenditures of the public-patie partnerships SCUT

PPP N° KM Capex - ME

SCUT Beira Interior 178} 438
SCUT Interior Norte 155 499
SCUT Algarve 129 243
SCUT Costa de Prata 105 298
SCUT Grande Porto 72 465)
SCUT Beiras litoral e alta 176 753
SCUT do Norte Litoral 115 228
TOTAL 930 2,924

Source: Portuguese Public Road Institute (Estrdddortugal).

Exhibit 12 — Financial indicators of the privateanators of SCUTS

Beira Interior  Interior Norte Algarve Costade Prata  Beiras litoral e alta Norte Litoral TOTAL

Capex 438,000 499,000 243,000 298,000 753,000 228,000 2,459,000
Debt - % 90.60% 98.00% 83.10% 91.30% 91.20% 76.00% 90.28%
Debt 396,828 489,020 201,933 272,074 686,736 173,280 2,219,871
Equity - % 9.40% 2.00% 16.90% 8.70% 8.80% 24.00% 9.72%
Equity 41,172 9,980 41,067 25,926 66,264 54,720 239,129
Debt/Equtiy 10 49 5 10 10 3 9
Cost of Debt 8.83% 6.09% 6.30% 5.92% 6.33% 7.38% 6.75%
Cost of Equity 13.00% 13.18% 7.72% 11.89% 13.10% 6.41% 10.50%
tax 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00%
WACC 7.22% 4.74% 5.23% 5.09% 5.48% 5.75% 5.59%
IRR (before tax) 7.35% 9.59% 6.67% 8.43% 9.24% 6.68% N/A
Source: |EP - Portuguese Public Road Institute
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Exhibit 13— NPV of the risk-free costs of the P&hg a 4,5% discount rate

YEAR CAPEX Great reparations CSP risk-free D}Zi?;m N P\/Cgizrs—free
1999 600,000 0 600,000 1.045 574,163
2000 600,000 0 600,000 1.092 549,438
2001 600,000 0 600,000 1.141 525,778
2002 600,000 0 600,000 1.193 503,137
2003 600,000 0 600,000 1.246 481,471
2004 0 0 0 1.302 0
2005 0 0 0 1.361 0
2006 0 0 0 1.422 0
2007 0 0 0 1.486 0
2008 0 0 0 1.553 0
2009 0 0 0 1.623 0
2010 0 0 0 1.696 0
2011 0 0 0 1.772 0
2012 0 0 0 1.852 0
2013 0 290,000 290,000 1.935 149,849
2014 0 0 0 2.022 0
2015 0 0 0 2.113 0
2016 0 0 0 2.208 0
2017 0 0 0 2.308 0
2018 0 0 0 2.412 0
2019 0 0 0 2.520 0
2020 0 0 0 2.634 0
2021 0 0 0 2.752 0
2022 0 0 0 2.876 0
2023 0 0 0 3.005 0
2024 0 350,000 350,000 3.141 111,441
2025 0 0 0 3.282 0
2026 0 0 0 3.430 0
2027 0 0 0 3.584 0
2028 0 0 0 3.745 0
2029 0 0 0 3.914 0
2030 0 0 0 4.090 0
2031 0 0 0 4.274 0

2,895,276
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Exhibit 14 — NPV of the risk-free costs of the P&g a 6% discount rate

YEAR CAPEX Great reparations CSP risk-free D}Zi?;m N P\/Cgizrs—free
1999 660,000 0 660,000 1.060 622,642
2000 660,000 0 660,000 1.124 587,398
2001 660,000 0 660,000 1.191 554,149
2002 660,000 0 660,000 1.262 522,782
2003 660,000 0 660,000 1.338 493,190
2004 0 0 0 1.419 0
2005 0 0 0 1.504 0
2006 0 0 0 1.594 0
2007 0 0 0 1.689 0
2008 0 0 0 1.791 0
2009 0 0 0 1.898 0
2010 0 0 0 2.012 0
2011 0 0 0 2.133 0
2012 0 0 0 2.261 0
2013 0 330,000 330,000 2.397 137,697
2014 0 0 0 2.540 0
2015 0 0 0 2.693 0
2016 0 0 0 2.854 0
2017 0 0 0 3.026 0
2018 0 0 0 3.207 0
2019 0 0 0 3.400 0
2020 0 0 0 3.604 0
2021 0 0 0 3.820 0
2022 0 0 0 4.049 0
2023 0 0 0 4.292 0
2024 0 382,560 382,560 4.549 84,091
2025 0 0 0 4.822 0
2026 0 0 0 5.112 0
2027 0 0 0 5.418 0
2028 0 0 0 5.743 0
2029 0 0 0 6.088 0
2030 0 0 0 6.453 0
2031 0 0 0 6.841 0

3,001,948
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Exhibit 15 — NPV of the operational costs and tisksfer to the private of the PSC, using
6.75% discount rate

YEAR Operating costs Risk transfer to CSP op costs + Discount NVP Op costs +

PPP risk costs factor risk costs

1999 0 57,416 57,416 1.068 53,786
2000 0 54,944 54,944 1.140 48,215
2001 50,626 57,640 108,266 1.216 89,000
2002 52,145 55,528 107,673 1.299 82,915
2003 53,709 53,518 107,227 1.386 77,351
2004 55,320 5,632 60,852 1.480 41,122
2005 56,980 5,698 62,678 1.580 39,677
2006 58,689 5,869 64,558 1.686 38,283
2007 60,450 6,045 66,495 1.800 36,938
2008 62,264 6,226 68,490 1.922 35,641
2009 64,131 6,413 70,545 2.051 34,389
2010 66,055 6,606 72,661 2.190 33,181
2011 68,037 6,804 74,841 2.338 32,015
2012 70,078 7,008 77,086 2.495 30,890
2013 72,180 22,203 94,383 2.664 35,431
2014 74,346 7,435 81,780 2.844 28,758
2015 76,576 7,658 84,234 3.036 27,748
2016 78,874 7,887 86,761 3.241 26,773
2017 81,240 8,124 89,364 3.459 25,833
2018 83,677 8,368 92,045 3.693 24,925
2019 86,187 8,619 94,806 3.942 24,050
2020 88,773 8,877 97,650 4.208 23,205
2021 91,436 9,144 100,580 4.492 22,390
2022 94,179 9,418 103,597 4.795 21,603
2023 97,005 9,700 106,705 5.119 20,844
2024 99,915 21,136 121,050 5.465 22,151
2025 102,912 10,291 113,203 5.834 19,406
2026 105,999 10,600 116,599 6.227 18,724
2027 109,179 10,918 120,097 6.648 18,066
2028 112,455 11,245 123,700 7.096 17,431
2029 115,828 11,583 127,411 7.575 16,819
2030 119,303 11,930 131,234 8.087 16,228
2031 122,882 12,288 135,171 8.633 15,658

1,099,447
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Exhibit 16 — Calculating the corporate taxes

YEARS Revenues Operating Costs EBITDA Amortizations EBIT Interests EBT Tax benefit Tax rate Taxes
2003 22,032 53,709 -31,677 100,828 -132,505 149,908 -282,413 -282,413 0.25 0
2004 51,471 55,320 -3,849 100,828 -104,677 149,908 -254,585 -536,998 0.25 0
2005 253,729 56,980 196,749 100,828 95,921 149,908 -53,987 -590,985 0.25 0
2006 329,272 58,689 270,583 100,828 169,755 149,908 19,847 -571,138 0.25 0
2007 588,523 60,450 528,073 100,828 427,245 149,908 277,337 -293,801 0.25 0
2008 658,658 62,264 596,395 100,828 495,567 149,908 345,659 51,858 0.25 12,964
2009 668,124 64,131 603,993 100,828 503,165 141,090 362,075 0 0.25 90,519
2010 678,644 66,055 612,589 100,828 511,761 132,272 379,489 0 0.25 94,872
2011 704,005 68,037 635,968 100,828 535,140 123,454 411,687 0 0.25 102,922
2012 695,867 70,078 625,789 100,828 524,961 114,636 410,326 0 0.25 102,581
2013 650,085 72,180 577,905 100,828 477,077 105,818 371,259 0 0.25 92,815
2014 667,784 74,346 593,438 100,828 492,611 96,999 395,611 0 0.25 98,903
2015 682,721 76,576 606,145 100,828 505,317 88,181 417,136 0 0.25 104,284
2016 662,584 78,874 583,710 100,828 482,883 79,363 403,520 0 0.25 100,880
2017 686,006 81,240 604,766 100,828 503,939 70,545 433,394 0 0.25 108,348
2018 645,482 83,677 561,805 100,828 460,977 61,727 399,251 0 0.25 99,813
2019 666,629 86,187 580,442 100,828 479,614 52,909 426,705 0 0.25 106,676
2020 661,835 88,773 573,062 100,828 472,235 44,091 428,144 0 0.25 107,036
2021 610,931 91,436 519,495 100,828 418,667 35,273 383,395 0 0.25 95,849
2022 618,968 94,179 524,789 100,828 423,961 26,454 397,507 0 0.25 99,377
2023 609,800 97,005 512,795 100,828 411,968 17,636 394,332 0 0.25 98,583
2024 575,704 99,915 475,789 100,828 374,962 8,818 366,144 0 0.25 91,536
2025 530,530 102,912 427,618 100,828 326,790 0 326,790 0 0.25 81,698
2026 424,213 105,999 318,214 100,828 217,386 0 217,386 0 0.25 54,346
2027 393,297 109,179 284,118 100,828 183,290 0 183,290 0 0.25 45,822
2028 393,755 112,455 281,300 100,828 180,473 0 180,473 0 0.25 45,118
2029 370,162 115,828 254,334 100,828 153,506 0 153,506 0 0.25 38,376
2030 281,947 119,303 162,644 100,828 61,816 0 61,816 0 0.25 15,454
2031 171,118 122,882 48,236 100,828 -52,592 0 -52,592 0 0.25 0
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Exhibit 17 — Calculating the interest costs

YEARS DEBT Interest rate Repaiments Interest costs Debt Remained
2003 2,219,871 6.75% 0 149,908 2,219,871
2004 2,219,871 6.75% 0 149,908 2,219,871
2005 2,219,871 6.75% 0 149,908 2,219,871
2006 2,219,871 6.75% 0 149,908 2,219,871
2007 2,219,871 6.75% 0 149,908 2,219,871
2008 2,219,871 6.75% 130,581 149,908 2,089,290
2009 2,089,290 6.75% 130,581 141,090 1,958,710
2010 1,958,710 6.75% 130,581 132,272 1,828,129
2011 1,828,129 6.75% 130,581 123,454 1,697,548
2012 1,697,548 6.75% 130,581 114,636 1,566,968
2013 1,566,968 6.75% 130,581 105,818 1,436,387
2014 1,436,387 6.75% 130,581 96,999 1,305,806
2015 1,305,806 6.75% 130,581 88,181 1,175,226
2016 1,175,226 6.75% 130,581 79,363 1,044,645
2017 1,044,645 6.75% 130,581 70,545 914,065
2018 914,065 6.75% 130,581 61,727 783,484
2019 783,484 6.75% 130,581 52,909 652,903
2020 652,903 6.75% 130,581 44,091 522,323
2021 522,323 6.75% 130,581 35,273 391,742
2022 391,742 6.75% 130,581 26,454 261,161
2023 261,161 6.75% 130,581 17,636 130,581
2024 130,581 6.75% 130,581 8,818 0
2025 0 6.75% 0 0 0
2026 0 6.75% 0 0 0
2027 0 6.75% 0 0 0
2028 0 6.75% 0 0 0
2029 0 6.75% 0 0 0
2030 0 6.75% 0 0 0
2031 0 6.75% 0 0 0
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Exhibit 18 — NPV of Corporate taxes, using 25, 8%6aunt rate

YEAR Corporate Discount factor NPV Taxes
Taxes

1999 0 1.258 0
2000 0 1.583 0
2001 0 1.991 0
2002 0 2.505 0
2003 0 3.151 0
2004 0 3.964 0
2005 0 4.986 0
2006 0 6.273 0
2007 0 7.891 0
2008 12,964 9.927 1,306
2009 90,519 12.488 7,249
2010 94,872 15.710 6,039
2011 102,922 19.763 5,208
2012 102,581 24.862 4,126
2013 92,815 31.276 2,968
2014 98,903 39.345 2,514
2015 104,284 49.496 2,107
2016 100,880 62.266 1,620
2017 108,348 78.331 1,383
2018 99,813 98.540 1,013
2019 106,676 123.963 861
2020 107,036 155.946 686
2021 95,849 196.180 489
2022 99,377 246.794 403
2023 98,583 310.467 318
2024 91,536 390.568 234
2025 81,698 491.335 166
2026 54,346 618.099 88
2027 45,822 777.568 59
2028 45,118 978.181 46
2029 38,376 1230.552 31
2030 15,454 1548.034 10
2031 0 1947.427 0
38,923
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