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Abstract
The thesis explores the topic of cost planning of Public-Private-Partnership
(PPP) projects in the Czech Republic, especially with respect to institutional
settings and road infrastructure. First, the PPP concept is introduced from a
theoretical perspective and compared to traditional public procurement. Then
the financing of PPP projects is discussed in the context of project finance and
the European PPP market. The main part of the thesis focuses on public procurement of road infrastructure and the advantages of the PPP organizational
structure. Initially, flaws of the procurement institutions are identified and a
number of solutions suggested. The solutions cover four main areas: improvement of procurement laws, better qualifications of public officials, strategic
planning of needed roads and asset management perspective on the existing
infrastructure. The question whether Czech institutions are hindering the potential of PPP projects is answered positively. Follows a thorough empirical
analysis of a World Bank PPP model for highways through a Monte Carlo simulation. A particular case of R35 motorway is evaluated as a PPP project and
key drivers of public and private NPV are identified and compared across three
different scenarios. Heavyweight traffic intensity, its toll revenue and construction costs are identified as the key drivers. Overall, the thesis concludes that
if risks are appropriately allocated and public authorities sufficiently qualified,
PPP projects are well suited to serve as means for the state to obtain road
infrastructure.
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Abstrakt
Tato práce se zabývá plánovánı́m nákladů Public-Private-Partnership (PPP)
projektů v České republice, zejména s ohledem na institucionálnı́ prostředı́
a silničnı́ infrastrukturu. Nejprve představı́m koncept PPP z teoretického
hlediska a srovnám ho s tradičnı́m vymezenı́m veřejných zakázek. Dále diskutuji financovánı́ PPP projektů v kontextu projektového financovánı́ a evropského
trhu s PPP. Hlavnı́ část práce se zaměřuje na zadávánı́ veřejných zakázek v
oblasti silničnı́ infrastruktury a na výhody organizačnı́ struktury PPP projektů. Nejprve zkoumám nedostatky institucı́, které se zabývajı́ veřejnými
zakázkami, a pak navrhuji řadu konkrétnı́ch řešenı́. Ta spadajı́ do čtyř hlavnı́ch
oblastı́: zlepšenı́ zákonů zabývajı́cı́ch se veřejnými zakázkami, zvýšenı́ kvalifikace státnı́ch úřednı́ků, strategické plánovánı́ potřebných silnic a správa těch
současných z pohledu investičnı́ho managementu. Tı́mto odpovı́dám kladně
na otázku, zda české instituce omezujı́ potenciál PPP projektů. Následuje
komplexnı́ empirická analýza modelu Světové banky na plánovánı́ nákladů
PPP projektů v oblasti výstavby dálnic pomocı́ Monte Carlo simulace. Zkoumám konkrétnı́ přı́pad silnice R35, pokud by byla realizována pomocı́ PPP,
a identifikuji klı́čové parametry, které majı́ vliv na čistou současnou hodnotu
soukromého a veřejného sektoru. Výsledky jsou dále srovnány mezi třemi
různými scénáři. Jako hlavnı́ významné parametry jsou označeny: předpokládané
zatı́ženı́ nákladnı́ dopravou, výše mýta a zejména náklady na výstavbu dané
silnice. V závěru práce doporučuji PPP projekty jako pro stát vhodný způsob
zajišťovánı́ silničnı́ infrastruktury za podmı́nky vhodného rozdělenı́ rizik mezi
soukromý a veřejný sektor a dostatečné kvalifikovanosti zodpovědných státnı́ch
úřednı́ků.
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Chapter 1
Introduction
Infrastructure constitutes a vital part of every economy and its quality is a
strong determinant of competitiveness of each country. In many cases governments are responsible for provision of adequate infrastructure that will support
economic activity and they often use public procurement to achieve this mission.
Czech public administration spends approximately 18% of GDP through public procurement (Pavel, 2009) and nearly half of it is directed towards the
construction sector which builds the infrastructure (vsechnyzakazky.cz, 2014),
including roads and railways.
Vast resources are spent on road infrastructure with mixed results, imagine
the D1 highway. Czech backbone highway network is defined in 2153km and
only 1193km is completed. There is no plan how, when and at which cost to
finish it (NKU, 2013).
Public-private partnerships (PPPs) provide a sophisticated organizational structure to efficiently realize large infrastructure projects such as highways. This
method has been used extensively in the western world, especially in the UK,
and there is plenty of best practice to learn from.
This thesis explores the current situation of road infrastructure procurement in
the Czech Republic and suggests concrete improvements in the whole process
of its development, realization and financing. PPP projects present a possible
solution to strengthen quality of the provided roads along with significant cost
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optimization.
A complex World Bank model for financial planning of highways is used to
evaluate a PPP project case study of the Czech R35 motorway. The model
is inspected through Monte Carlo simulation of its many parameters to empirically estimate distributions of private and public NPVs of the project and
identify the key drivers that impact its outcomes the most.
The first hypothesis expects the cost elasticity of PPP projects with respect
to interest rates to be high. The rates determine the financing expenses of
capital intensive constructions and should thus have a high impact on the final
cost. The result is obtained directly from the simulation from NPV sensitivity
to debt interest rate. Hypothesis two suggests that risk allocation of in PPP
projects has a significant impact on their outcomes. The reasoning behind is
that each party should retain the risks it is best suited to handle. If the distribution is unbalanced, the project can fail.
The last hypothesis recons that Czech institutional environment is hindering
the potential of PPP projects, which have the potential to perform well in correct institutional settings. These two hypotheses are tested using a combination
of empirical methods and qualitative research about involved institutions with
the help of audit reports and interviews with industry professionals.

Chapter 2
Characteristics of PPP projects
Public-private partnership (PPP) projects constitute a way for governments to
supply public goods and services in cooperation with the private sector. According to the UK Commission on Public-Private Partnerships (p. 40, 2001)
“a PPP is a risk-sharing relationship between the public and private sectors
based upon a shared aspiration to bring about a desired public policy outcome“.
Involvement of the private sector and its role in such projects distinctly differentiates them from traditional public procurement processes. The reasons that
motivate the involvement of a private partner are historically well-grounded in
the light of strengths and weaknesses of the public sector.
A private contractor is naturally motivated by profit in contrast with the public
sector, thus creating an environment with high self-discipline, making it more
efficient and prepared for bearing particular risks. It is also held accountable
more easily and often more experienced in every aspect of the project. Timely
delivery and focus on budget are empirically evaluated private strengths, as
documented by reports of the UK National Audit Office report (2009) and
the HM Treasury (2003) , which can be seen in the table below, where PPP
fares better in both studies and dimensions. In an ideal world, this makes
PPP projects an attractive alternative for the public institutions to provide
infrastructure and services to the public.

2.1

Conditional efficiency of PPP projects

The theory of New public management (Nemec, Wright and Stillman, 2002)
emphasizes efficiency of private over public sector especially due to hard bud-
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Table 2.1: Projects finished on time and on budget, %

On time
On budget

HM Treasury (2003)
PPP
Non PPP
88
30
73

28

NAO (2009)
PPP Non PPP
69
65
65

54

Source: Author based on HM Treasury (2003) and NAO (2009).

get constraint of the private sector and the threat of default. The public one
faces only a soft budget constraint due to its ability to cover obligations by
issuing additional debt. Profit motive also creates an incentive for operational
efficiency and justifies investment appetite for a long-term horizon.
Increased efficiency thanks to involvement of the private sector does not come
as a natural consequence of its presence. Transparent institutional environment
and corruption-free public officials are necessary prerequisites for properly functioning relationship between public and private sectors (Pavel, 2007). Although
the design of PPP itself should ensure increased efficiency, bribery can harm
the whole process at any stage.
Consistent law enforcement and political climate encouraging fair competition
can significantly contribute to a well-working PPP concept. Pavel also points
out that advantages of PPPs can be overweighed by the risks and costs, that
they pose for transitional economies with insufficiently functioning legislative
environment, insufficiently transparent public sector and non-consolidated public finance. These factors can be identified in the Czech Republic and so PPPs
should be implemented with caution.
Rent-seeking is another danger that can occur, especially with improperly defined tenders and bidding processes. The potential rent, or the above average
profit gain, for long term projects is high and therefore some organizations may
be interested to take part in it. This can have negative impact on the quality
and efficiency of both the competitive dialogue and the project execution itself.
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Key features of PPP projects

The key features of PPP projects lie in distribution of risks, responsibilities
assigned to the private sector and duration of the projects. When obtaining
goods and services using the procurement method, the public sector is bearing
all the risks. PPP projects, on the other hand, should be designed so that the
private contractor bears all the risks that it is better suited to bear and control
than the public sector. That does not necessarily mean that it should take all
this risk.

2.2.1

Distribution of risks

The distribution of risks is important to ensure a successful result. The risks
can be divided into two groups: risks that are transferable onto the private sector and non-transferable risks, which are better kept by the public one (MoF,
2011). The private sector is suited for taking only some risks, although the
general aim should be to transfer as much risk as possible.
This ensures that the contractor is sufficiently motivated and especially aware
of the consequences that follow when the risks materialize. In other words, the
private contractor is motivated to make every effort that his work meets all the
required parameters and to actively make sure that everything goes as planned
and agreed. If not, he fully bears the consequences, which can eventually mean
that he incurs loss or even defaults on his obligations.
Therefore, the particular risks should be considered carefully to ensure that
the contractor is not overwhelmed by them. In any case, the goal of risk distribution is to minimize the cost of risk. This means that the party which can
handle a particular risk at a lower cost should take it. Ultimately, the public
sector bears the risk of the whole project failing.

2.2.2

Assignment of responsibilities

Since the private sector has a lot more experience and capacity concerning
many aspects of the goods and services that the public sector may order, it is
also assigned more responsibilities accordingly. This again is supported by the
assumption that the private sector is better positioned to deliver efficiently and
reliably large scale projects, which require deep expertise and complex under-
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standing of the underlying case.
Providing infrastructure is a typical example of category of projects for which
the PPP concept is the most appropriate. Not only the scale, but also the
scope needed to successfully deliver such projects create much space for private
initiative. It is both skilled and flexible enough to efficiently organize and incorporate all components needed to transform an idea of a needed public good
into a tangible, reliable and sustainably working piece of infrastructure.
PPP projects are associated with the public sector with regards to building
and providing infrastructure, a natural example of public goods and services.
These pieces of infrastructure, however, significantly differ in the particular responsibilities – whether they are needed to be assigned, to whom and at which
scale. That is a non-trivial task and should be given appropriate attention.
Public sector comparator (PSC) is a way for the government to determine
whether it gets better value for money by engaging with private sector investment or whether procurement is the most efficient method. The World Bank
(p. 3, 2006) defines the purpose of PSC that it “is used by a government to
make decisions by testing whether a private investment proposal offers value for
money in comparison with the most efficient form of public procurement”. Follows a definition that focuses on the base for comparison: “The PSC estimates
the hypothetical risk-adjusted cost if a project were to be financed, owned and
implemented by government”. The bottom-line of PSC is to select the most
cost-effective way to realize a particular project.

2.2.3

Duration

The last key feature of PPP projects in comparison with public procurement
is their duration. Whereas public procurement usually involves one-off delivery, lasting in months or low single-digit years at maximum, the partnership
between private and public sector in PPP projects is meant to last for much
longer, usually tens of years; typically around thirty years (ACCA, 2005). The
duration of one-off delivery is simple and contains only the time between order
and its delivery. When public sector gets what it ordered, the deal is finished.
For PPP projects, the moment when the deal is finished should be understood
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in a more complex way. The partnership does not end when the infrastructure
is finished, as it would in case of public procurement. In most cases, the partnership actually only begins for both sides. The private contractor starts to
receive payments for availability, which are in fact the first payments he receives
after finishing the infrastructure, considering that it was privately financed.

2.3

Approaches to PPP projects

There is a wide range of possible approaches to PPP, depending on the particular solution that the project is supposed to bring. These approaches can be
as simple as outsourcing school cafeteria to a private catering company and as
complex as a privatization process. The most used and representative types lie
somewhere in between. Typical examples come from transport infrastructure:
operation of city public transport, highway construction and maintenance, financing and operating of airports or port terminals. Other projects include
water and waste management and building of schools or hospitals.
The approaches differ mainly in the distribution of responsibilities and risks
between the public and private sector. The risks borne by the private sector
grow along its responsibilities. There are a few main categories of responsibilities. These are connected with all aspects of PPP projects and include:
 Design and Build (D&B) – private sector is very well suited for this

responsibility as it can offer deep expertise and international experience
from similar projects. Private contractors can also share their best practice thus educating the public sector employees for future projects.
 Financing – public sector can obtain capital cheaper than private one,

which has to turn to banks, who require strict discipline in project finance.
Both possibilities have to be considered to choose the most appropriate
one. Financing is a relevant topic for projects with large capital expenditures such as highways. No special financing is needed for example for
O&M projects.
 Operation and Maintenance (O&M) – private O&M ensures effi-

ciency and stability. Life cycle costs incurred after a project is finished
are an important element to consider and optimize to achieve cost efficiency and desired quality over time.

2. Characteristics of PPP projects

8

 Ownership of assets – state is the ultimate owner in majority of the

cases, but the timing can differ based on a particular approach. Usually,
state is the owner from the beginning, but in some cases the ownership
can be transferred at the end of the partnership, e.g. after 30 years.
Their combinations then define the scope of private sector involvement and
have clear implications on the value of the transaction, duration of the partnership, methods of payments and participating institutions. They are usually
summarized by acronyms, such as DBOT standing for Design, Build, Operate,
Transfer. The following Table 2.2, based on Boeuf (2003), illustrates common
types of approaches to PPP projects. Legend: Pr - Private; Pu - Public; Fin
- Financing; CR - Customer Relationship; AO - Asset Ownership; t - temporary.
Figure 2.1 demonstrates a structure that would correspond to a DBFO type
of PPP project. The key parts are represented by a direct agreement between
a bank and a government (the client) and subcontracts between the project
company and suppliers of design, construction, maintenance and operations.
Figure 2.1: Scheme of typical DBFO arrangement
Client
Direct
agreements

Lenders

Project
agreement

SPV

Finance
agreements

Shareholders‘
agreement

Design and build
subcontract

Design

Designers

Equity holders

Operating
subcontracts

Construction

Maintenance

Specialized
consultants

Source: Author based on Boussabaine (2007).

Operations

Subcontractors
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Table 2.2: Main types of private sector participation in infrastructure
development
D&B

Fin

O&M

CR

AO

Usual
name

Duration
(years)

Type
of
payment

Pr

Pu

Pu

Pu

Pu

D&B

-

Fixed price

Pu

Pu

Pr

Pu

Pu

O&M

5-10

Lump sum
or cost plus

Pu

Pu

Pr

Pr

Pu

Leasing

10-20

User charges

Pr

Pu

Pr

Pu

Pu

DB&O

15-20

Technical
performance
related
payments

Pr

Pr

Pu

Pu

Pu

DB&F

15 (for payments)

Annuities

Pr

Pr

Pr

Pu

Pu

BOT
or
DBFO
(Without
commercial
risks)

20-30

Technical
performance
related
payments

Pr

Pr

Pr

Pr

Pu

Concession
(with commercial
risks)

30-50 (up to
80)

User
charges,
Shadow tolls
(roads)

Pr

Pr

Pr

Pu

Pr

BOOT

20-30

Technical
performance
related
payments

Pr

Pr

Pr

Pr

Pr (t)

BOO

Perpetuity

Technical
performance
related
payments

Pu/Pr

Pu/Pr

Pr

Pr

Pu/Pr

Concession
of
specialized
facilities

15-25

User charges

Pu/Pr

Pu/Pr

Pu/Pr

Pu/Pr

Pu/Pr

Jointventure

Perpetuity

User charges

Pr

Pr

Pr

Pr

Pr (t)

BOOT with
commercial
risks

20-30

User charges

Pr

Pr

Pr

Pr

Pr

Privatization

Perpetuity

User charges

Source: Author based on Boeuf (2003).
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Disadvantages of public procurement for infrastructure projects

One of the main advantages of PPP projects is in their compactness. Their
value creation potential lies in the thorough preparatory phase before all final agreements are signed and actual work on the project can start. Whereas
procurement deals can suffer from consequences of consecutive approach, PPP
projects benefit from mutual dialogue of all interested parties right from the
very beginning.
Consecutive approach in procurement deals does not allow the public authority
to effectively develop and enforce its vision for a public good or service. Since
an infrastructure project is intended to serve for decades, it is crucial for its
success that all parties share the same vision and take into account the long
term nature of the project. One-off procurement deals go against this principle.
Consecutive approach creates room for opportunistic behavior of private contractors, especially if the institutional setting is flawed. Let us assume that
design, construction and maintenance are done by three different entities who
do not meet before their respective task on a new highway begins. These and
the assumptions presented below are realistic and taken from the Czech settings (Trojak, 2013), where delivered quality is negatively skewed towards the
lowest-cost winner. An illustrative story will demonstrate where the practical
core of the problem is located. Flawed institutional setting is another core
problem.
The designer creates a model at a low cost and receives his compensation
regardless of the final result. He has little motivation to deliver the best solution because he is presumably under compensated - he won with the lowest
bid, which does not provide premium for quality – and above all he holds no
interest how the model is actually realized and if it serves well its purpose.
Then comes the construction company who again won with the lowest bid.
It builds according to plans with disputable quality causing the construction
costs to rise unexpectedly due to low-stability subsoil. It is uneasy to hold
the designer accountable due to unfavorable contract for the state. The con-
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struction company finishes the highway with difficulties, if at all: many Czech
highway projects remain unfinished.
Insufficient quality of the work is recognized already at the start of the operation. Legal action is again problematic because in the agreement the contractor
had covered all possible issues in his favor. However, the problem is stemming
from the deliberate incompetence of the public authority, Road and Motorway
Directorate (RMD) in this example, rather than opportunistic contractor, according to Janeba (2013).
Moreover, expected maintenance costs are high because all previous work was
done on low-cost basis without a forward-looking perspective. The documentation is also insufficient because its potential beneficiary could not influence its
contents. In general, the weak links between individual parties create meaningful inefficiencies both in terms of cost and quality.
Finally, optimization of the life-time cost – the value for money in the PPP
context - through the relationship between initial investment and expected
life-cycle costs is missing. The whole scheme, which is now mostly used for
such large projects, lacks three crucial elements that would bring significant
improvements to future infrastructure investments:
 Active cooperation and dialogue between all interested parties right from

the initial phase. This is made possible by a compact structure of the
whole project and well prepared public officials.
 Long-term perspective on the cost of projects, especially considering qual-

ity over the lowest bid. This is made possible by improvements in procurement laws and sufficient evaluation of the value for money model.
 Clear and fair contracts that require discipline from the private sector

and give enough powers to the public authority. This is made possible by
reliable institutional settings, enforced for example by the standardized
FIDIC contracts (International Federation of Consulting Engineers, 2014)
and better qualification of public officials.
Figure 2.2 below graphically demonstrates the difference in structure between
PPP project and a public procurement process, in terms of whole life costs
and total asset life cycle. Especially relevant are the boxes that show possible
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room for cost and time overruns in the public procurement version. The PPP
structure is strictly bound the availability payment released only after the asset
has been put to operation.

No payments
until occupation
Acquisition phase

Operation phase

Asset life cycle in years

Time overrun

Inflation indexation

Unitary charge based on
availability

Traditional
procurement

Cost overrun

CAPEX

PPP
procurement

Whole life cost

Whole life cost

Figure 2.2: Scheme of asset life cycle

Acquisition phase

Cost overrun

Operating and
maintenance costs OPEX
Operation phase

Asset life cycle in years

Source: Author based on Boussabaine (2007).

PPP projects have a strong potential to provide these desired significant improvements, if taken seriously and responsibly. Active cooperation and longterm perspective are at their core and institutional settings can be supported
by well-prepared contracts, in case some individuals or organizations posed a
threat to credibility of any part of the process.

2.5

Advantageous structure of PPP projects

The roots of success of PPP projects can be traced to their preparatory phase.
It involves a cooperation between private contractors and a mutual dialogue
with the public authority. This allows each interested party to contribute to
shaping the right vision for the future of the project (Trojak, 2013). The following process reflects the scope of a typical DBFO approach to PPP. First,
the public sector institution creates a short overview of what it wants. It defines the desired output, its main parameters to measure successful delivery
and qualification criteria for contractors.
Interested contractors create a consortium and submit an initial bid. The
consortium consists of relevant private companies that have expertise in the
particular subject and includes for example architects, construction and maintenance firms, banks, lawyers, technical and business consultants. Naturally,
more consortia are created to bid for the project. Initial bid takes approximately 1-2 months to prepare and includes a term sheet, conditional financing
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agreement from a bank, subcontractors and rough pricing.
The public sector receives a valuable feedback on what is possible, what would
be superfluous, what is the perspective of the private sector and what is the
approximate price. Contractual documentation can be changed to reflect the
progress made. The public sector, informed about all possibilities and their
costs, is maximizing the value for money it is going to receive. Private counterparties are maximizing their profit and competing to submit a winning bid
at the same time. The competitive dialogue is ignited and both parties are
working towards reaching an optimal agreement.
Later, up to one year after the dialogue started when the Request For Proposal
(RFP) was released, Best and Final Offers (BAFOs) are submitted (Wheaton,
2008). Final obligatory contracts are prepared, with only the numbers waiting
to be updated from the winning bid. If applicable, payments for availability
are set. The BAFO contains obligatory contracts, financing structure, business
model with life-cycle costs and reserve funds. All this constitutes a solid foundation for a successful path towards the realization.
The whole competitive dialogue has created room for sharing of expertise, understanding the goals of the project and especially for optimizing towards a
viable and functioning outcome. Guidance for (un)expected events that might
affect the project is included in the obligatory contracts which mitigates uncertainty for both sides and ensures that the significant benefits of the long-term
partnership are realized, especially for the public sector.
Follows a development and construction phase. One feature of PPP stands
out from now onwards and underscores motivations of both sides of the contract: the risks associated with D&B and also with O&M are borne by the
private sector. This means that for example if the design phase is underestimated and construction meets with unexpected conditions and the project
consequently does not meet the required quality criteria or time schedule, the
private contractor faces penalties and has to solve the problems as soon as
possible.
Private contractors start receiving payments for availability only when the
project is completed. If some flaws emerge during the O&M period, the public
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authority has the contractual right to scrap a big proportion of the payment for
availability again until the problem is solved. If rules of the game are seriously
breached, the public authority has the right to withdraw from the contract completely. It keeps ownership of the assets and engages into retendering of the
project, calculating its present value and making edits to the financial model,
if needed.
The following Figure 2.3 demonstrates a decision tree for a payment mechanism. The payment is conditioned on agreed asset and performance specifications and availability criteria. The service status is determined based on
them and full or deducted payment is made. If failures are detected, the agreed
specification is required. If the failures are not fixed, the service provider risks
replacement by another one or ultimately a termination of the concession.

Figure 2.3: Decision tree of the payment mechanism
Function output
specification

Asset output
specification

Availability
criteria

Full payment

As contracted

Services
standard

Services status

Service failure

Service failure

Area failure
deduction

Quality failure
deduction

Payment with
deduction
Failure continues

Service output
specification

Warning
Replace service
provider
Terminate
concession

Source: Author based on Boussabaine (2007).

Failure rectified
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The O&M period is the longest part of the whole project and can take around
thirty years. During this time, all good and bad decisions made in the preparatory phase materialize. If everything was well-planned and the initial investment ensured lasting quality, the private sector can reap benefits of its own
efficiency and business and technical skill. The public benefits naturally as
well.
On the other hand, if some part of the project was underestimated, the risk lies
on the private sector. A typical example might be increased life-cycle costs. If
the initial quality was suboptimal and an additional overhaul is needed, this
can amount to billions of Euros for a large highway, for example. Such costs
are borne by the private sector and significantly affect its profitability. This
kind of risk motivates a sensible investment into quality and reliability, which
is exactly the desired outcome.
The advantageous PPP structure therefore gives the public sector a great leverage to effectively demand what it ordered in the agreed quality, which public
procurement in the current settings does not allow at all. In the described
settings not only is the infrastructure delivered, it is delivered with the highest
value for money that was estimated at the beginning of the process.

2.6

Suitability of PPP solutions

PPP projects are suitable for a wide range of infrastructure projects, but the
degree of suitability varies with expected amount of transaction costs related
to a particular project. The amount of transaction costs is influenced by three
factors, according to Williamson (1981): asset specificity, metering of output
and frequency of contracting. The two first aspects are key to assess PPP suitability and their typology is presented in the following Table 2.3 below.
From a theoretical perspective, the public authority is optimizing its expected
costs, associated with a given project, with respect to its potential benefits,
risks and, in what should be its ultimate goal, public well-being. Although the
simple way of approaching such optimization would suggest that the private
sector is the best solution for most of the cases, the situation governments at
all levels face is more complicated.

2. Characteristics of PPP projects

16

Table 2.3: Typology of services by asset specificity and metering
Low asset specificity

High asset specificity

Easy metering

Meterable
services

market

Meterable monopoly
services

Difficult metering

Non-meterable market services

Non-meterable monopolistic services

Source: Author based on Brown and Potoski (2002).

The framework for evaluating suitability of PPP projects as a way for governments to obtain goods and services suggested by Brown and Potoski (p. 1,
2002) looks at the optimization problem from a different, but arguably more
relevant, perspective of transaction costs. These costs represent “the relative
management costs of performing functions under alternative institutional arrangements”. Given the complexity of many public goods in general, such
management costs can create a major factor in the decision process.
To understand the whole picture, private companies are not the only entities to
enter the process. Some local governments can choose to cooperate with other
local governments if that helps mitigate transaction costs. Other possibility
is to engage with non-governmental, non-profit organizations, who may be the
best choice for certain services.
An important criteria in the selection process are classifications of the demanded assets. Two key classification criteria include asset specificity and
difficulty of performance metering. The specificity indicates suitability of a
supplier mainly based on his capabilities to deliver the service in a sufficient
quality. In this case, private companies would usually have better expertise,
experience and motivation than any other entity and are generally better position to fulfill virtually any asset specificity.
On the other hand, metering is an important benchmark that should align
goals of the supplier, such as profit, with goals of the public authority that
should care for the interests of the service recipients. That can be a difficult
challenge, especially in theory. The profit motive can easily create a misalignment of goals of the two involved parties.
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Simple examples can be associated with health care provision or crime prevention. Evaluating e.g. the success of crime prevention is quite non-trivial
topic and the profit motive could have a negative influence on incentives. Punishing as many people with criminal charges as possible could interfere with
fair and independent justice.
Examples of various goods and services that might be sought by a public authority are listed in the Table 2.4 below. Their diverse nature implies that
thorough evaluation of the process in which they are obtained is needed to
optimize not only the direct costs and benefits, but also more general approach
to transaction costs, suitability of a particular service and ability to measure
its performance when in operation.

Table 2.4: Service classification by asset specificity and metering
Low Asset Specificity

High Asset Specificity

Easy Metering

Solid Waste
Street Repair
Street Clearing
Traffic Signs
Parking Lot Operation
Utility Meter Reading
Convention Center Operation
Secretarial Services
Personnel Services
Data Processing

Operation of Bus System
Operation of Airports
Water Distribution
Sewage Collection
Electricity
Gas
Hospital Management
Operation of Museums
Heavy Equip. Maintenance
Tax Collection

Difficult Metering

Child Welfare
Programs for the Elderly
Drug Treatment
Homeless Shelters
Animal Control
Public Health Programs
Emergency Medical Services
Ambulance Services

Crime Prevention
Fire Prevention
Traffic Control
Sanitary Inspection
Prisons and Jails

Source: Author based on Brown and Potoski (2002).

Empirical literature dealing with PPP projects is scarce, due to complexity of
the projects making it difficult to obtain a wide range of data points from a
number of sources. High level data are available from specialized databases
such as Infrastructure Journal, Projectware or Dealogic. The European Investment Bank, the European Bank for Reconstruction and Development and the
World Bank also have their detailed proprietary data from the projects they
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sponsored, but they are not publically available. On the other hand, some
overview data are available from the most developed PPP markets such as the
UK, Ireland, Australia and Canada and from the World Bank infrastructure
database.
The basic empirical question about determinants of PPP projects is answered
by Hammami et al. (2006). He finds that the main drivers are macro and
institutions related. The probability of PPP increases with high government
debt, large aggregate demand and market size and macro stability. Additionally, effective rule of law, low corruption and previous experience with PPP
have a positive impact.
Blanc-Brude et al. (2006) base their research on inspecting the costs of PPP
roads versus traditional procurement. He finds PPP arrangements to be ex ante
more expensive by 21%-38%, which however roughly corresponds to the ex post
cost overruns in the procurement option, plus the PPP cost takes into account
also the operation cost. Probability of renegotiation of the PPP contracts is
a serious issue examined by Guash et al. (2003) who finds that probability of
renegotiations decreases with better institutional quality, existence of a regulator and during economic booms. On the contrary, income guarantees and price
caps lead to higher probability of renegotiation, along with post-election years
(effect of political cycle), recession times and existence of arbitration rules.
Overall, the research shows that suitability of PPP projects is conditioned
to a large extent on institutional parameters and macroeconomic conditions of
a given country, rather than on some technical parameters. This implies that
the PPP concept is not easily transferable across countries and what works well
in the western world might seriously fail in the central and eastern Europe.

2.6.1

Suitability of PPP for road infrastructure

The question now is whether highways and other road infrastructure have the
right characteristics for PPP projects and how can be classified in terms of the
two key criteria. The answer will help us understand the role of each partner
in the process of designing, building and operating a highway. When compared
with other examples in the four categories, road infrastructure falls into easy
metering and high asset specificity. This makes sense.
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Metering the output is at least in theory simple. A road has to connect two
or more points on the map, has to satisfy certain parameters and quality and
has to serve its purpose for an extended period of time. Conditioning on the
assumption that all contracts are well specified, do not give an undeserved advantage to any party and powers are well balanced, private sector with profit
motives is well suited to participate on such project.
However, the condition of correctly specified “rules of the game” is very important and only then it is reasonable to speak about simple metering. When the
institutional settings are flawed and players have incentives to break the “fair
play”, it becomes complicated to gauge the delivered results. More practical
implications will be discussed in examination of the current institutional settings in the Czech Republic.
Alignment of a profit goal of private companies participating in such projects
with the government, which wants to have infrastructure built for the good of
the people and enterprises in a gives country, is done exactly through contracts
and institutions. Profit then serves as a great driver for quality and efficiency.
Road infrastructure can be classified as an asset with high specificity, because
of the complex nature of the whole process of designing, building, financing
and operating it. Each step taken separately as such is an issue of a rather
technical nature, but taken all together considering the time span and number
of parties involved, the stakes are high and this causes the high specificity of
infrastructure in general. Here too, profit motives and presumably deep expertise of the private sector make it suitable for PPP projects.
These qualitative arguments can also be supported by quantitative measures
illustrating the use of PPPs in transport infrastructure across the EU (Table
2.5). Although it covers not only roads, but also railways, ports and airports,
its relevance for roads is supported by the fact, that over 65% alone of the total
value for transport infrastructure was allocated to four major road projects:
two in Italy, one in Turkey and one in the Netherlands (EPEC, 2014).
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Table 2.5: European PPP market in 2013 - Sectorial breakdown by
volume and number of projects
Sector

Value EUR m

Number of projects

Transport

9574

16

Environment

2336

13

Healthcare

1509

12

Education

1319

21

Housing and community services

604

6

Public order and safety

505

6

Recreation and culture

191

3

General public services

113

2

Telecommunications

100

1

16251

80

Total
Source: Author based on EPEC (2014).

2.7

Financing of PPP projects

There are two principal ways to finance PPP projects that involve large capital
expenditures (D&B part): public and private. No special financing is needed
for projects that involve only for example the O&M part. The most straightforward is government financing – the public sector pays for what it ordered.
It is the cheapest way in terms of cost of obtaining capital, but lacks the strong
hand of a bank that disciplines the spending side.
The second option makes use of private project finance from a bank. Higher
nominal costs are compensated by the strict rules that the bank imposes on the
private contractor like in any other credit appraisal. The rules create stability,
reliability and predictability of financial streams during the whole duration of
the project and are set up in the direct contract (MoF, 2011). The bank thus
serves as a supervisor with agreed powers over the financing and so ensures
that all unexpected costs are justified.
To accommodate the private project finance and equity, a Special Purpose
Vehicle (SPV) is set up to take care of the whole project. This SPV is created
for a specific project to enable simple evaluation and monitoring of its performance, contracts and management. It is at the heart of the PPP project and
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relates to other involved entities through a web of contracts and expected or
provided services, as can be seen in Figure 2.4.

Figure 2.4: Scheme of SPV contracts
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contractor
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Source: Author based on EPEC (2010).

The financing method should be considered carefully from the perspective of
both theoretical costs and potential future costs for the public sector. If its institutions are well-prepared to enforce fairly designed contracts, the theoretical
costs will be close to the potential future ones and so government finance is a
cheaper option. If flawed institutional settings would threaten predictability of
costs, potential future costs rise and a bank is better at dealing with this even
though its price for capital is higher.

2.7.1

Typical financing structure

A typical DBFO project for 30 years financed by a bank would have the following features (Trojak, 2013). Equity of the private sector amounts to around
10-20% of the whole sum, including senior debt, and the rest takes a form of
a debt. The investors are usually members of the consortium and institutional
investors, who expect return of approximately 10-15%. Future cash-flows from
the project offer an attractive bond-like structure to pension funds with long
term horizon. The public authority, for example a municipality, can invest as
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well. If the project is terminated for any reason the investors lose their equity.
A typical PPP project has its financial life cycle, which reflects its riskiness,
bankability of risks, security of revenue streams, incentives and the role of
debt holders (Tirole, 2006). In the design and construction phase, which has
the most risk and requires strict cost and time schedule control, bank is more
suited to provide finance and oversight. Government guarantees help mitigate
certain risks and enable the use of project finance. The monitoring role of the
bank prevents moral hazard and aligns incentives to motivate discipline of the
SPV and respect of contracts (Yescombe, 2007).
When the construction phase is finished and the project enters into operation, the need for strict bank monitoring ceases. Its role is overtaken by a bond
rating agency and insurance companies, who take care of the bond finance,
which is now cheaper and more suitable. Bond holders do not undertake monitoring themselves, as they rely on the rating agency to control economic and
financial performance of the SPV. The financial lifecycle of a PPP is depicted
in Figure 2.5.

Figure 2.5: Financial lifecycle of a PPP
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The bank regularly monitors its financial model, which evaluates key ratios
of the project. There are two key ratios and two reserve funds and they are
measured according to the accounting base case. The Loan Life Cover Ratio
(LLCR) which as calculated as: Net Present Value of Cashflow Available for
Debt Service (”CFADS”) / Outstanding Debt in the period.
LLCR provides information whether the borrower is able to meet his obligations to repay his debt. It should be above 1 and banks require LLCR above
1.2 in normal conditions. Lock-up is triggered at 1.1 and does not allow to pay
out dividends are repay the senior debt. Default value is around 1.1 too and
represents a violation of the credit agreement. The bank can then seize a part
of availability payments.
Debt Service Cover Ratio (DSCR) is calculated as CFADS / total debt service, where total debt service = Principal Repayment + Interest payments +
Lease payments. This ratio tells the lender whether the borrower is able to
generate sufficient cashflow for a given period to cover his debt service. It is
typically computed monthly, quarterly or yearly. To achieve smoother values
rolling (x) period look-back values can be used (Crawley, 2008).
The bank would typically require minimal annual DSCR of 1.2 in a base case,
1.15 for lock-up and 1.05 for breaching the DSCR covenant. Additionally, the
private party is required to open a Debt Service Reserve Account (DSRA)
which serves as a security measure and stores the next debt repayment. Also a
Maintenance Reserve Account (MRA) can be opened to store capital for large
life-cycle expenses such as general highway overhauls.
For projects realized in the Czech Republic, the bank loan has a floating PRIBOR (Prague Interbank Offered Rate) with frequency of resetting corresponding to the repayment calendar. It would be hedged by an interest rate swap
for 25 years at approximately 80% of the value of the loan (Trojak, 2013). The
interest rate risk is thus borne by the private contractor, not by a bank. The
bank receives a margin of 2-3%. In general, the financing is very similar to any
other project finance scheme prepared for the private sector.
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Financing of PPP in Europe in 2013

The European PPP Expertise Centre, EPEC, provides an overview of the European PPP financing market in 2013. According to the Review of the European
PPP Market (2014), the PPP market saw an improvement in 2013 over the
previous year. The total number of transactions reaching financial close in
2013 was 80 (68 in 2013) with total value of EUR 16.3 billion (EUR 12.8 billion
in 2012). Six of the transactions exceeded the EUR 500 million mark and four
of them dealt with road infrastructure. More than 90% of transactions were
based on payment for availability mechanism, with only six projects using user
payment or transferring demand or traffic risk.
Majority of projects (80%) was financed through governments and national
or international public financial institutions. The government has provided financing or guarantees in 14 cases. The role of institutional investors has grown,
however, when they financed the debt in 16 (20%) projects. Various insurance
companies and pension funds provided debt worth EUR 2.5 billion with average
maturity of 30 years. These transactions took place only in the UK, France and
Netherlands, which have accordingly mature capital markets for infrastructure
bonds and other non-bank debt instruments (PWC, 2013).
The average maturity of senior debt was around 20 years in banks, with maximum maturity at 30 years. Only below a third of projects were financed
for longer than 25 years. However, the average maturities differed between
countries, with the UK, France and Netherlands having the longest ones. The
average commercial bank loan margin was at 320 bps (340 bps in 2012). For
the construction phase the margins were 286 bps (300 bps in 2012) and near
the loan maturity at 341 bps (250 bps in 2012). Compared to the 2012, the
difference between maximum and minimum margins widened to 550 bps and
210 bps respectively (450 bps and 220 bps in 2012).

Chapter 3
PPP concept in the Czech
Republic
3.1

Institutional settings and the procurement process

Public authorities engage in procurement to obtain goods and services from
the private sector. The goal of this process is to spend public resources efficiently and get economic value in return. Well-designed legislature is needed
to achieve this goal through fair competition in a regulated environment which
supports not only following of the rules, but also good intentions of all parties
and optimal social outcome.
PPP projects can be realized through two main law structures: Act on Public Contracts (Act No. 137/2006 Coll., Zákon o veřejných zakázkách) or Act
on Concession Contracts and Concession Procedures (Act No. 139/2006 Coll.,
Concessions Act, Zákon o koncesnı́ch smlouvách a o koncesnı́m řı́zenı́). These
acts provide judicial foundations and processes for public procurement and
PPP concessions.
The open procedure is by far the most used award procedure by volume by
the Czech Road and Motorway Directorate (vsechnyzakazky.cz, 2014). The
RMD has awarded a total 2711 contracts worth almost CZK 178 billion since
2007. The Table 3.1 presents breakdown of various kinds of procedures used
by the RMD.
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Table 3.1: RMD - Award procedures used by volume and number,
2007-2014 (without VAT)
Procedure

Value CZK

Number of contracts

110 526 678 772

611

Restricted procedure

27 796 045 625

165

Negotiation procedure without publication

22 930 888 149

594

Negotiation procedure with publication

15 656 493 062

1302

1 033 651 518

39

177 943 757 126

2711

Open procedure

Unknown procedure
Total

Source: Author based on Vsechnyzakazky.cz (2014).

Since the processes of awarding a (lucrative) contract or a concession are prone
to corruption, its prevention is a key element of both acts. The main principle
of prevention of corruption and intentional favoritism is a clear contract award
procedure without any requirements that could potentially deter competition.
On a theoretical level, the Czech Republic has already transposed the European Union Directives into national law (Directive 2004/17/EC).
The procurement process of major road infrastructure is organized by the
Road and Motorway Directorate which is a national contributory organization, founded by the Ministry of Transport and Communications. Its main
task is management, maintenance and repairs of motorways and roads of the
1st class. This includes management of own assets, optimal allocation of funds
for new projects and execution of approved transportation policies. RMD thus
has a central role in providing major road infrastructure and its decisions have
a significant impact on what is built and how.
Joint report prepared by the Czech Supreme Audit Office (SAO) and the
German Bundesrechnungshof (BRH) (2014) focused on auditing procurement
of public buildings, road infrastructure and corruption prevention measures
provides some practical insights and recommendations towards more fair and
transparent tenders.
There are two particularly relevant aspects of the tendering process that have
a strong impact on the final price and time dimension of a given project. These
are criteria for evaluation of the total defined final cost of a project and rules
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allowing space for extra works realized after a given contract has been agreed
and officially confirmed. Ultimately, these can decide failure of a given infrastructure project due to severe cost overruns or delays resulting in fines and
following costly lawsuits.
The legislature in the Czech Republic allows the procurer the option to ask
for extra works under certain conditions, if the need emerges only after the
final contract has been signed. However, these extra works are not competed
for but awarded in a much simplified and fast process. This is not necessarily a
bad measure, especially when on paper it is stricter than in German law, but it
can be and actually is misused to a large extent, as will be shown later. Breaking this measure then results in situations prone to corruption and exaggerated
costs due to no competition.
The second aspect, evaluation criteria of the final bid price, is perhaps even
more important, especially in terms of supporting or deterring a fair play game.
For small projects such as office supplies, the lowest price usually means the
best offer and determines the winner. On the other hand, the lowest price might
not be the best option for long-term complex projects such as infrastructure.
Evaluating the best price is a challenging task both in terms of institutional
settings and technical standards.
Price and technical standards for road infrastructure offer a solution to these
challenges. The public authority can use such price standards to gauge bids
from the private sector and evaluate them in a transparent manner. Germany
already uses databases of price normatives to determine an objective price of
public works. Their value is derived from completed building projects. The
Czech Republic also has a database of price normatives for roads, published by
the State Fund for Transport Infrastructure (2014), but it is not an effective
tool yet. Overall, such standardized costs help create transparency and fair
decision making processes.
There are also other aspects of evaluation of the competition process, as NKU
and BRH (2014) notes. Bids of contenders that have not been disqualified have
to be judged according to numerical correctness, technical appropriateness and
value for money based on the specification criteria of the tender. The tendering
authority has to identify the most economically suitable offer and carefully in-
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spect all suspiciously low bids. This should encourage decisions that take into
account longer horizon of projects.
In the Czech Republic, only the final total price is evaluated and the cost
of individual components is not taken into account and so inappropriate price
compensations within the final bid cannot be considered as a reason for disqualification. On the contrary, particular unitary costs are considered in Germany
too. If their structure suggests that they are set inadequately low or high, the
bidder is asked for explanation. Bidder with too low or high total price cannot
be awarded a contract either.
Czech legislature offers an option to cancel a tender after cost evaluation only
if bids with too low price have been submitted that the bidder is not able to
justify. If the final price is too high compared with the expectation of the
procurer, there is no rule that would prevent this bidder to win the contract.
German laws indicate that if one or more bids differ by more than 10
Additionally, the German procuring authority has an important institutional
mechanism against unfair competition. If it has a suspicion on a behavior of
a competitor that might inhibit competition, the authority is required to report this supposition its superior body, which has to decide the next steps.
It will then decide whether to inform for example the antitrust authority or
prosecution services, which have mechanisms to tackle such suppositions. The
procuring authority also has to authorize the process in case the value of the
contract exceeds EUR 50 000 and it was not awarded to the lowest bid. An
agreement has to be reached whether to award the contract or cancel the bidding process. There is no such procedure in the Czech Republic.
Taken as a whole, the Czech Republic already has a developed system of public procurement that complies with EU directives and theoretically provides
enough room for fair competition and efficient procurement processes. In practice, however, these rules are often not sufficient to guarantee the best outcomes,
as will be shown below. Comparison to German institutional mechanisms offers a perspective into even deeper and more sophisticated set of principles that
guide the competition and evaluation of the bids for providing public goods and
services.
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Problematic issues of the institutional settings

The report on Procurement of public building and corruption prevention (NKU
and BRH, 2014) identifies three problematic areas that affect selection of the
optimal candidate for a given public work and have a meaningful impact on the
final total price of building projects, especially in the context of road construction. These often overlapping areas consist of insufficient contract definition
resulting in excessive extra works, inappropriate contract criteria that inhibit
stronger competition of more players and finally a general lack of adherence to
the official legal rules of procurement processes that cause deficiency in transparency and create room for corruption.

3.2.1

Contract definition and extra works

Proper and exhaustive contract definition is a key to basic control over the
price of a given project. It should define what exactly the public authority
is demanding and expecting to be delivered. This will help reduce the occurrence of extra cost and building modifications, that naturally emerge in large
construction projects during their realization, i.e. after the contract has been
signed.
The Czech legislature is prepared for such cases and on paper requires even
stricter limits that the EU. The EU legislature indicates that the volume of
extra costs cannot exceed 50% of the initial total expected cost. The limit in
the Czech Republic is set at 20% of the initial total agreed cost and is often
exceeded (NKU and BRH, 2014). These extra needed costs have to be necessary as well as in line with the initial main contract. Such limits make sense
in order to motivate as accurate contracted works definition as possible in the
initial agreement.
There is another aspect of extra works that makes them especially attractive
for rent seeking individuals. That is because the legislature makes it possible
to award the extra works contract to the same original contractor even without
the normally required action to publish info about it and realize a whole new
procurement process with other competitors. Such simplified processes make
sense in the context of risk that a standard procurement procedure could cause
time delays of the ongoing project and bring other complications in case an-
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other competitor would won the extra works contract.
On the other hand, they also create large lack of transparency and are thus
prone to corruption and definitely prevent competitive behavior. One concrete
example is given by the report to demonstrate the scale of the problem. During
a construction of a speedway city ring in two cases the procurer neither entered
into any written agreement nor assigned the extra works through any ways allowed by the law. The volume of the transactions was CZK 1591.4 million and
CZK 4135.8 million without VAT. In both cases the extra costs exceeded the
allowed limit of 20%, the planned costs were actually exceeded by 21% and by
91%, respectively. Missing the target costs hugely by over 90% is a clear sign
that the contract conditions did not reflect reality. The reason indicated is insufficient contract definition with ambiguous volumes and kinds of demanded
works. What is perhaps even more important that these money were spent
without proper procurement procedure and thus eliminating the possibility of
fair competition.
It is not only the lump sum of extra costs as a percentage of initial costs
that can serve as an indicator of proper contract specification. Drawing on the
German experience, using unit costs to evaluate efficiency of the extra costs
is a useful measure to detect potential overpricing, which resulted from less
transparency and no competition. This is especially relevant for road infrastructure, which can be relatively easily decomposed into per unit charges with
unit prices implicitly available in initial contract, in other contracts and also
with database of price normatives. The unit prices of extra works related to
some contracts have been identified by the NKU to be distinctly higher than
similar works done by the same contractor.
What is a significant finding of the report is that the average building costs of
a one kilometer of a four-lane highway are much higher in the Czech Republic
than in Germany, based on a sample of constructions. The cost realized domestically is CZK 355 million per kilometer, whereas the long term averages
from German Ministry of Transport, Building and Urban Affairs indicate a
price over 36% cheaper around CZK 260 million (NKU, 2013). That is a huge
gap which provokes many questions, which will be addressed empirically later
in the text. The only reasonable attempt to disprove this finding is to point
out that the numbers are based on highway sections that cannot be compared.
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This argument, however, can be applied to virtually any highway unit cost
and so it is more important and challenging to focus on the reasons and facts
behind such findings.

3.2.2

Contract criteria and lack of smaller players

Proper contract definition generally specifies what is demanded but it is not the
only problematic aspect of contracts for public works. The other important aspect is related to sufficient competition and thus who is allowed to take part in
the procurement process. Qualification criteria for large infrastructure projects
make sense. The public authority wants to address potential competitors that
possess appropriate expertise plus scale and scope to be able to successfully
complete the demanded work. At the same time, such required qualifications
may have a discriminating effect if set too strictly.
That is indeed what the NKU has found out for conditions of an open tender for construction of a highway. The eligible contractor would have already
realized three road constructions each worth over CZK 700 million and finished
or put into operation in the last five years. There are only nine companies in
the Czech Republic that meet this condition. Another open tender for highway
construction required track record of six construction projects with minimum
yearly volume of CZK 12 billion in the past three years. That is a huge level
for Czech conditions and it would be perhaps difficult to justify such a strict
threshold.
Such demanding thresholds on past transaction volumes of road constructions
lead to a small number of eligible players who have the power and capacity
to fulfil them. This in turn discriminates smaller players with similar expertise and scope but lacking required scale. The result is a limited number of
competitors that compete for the same works again and again because only by
winning large contracts now will they be qualified to compete in the future.
There is a room for potential risk of price cartels in such conditions since these
big firms operate against the public authority in an environment not much different from oligopoly.
A second perspective stems from the fact that the procuring authority is not
required by law to tender bulk construction projects in smaller parts. Doing so
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would make perfect sense in the context of road infrastructure because a kilometer of highway or a bridge are roughly homogenous goods. NKU has found
out that road construction projects in the Czech Republic are often tendered
in bulk or in voluminous parts. This corresponds with the above explained
conditions and suggests a potential solution to motivate more competition.
Three large road construction projects of a city ring were analyzed and a significant room for savings was discovered if they were procured in separate
open tenders in smaller parts. The savings amounted to CZK 790 million, or
5%, from a total volume of CZK 15.5 billion. More concretely, if six building
projects were tendered separately, savings of 25% (CZK 62.5 million) would be
realized. In a similar manner, tendering twenty bridges separately would save
25% (CZK 287.8 million) again. It is clear that division of bulk projects into
smaller parts has potential to bring significant cost reduction.

3.2.3

Breaking of rules

The two above depicted areas in combination with actual breaking of some lawfully binding norms lead to serious doubts about credibility of such procurement
processes (Pavel, 2009). Cases of unfair selection processes are registered. Although they are difficult to uncover and facts are often ambiguous and mixed
with speculations from media and politicians, there are institutional mechanisms that attempt to provide independent audit and evaluation processes.
The Czech Supreme Audit Office is an independent organization whose responsibility is to control economic use of state properties and the income side
of the state budget.
One such controlling audit of many awarded contracts in the construction of
road infrastructure has revealed a number of breaches of rules of the law. The
following examples clearly demonstrate that even following the law and acting
accordingly is a serious challenge in the Czech Republic.
 The tender documentation has been changed four times during a month

in the public procurement of a highway city ring in 2009. The changes
were caused by alterations in project documentation and technological
parameters of the tender. This creates unpredictable and risky environment for private firms to participate in.
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 The deadlines are another sphere with problems. In one case for road

repairs the bid was submitted one month late and still accepted. In
other cases related with road construction and maintenance contracts
were signed later than stipulated by the law. In yet another set of cases,
also road related, the notice about awarded tender was sent after the
deadline or not published at all.
 Qualification criteria were not respected for many infrastructure projects.

In some cases bidders who did not meet the contract criteria or did not
prove sufficiently their qualification were not excluded from the tendering process. The opposite also happened when the procurement authority
was not able to justify why it excluded a candidate who met all requirements. Such unfair behavior deters competition and creates uneven conditions for the players.
 Procurement processes in tenders of small scale for highways city ring,

with total cost up to CZK 500 thousand, significantly lacked transparency.
It was impossible to verify correctness of the selection process because
it was conducted only over phone when price and timing details were
discussed. No paper documents about the discussions were issued.
All the above presented problems and defficiencies in Czech institutional settings support the hypothesis that Czech institutional environment is hindering
the potential of PPP projects. As was discussed in the beginning in their characteristics, the succes PPP projects lies in well defined and respected contracts
that in turn create a powerful and efficient organizational structure that is capable to create value for the public. Both Trojak (2013) and Janeba (2014)
conclude that the most basic thing needed to go forward with PPP projects
in the Czech Republic is a political will and a will to build road infrastructure
responsibly.
On the other hand, when rules are not respected and the private sector faces
risks of unfair competition or judgement by the public authority and lengthy
procurement processes, the potential of PPP projects is very limited and they
are prone to failure. Absence of better control mechanisms and lack of transparency in the procurement process lead to doubtful cost overruns and time
delays. This does not necessarily mean that all cost overruns are motivated
by rent seeking, but insufficient trust in the system does not allow for clear
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resolution. What is important, that these problems can be addressed and that
the year 2014 could bring changes towards better infrastructure development.

3.3

Possible solutions to Czech institutional flaws

In the words of the current Czech Minister of Transport Antonı́n Prachař:
“There are many simple solutions that can be done fast” (2014). Although
this is certainly true, there is still a long and demanding way towards properly
functioning procurement institutions. The possible solutions can be distributed
into four principal areas, which are tightly interconnected: changes to the law,
qualification, capacity and accountability of the public authorities responsible for infrastructure, sophisticated approach to project planning, development
and evaluation and finally adopting an asset management perspective on the
current and future infrastructure.
Clear motivation for these endeavors is twofold in the case of the Czech Republic. In general, investment into infrastructure is an engine for future growth, but
individual investments need to be assessed on the cost-benefit basis. Moreover,
by accessing the EU, the Czech Republic has become geographically important center of logistics and has traditionally an exceptionally high proportion
of industry on the GDP (Eurostat, 2014). Heavy dependence on industry
and strategic logistic position imply a strong need for reliable and sufficient
transport infrastructure. The Czech government should realize this and put infrastructure among top priorities to sustain economic growth and international
competitiveness.

3.3.1

Improvements in laws

First, changes to and better use of existing laws are needed, plus one important new law is desirable. Although the European Commission (EC) Directives
covering public procurement have been translated into national law, there were
some further adjustments of the Czech lawmakers that make the Act on Public Contracts unnecessarily stricter. Especially the clause about extra works,
which are locally set to maximum 20% of the initial contract compared to the
EC standard of 50% (Act No. 137/2006 Coll., Directive 2004/17/EC). This
creates complications and delays in large construction projects where unpredictable changes naturally occur.
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The overall solution to the Act on Public Contracts is its appropriate use as intended by the EC. No significant changes are actually needed and the Ministry
of Regional Development (2014), which takes part in the process of developing
a national concept of cooperation between the private and public sector, is now
working on a draft that will address the issues mentioned above and make the
Act more usable.
There is a similar problem with the internationally respected FIDIC contracts
used for engineering contracts. Although these well-designed and standardized
contracts are used, they are implemented with notable changes that are sometimes contradictory and destabilize smoothness of the process (Klee, 2014) .
To work properly, FIDIC contracts need to be used consistently and without
changes.
The Environmental Impact Assessment (EIA) laws also need an overhaul towards much faster approval processes of transport infrastructure. Design of the
laws enables local environmental associations and activists to block construction of projects of cross-regional importance, such as the R35 motorway, for
extended periods of time without reaching any meaningful compromise (S.O.S.
Český Ráj, 2014). This in turn causes enormous economic costs of delays and
extensive negotiations.
In practice, a response to such environmental obstructions is a salami tactics (Janeba, 2014). This means that parts of a motorway that are located
in areas with no problems are agreed on and built. Later comes a situation
when important parts are finished and projected and need to be connected
through a problematic part in a certain desired way. At this point the parties
responsible for executing a given project have a stronger bargaining power and
push forward their plans. One solution is to improve the EIA laws, which is
already happening under the Ministry of Regional Development (Dostálová,
2014). The second needed solution is even more important and its impact is
beyond EIA.
The key piece of law that would significantly improve many aspects of road
infrastructure is the Act on Linear Structures, which is one of the priorities
of the Ministry of Transport (vlada.cz, 2014) and is now in the preparatory
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phase, scheduled to come to government discussions in June 2014 (vlada.cz,
2014). The new law will deal with many of the problems explained above,
simplifying building permits processes with EIA and land buy-outs in mind.
The law is inspired by its German model and its core principle is that a line
structure is understood as a single construction, for which all permits are obtained and discussed. This translates into only one round of all negotiations
and evaluation of objections, which speeds up and simplifies the whole preparatory process. Another way to speed up the preparatory phase is to facilitate
fast buyout of land under the planned infrastructure. This measure is already
approved by the government and enables up to eight times higher (up to sixteen
times in special cases) buyout price for agricultural land as a bonus for swift
cooperation (Ministry of Transport, 2014).
Additionally, the institute of adjudication should be introduced to enable fast
and qualified dispute resolution by independent referees. Adjudication is already supported by the FIDIC contracts and used in other European countries,
including neighboring Slovakia (SACE, 2010). This institute helps to deal with
disputes in a way that does not cause delays as compared with court sessions
or lengthy resolutions by the Czech antitrust authority, the Office for the Protection of Competition, whose “practical malfunction . . . paralyzes effective
management of the state with public resources, especially for its inability to
arbitrate consistently, predictably and in given deadlines” (p. 12, ARI, 2014).
Overall, the proposed changes in laws are motivated by the urge to increase the
speed and reliability of the processes they govern and to accentuate a proper
use of the existing laws. The new Act on Linear Structures is a major move
forward to make building of road infrastructure more efficient and timely. Stable and trustworthy legal framework is fundamental for healthy functioning of
institutions and creates a basis for improvement of organizations that build on
top of it.

3.3.2

Improvements of skills of involved public authorities

The recommendations of best practice from abroad are clear: the public procurement authority, the RMD in the Czech case, needs to be respectable in
terms of its skills and professional capacities. Top executives (Havlı́ček et al.,
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2014) of large Czech construction and engineering firms all agree that professionalization of public officials is absolutely crucial for a well-functioning
relationship between the private and public sectors. The officials are afraid to
and do not want to make decisions, since they are aware of their incompetence.
This creates a hostile environment between the interested parties, stemming
from the frustrated public officials. The result is that the state is weak in carrying through its will and vision.
Dostálová (2014) of Ministry of Regional Development even claims that higher
expertise of the public officials is actually better against corruption than laws
that do not solve much of the illegal shadow actions. Knowledge-based, western
and ethical approach to infrastructure projects is needed rather than anticorruption laws. This is in line with results of a survey conducted by the ARI
(2014), where the 272 respondents from professional organizations and public
authorities indicated better skillset of decision-makers and determination to
act without being influenced as the best measures against corruption. On the
contrary, a stricter Act on Public Procurement scored the worst, with nearly
half the importance. The solution is straightforward: build up public sector
expertise using best practices from abroad.
The reasoning is simple. The procurement authority needs to be highly qualified, because the private sector has stronger and better commercial, negotiating
and financial capacities, postulates Grigorian from Infrastructure UK (2014).
The solution is to source the expertise from the private sector by hiring experienced professionals from there using the secondments institution (Civiliservice.gov.uk, 2014). The individuals become employees of the Treasury and are
thus contractually prevented from acting in a conflict of interest.
Another way to ensure public authority responsibility and accountability is
the institution of a Senior Responsible Owner (Department of Finance and
Personnel UK, 2000), who has an executive role in charge of a given program
or project. He is the visible leader and manager of the project throughout its
whole life and has the authority to decide and should keep the business focus.
In case of EU funds, the managers also ensure that all available financing is
utilized where needed. Such concrete person behind a project secures its stable
and dedicated management with personal stake to motivate successful progress.
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Britain is not the only source of best practice to learn from. The neighboring
Austria offers a relevant example of how a state owned company can work effectively. Asfinag is responsible for construction and maintenance of Austrian
highways and motorways and as a whole acts as a PPP based on the most
sophisticated structure Design, Build, Finance, Operate, Transfer (DBFOT),
where the state is the ultimate owner. It is organized like a PPP in a way that
it owns sub companies responsible for the respective tasks.
Asfinag is functioning as a private entity whose only income are tolls, revenue
from stickers and rent from amenities built around the roads. Debt financing
is eased by state guarantees. Its private nature is reinforced by the orientation
on the users of its roads viewed as customers. This means that the company
is having for example internal rules on the maximum length of repairs on a
road so that driver comfort is not affected. For smaller tenders, it is willing to
pay a premium for a speedup of approximately EUR 10 million for one month
(Sieber, 2014). Asfinag represents a great example of how a state owned firm
responsible for infrastructure service can work well in line with market principles.

3.3.3

Strategic project planning and better evaluation

Building upon sound legal foundations and professional public authorities, the
next crucial step towards more, better and cheaper roads and railways is a
long-term strategic plan. The inspiration can be found again in the UK, which
annually publishes its National Infrastructure Plan (HM Treasury, 2014). It is
a thorough document containing evaluation of the current state and especially
indications on future priorities and needs. National Infrastructure Pipeline is
a part of the plan and contains detailed information on all relevant projects
across sectors with financial, capital and other information.
The pipeline, ensuring a steady flow of projects, is an important implication
from the infrastructure plan and has positive consequences on the development
of the construction business landscape. Top executives from the private sector (Havliček et al., 2014) agree that having a predictable project pipeline is
a desirable condition for a stable business environment, because it creates a
long-term vision and dialogue between interested parties with pressure on fair
competition and quality delivery, supported by a certain degree of predictabil-
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ity and reputation.
Effective generation of projects for the pipeline has to follow certain principles to ensure economic use of resources. Grigorian (2014) suggests two tests
of PPP project: it has to provide value for money and suitability for private
financing has to be answered. A more advanced approach is now being used in
the UK, where quantitative assessment of value for money is topped by qualitative assessment of viability, desirability and achievability to better understand
the needs the project is addressing.
Division of projects into two categories based on levels of riskiness helps to
explain the substance of PPP project planning and the two regimes of approaches towards them (Grigorian, 2014). Projects with low risk should be
evaluated based on simple objectives, the lowest cost, without dialogue, with
central approval and strict standardized contracts. On the other hand, projects
with higher risk need more complex evaluation based on best economic value
(as opposed to the lowest price), in a dialogue between the parties and tailored
contracts. Some aspects of these regimes imply that Czech Republic is using
the wrong criteria for some of its projects. Especially the strategic transport
infrastructure should be treated in a regime with higher risk and need for sophisticated grip.
To legally support more transparent and reasonable project evaluation, the
Ministry of Transport, or its investor organization RMD, should develop methodologies for consistent approaches to extraordinarily low bid prices, assessment
of economic value for money, which goes beyond a single bid price and finally
a methodology to understand extra works and prevent their misuse (Hlavička,
2014). These three methodologies would encourage faster and predictable decision making and set clear rules for all competitors.
Another motivation for a long-term plan is a new Programme term 2014-2020 of
EU funds, which will provide around EUR 20 billion to the Czech Republic and
approximately 22% is planned for Operation program Transportation (Ministry
for Regional Development, 2014). The motivation is strengthened by the fact
that Czech Republic had problems with utilizing all available funding from the
EU in the past due to lack of prepared projects and inability to find good use
for them. The first requests for proposal are scheduled to the beginning of 2015
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(Dostálová, 2014). Transport infrastructure is one of the priorities and so better use of the structural funds is desirable and should be assured and monitored.
Overall, a strategic approach is needed to ensure economic allocation of resources for desired projects that have potential to supports infrastructure of
a country. Czech Republic should develop such a long term strategic plan to
realize what are the priorities in transport infrastructure. Among other things,
it would allow for participation of international investment organizations such
as the European Bank for Reconstruction or the European Investment Bank
on the largest multibillion projects. The Transport Sector Strategies (2013)
approved by the government on the 13th of November 2013 are a good step
forwards, but what is even more important that the public authorities stick to
the plan across election cycle, provide sufficient financial and political support
and show a collective will to bring it to a successful end.

3.3.4

Asset management perspective

The most sophisticated approach to infrastructure is to look at it from the asset
management perspective. This means viewing infrastructure as an asset on a
balance sheet of a country or company and handle it as if it were a business.
It also helps to realize what stock of infrastructure a country already has and
where are the gaps that need to be addressed. Such mindset then provides
a bridge towards understanding the conceptual relationships between initial
investment, asset depreciation and optimization of a life-cycle cost though investment into maintenance, leading to rational management of infrastructure
assets (Jonhnston, 2014). The DBO structure of a PPP project is desirable in
the light of such arguments, taking into account the life-cycle costs of a project
and thus meaningfully motivating long term quality and reliability.
There is a strong rationale for proper infrastructure asset management, as
there are big costs associated with not investing that propagate throughout
the whole economy, as Johnston points out. The reasons are such that they
have a negative impact in a number of areas: environmental, economic, related
to safety, accessibility and integration. For example, neglected roads cause congestions and subsequent air pollution, limited road network inhibits business
expansion, poor road safety results in accidents and weight restrictions and
finally reduced accessibility and integration cause limited freight and passenger
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movement having a direct impact on the economic activity.
The costs associated with not investing should serve as an argument for politicians with short-term views over the electoral cycle that imagined savings now
will in fact result in bigger costs in the future. Johnston puts forward an example that a cost/benefit analysis for Birmingham has estimated that not investing
now will bring three and half times bigger costs in the future. This should send
a warning message to the Czech decision makers that timing of their plans has
a profound impact in the cost planning of infrastructure projects. Figure 3.1
demonstrates that timely scheduled maintenance saves a lot of potential future
costs and it is thus economic to start with renovations in time.
Figure 3.1: Asset life cycle
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Source: Author based on Johnston (2014).

Another message for the decision makers is stressed by Dornan (2002), that
a state plays an important role model function in prudent care of its assets
and thus nurturing and encouraging private sector confidence and investment
into infrastructure. Lin and Lu (2014) go even further and propose that infrastructure should be defined as a new asset class to promote higher interest
of investors and market pricing of creative and innovative projects that would
serve the needs of a country. Given the rather conservative nature of Czech
financial markets, such vision is probably a question of medium to long term
future. However, constant progress towards it is absolutely necessary to remain
competitive and attractive for foreign investors.
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PPP Projects in the Czech republic

The last transaction with capital value over EUR 5 million registered by the
European Investment Bank (EIB) took place in the Czech Republic in 2010
(EPEC, 2010). In 2010, there were four PPP projects with total value of approximately below EUR 250 million. In contrast, western European countries
engage every year in more transactions with significantly larger values. United
Kingdom is the dominant leader, followed by Benelux countries, France and
Spain. Germany is not a big player in the PPP market, as can be seem from
the yearly Review of the European PPP Market published by EPEC.
The value of PPP projects concessions in the Czech Republic realized in April
2013 was CZK 53.7bn, as monitored by the Czech Ministry of Finance (2014).
Such values are relatively low and encompass only minor projects without significant infrastructure investment.
Table 3.2: The value of PPP projects concessions in the Czech Republic
Subject of concession

Value CZK billion

Share on total

46.2

86%

Energy

2.9

5%

Social services

1.0

2%

Other

3.5

7%

Total

53.7

100%

Water management

Source: Author based on MoF (2013).

Both Janeba (2014) and Trojak (2013) agree that there are no examples of
successful infrastructure PPP projects and that there were attempts, but all
failed and were transformed into traditional forms. The limited success of PPP
projects in the Czech Republic is one of the motivations of this thesis. It not
only analyzes the challenging parts of PPP realizations, but also suggests many
important changes that need to be made to succeed with PPP. On top of that,
one particularly relevant project is examined and empirically modeled.

Chapter 4
Value for money model for the R35
I chose to evaluate the value for money created by a PPP concession for the
R35 motorway. The R35 should one day connect the cities Liberec and Lipnı́k
nad Bečvou through a total of 260 kilometers of motorway that will provide the
necessary northern alternative to the now overloaded and ageing D1 highway
connecting three biggest Czech cities: Prague, Brno and Ostrava. So far, only
slightly above 20% of the total road length has been finished, although the idea
and its plan already exist for half a century (R35.eu, 2010). The new government made finishing the R35 one of its transport priorities (vlada.cz, 2014),
especially due to its strong strategic importance and as a way to lighten the
burden of the D1, which needs a major overhaul.
To evaluate the value for money of the R35 project, I use The Toolkit for
Public-Private Partnerships in Roads and Highways, created by the PublicPrivate Infrastructure Advisory Facility (PPIAF) under the World Bank, which
main purpose “is to assist transport sector policy makers in low- and middleincome countries in implementing procedures to promote private sector participation and financing in the development of their road and highway sector”
(PPIAF.org, 2009). It is a very detailed and complex model, including many
parameters and variables that makes it possible to accommodate the necessary
financial planning task. Such model is suitable for the Czech Republic and
offers options for adaptability to the local conditions.

4. Value for money model for the R35

4.1

44

Value for money model as a tool

The single most important thing to realize about the model is that it is only
a tool used by bankers, planners, consultants, public officials and other professionals (Trojak, 2013; Janeba, 2014). It captures the projected comprehensive
reality into a synoptical structure, which contains data about assumptions and
forecasted financial stocks and flows, which are transparently interlinked within
the model. The realization about the nature of the model as a tool is absolutely
crucial for understanding its purpose and role in cost planning of PPP projects.
Most economic and especially econometric models contain parameters that are
estimated and their purpose is to demonstrate or describe a certain effect or relationship, and subsequently draw adequate conclusions and recommendations.
On the other hand, the assumptions and variables in the PPP model are based
on a sophisticated discussion between the private and public sector and their
respective areas of expertise. This is demonstrated by the fact that the state
is aiming to rationally minimize its costs and reduce the strain of its budgets,
whereas the goal of the private sector is to maximize its profit. It is the institutional settings that facilitate this optimization rather than a financial model.
In the case of infrastructure, the organizational form of the PPP is designed in
a way to achieve desirable outcomes in an efficient way.
For example the cost of one kilometer of a motorway, which is the key driver
of the whole model, as will be shown later, is a very complicated issue that
must be approached from a number of perspectives. From a technical point
of view, the design and construction cost can be computed and explained in
an exact manner of specifications, materials, man-hours and so on. However,
the ecological, legal, social, political and economic aspects are often difficult
to quantify and need to tackled on an institutional basis. This includes using
best practices, expert opinions, common sense, civic organizations, legal tools,
democratic institutions, independent controlling bodies and other methods to
form a comprehensive understanding of a given issue.
Other examples can be made to demonstrate the appropriate use of the model
along with institutional arrangements. One of them is the life-cycle cost optimization, which stems from initial quality of the infrastructure and timely
repairs. Although the model is able to compute potential savings arising from
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lower heavy maintenance costs, it is not able to tell what is the optimal minimal
price for a given desired level of quality, which must be defined in cooperation
with the public sector. Connected with quality deterioration is the problem of
overweight trucks, which damage roads for other users. The solution is clearly
institutional and quality optimization cannot help, but stricter rules and controls by the police can. Finally, despite the fact that the model can show what
is more cost efficient, it is naturally not able to decide whether rail or road is
the best solution and where it should be located. Such questions have to be addressed by national or European strategic documents concerning development
of infrastructure, for example the TEN-T policy of the European Commission.
To conclude, the model is a useful tool to compute and transparently demonstrate the financial structure of a motorway PPP project but its results are
only as good as the assumptions, which are subject to knowledgeable discussion between the private and public partners rather than optimization or precise estimation. As was mentioned before, the state must be able to define its
needs and demand value for its money. If it is not, the model cannot help and
can perhaps be used to its disadvantage. Such was the case of D47 highway,
where the Czech authorities agreed on conditions that were not favorable for
them and too lucrative for the private partner, who took advantage of the state
incapacity to compute and enforce fair payment for availability (Hrnčı́ř, 2009).

4.2

Model overview and setup

The model used corresponds with the Design, Build, Finance, Operate, Transfer (DBFOT) method, which is one of the more sophisticated ones containing a
high level of private sector involvement, especially due to use of private financing and bundling of construction and operation together. The model stands on
nine categories of assumptions and variables. These are regarding general and
construction parameters, traffic and toll, recurrent costs, financial structure,
depreciation, taxation and inflation, private partner discount rates, public authorities discount rates and the mode of operating subsidies.
General and construction parameters. This year, 2014, is selected as a study
year, with construction beginning in 2015 and lasting for six years. This is a
reasonable assumption given that the Ministry of Transport assumed to build
on average 141.9 kilometers of highways and motorways per year between 2000
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and 2010. However, the actual average length achieved, was only 39.1 kilometers (NKU, 2013). My assumptions consider two years of planning and four
years of construction with 50 kilometers of the motorway being built per year
thanks to the PPP structure. The portion of construction works is linearly
spread at 16% of works between 2015 and 2019 and at 20% for the last year.
The motorway comes into operation in 2021. The whole concession, including
the construction periods, lasts for thirty years.
Then comes the most important parameter – the total construction cost of a
one kilometer of the motorway. It is very complicated to answer this question
and any answer can be easily disputed, because usually one party is motivated
to show that a given price is adequate and the other suggests that it is too expensive. The way to find out is to compare it with other construction projects
at home or from abroad. The simplest argument to undermine any comparison is that a given study is comparing incomparable sections. This is indeed
true, especially when comparing among different countries. One study of the
cost of Czech highways addresses this difficulty by creating an overview study
subtitled “comparative analysis of comparative analyzes” (cenadalnic.cz, 2008).
To use a representative value, I base my assumption of CZK 295 million per
kilometer on a number of sources. The key price indication is given by the report of NKU (2013) , which specifically evaluates the preparation construction
costs of Czech highways and motorways. It found a price of CZK 378.1 million
per kilometer of a motorway based on a weighted average of a diverse sample
of 41 motorway sections. It has also found out that the biggest cost overruns
happened during the planning and zoning phase and caused a 68% of cost increase. Moreover, the expenses increased by 37% also during the construction
phase.
To get a reasonable reference price, I discount the initial price from these
overruns. The resulting price might be considered ideal, but with the natural possibility of being exceeded. To reflect this line of thinking and also
scientific research, I put a premium of 10% on top this price. It is called a
PPP premium and estimated at around 10% (Yescombe, 2007). It represents
the additional transaction costs incurred by the PPP structure compared to
the traditional public procurement one. They are caused by the need of the
private sector to ensure it can cope well with all transferred risks. The result is

4. Value for money model for the R35

47

then CZK 295 million per kilometer of the R35 motorway, for which the total
expected length of the needed road is 203.7 kilometers and total construction
cost CZK 60.1 billion. Closer details of individual sections are presented in the
Appendix.

4.2.1

Traffic and toll

The initial daily car and heavyweight traffic is estimated for 2021, the first
year of operation. The base values are sourced and averaged from Nationwide
Traffic Count (2010) for the already operating sections of R35 in the Olomouc
region (there is also a section in the Liberec region, but it is not taken into
consideration due to its separation, which does not reflect its full systemic potential). Additionally, it is assumed that when the R35 is fully finished, it will
be able to overtake 15% of the D1 traffic. Easing the D1 overload is one of
the main reasons why R35 is a priority and so 15% is a lower bound estimate.
These traffic numbers are forecasted to 2021 using the growth rates presented
in the Transport Sector Strategies Phase 2 document (2013) . Linear growth
of traffic is assumed afterwards and the traffic is modeled in three equally long
periods of eight years (denoted I, II, III) respecting growth rates of the document, which also provides low and high growth options beside the trend one.
These low and high rates are used in the modeling too.
The toll rate for heavyweight vehicles is estimated from Myto.cz (2014) as
an average of all toll values across different ecological classes and weighted between Friday afternoon tolls and the rest. The outcome is a toll of CZK 4.428
per kilometer. The average toll for a bus is around CZK 1 per kilometer, but
it is not considered as the bus traffic is negligible compared to other the other
two categories. However it is used as a departing point to set a toll/shadow toll
for cars to CZK 0.25 per kilometer, which is reasonable for the Czech Republic
considering the value of the service the R35 would provide and how simpler life
it would make for drivers needing connection through the northern part of the
country. It would not have to be tolled directly to the drivers, a shadow toll
or another kind of subsidy could be used, but without it the project is clearly
not viable as the car transport creates a large volume. Also the World Bank
default settings assume some toll for cars.
To reflect the current payment mechanism of drivers of passenger cars through
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stickers, I estimate that the R35 operator would get additional CZK 572.8
million a year as a support and a proportion from the total amount that is
collected from selling stickers (SFDI, 2012). The estimation method uses the
sticker revenue of CZK 3.64 billion and gives 15.73% of it towards R35. The
percentage reflects the proportion of the finished R35 to the total paid roads
(2014). To account for expected general enlargement of the highways and motorway network, the sticker revenue is increased by 20% in 2029 (denoted II)
and in 2037 (denoted II) resulting from higher sticker price for better services.

4.2.2

Recurrent costs

These can be divided into fixed and variable ones. Fixed costs are adopted
from the World Bank default values with concessionaire costs at CZK 40 million per year and operating costs at CZK 120 million per year. The cost and
frequency of heavy maintenance is a complex topic, especially from the asset
management perspective. The base assumption for the PPP project is 4% of
construction costs every 15 years. This means approximately CZK 24 million
per kilometer for the operating period of 24 years. This corresponds to CZK 1
million per kilometer per year estimated by a professional road planner (Tuzin,
2011). These costs will be further modelled and optimized. Light maintenance
including small summer repairs and winter service is set at 0.05% of construction cost per year, which means CZK 148 thousand per kilometer per year.
This again corresponds to Tuzin, who indicates an average price of CZK 150
thousand. Default variable costs are taken from the World Bank settings, covering marginal costs per vehicle above certain thresholds. These are CZK 12,
6 and 3 per each vehicle above 10000, 20000 and 30000 vehicles respectively.

4.2.3

Financial structure

A typical financial structure of a large infrastructure PPP project is very similar
to standard project finance provided by banks. Trojak (2013), a project finance
professional, indicates typical financing structure with 10% of equity and 90%
of debt. The total value of used equity is CZK 6.44 billion and total debt
of CZK 65.75 billion. The debt has a maturity of 30 years and six years of
grace period corresponding to the construction period. The rate is calculated
as PRIBOR + margin. I use the current value of 6M RIBOR of 0.44% (CNB,
2014) and add an average margin of 320 basis points observed in the market
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by EPEC (2014). The result is a 3.6% rate. Additionally, fees of 1.5% of the
debt are accounted for.

4.2.4

Depreciation

To reflect the above presented asset life-cycle curve, I use progressive depreciation with coefficients 0.5 up to 2031 and 1.6 up to 2041 and the rest is
depreciated linearly. The whole project will be amortized after 24 years of
operation.

4.2.5

Taxation and inflation

Current standard values of taxes for the Czech Republic are used. Corporate
tax rate at 19% and VAT rate at 21%. Inflation is assumed 2%, the target
inflation of the Czech National Bank, with bands 1% and 3% that have a
cumulative 70% probability to be achieved (CNB, 2014).

4.2.6

Private and public discount rate and return

As Trojak (2013) indicates, the private partner usually expects around 12%
return on equity. Project required real IRR is set at 1.3%, but this number is
rather illustrative, because the resulting NPV does not take into account the
cash flows of government subsidies. The discount rate for the government is
set at 3.5%, which is the “social time preference rate” recommended in the UK
(Sarmento, 2010). He also discusses various approaches to computation of an
optimal discount rate, which offer a range of different results approximately
between 3% and 6%. For the particular case of R35 the discount rate does
not matter so much, because the motorways is needed very much and is not
challenged by other projects that would serve its function better.

4.2.7

Mode of operating subsidies

The government guarantees and subsidies play a crucial role for viability and
bankability of the infrastructure project. The model offers two options. Firstly,
to subsidize the private partner to meet a given ADSCR, set at 1.2 for this
project. Secondly, to provide a fixed subsidy to the private party every year.
The model Primary scenario is tested for the first case, especially because the
later one requires also a political decision of what is an appropriate amount.
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With such a setup, the model is ready to be tested for sensitivity on a number of variables that are a subject of risk, uncertainty or negotiation. The
setup was created with the aim to reflect reality as close as possible, be based
on actual business metrics and operate within reasonable as well as sensible
boundaries. The assumptions are not only realistic, but also estimated on a
conservative basis to minimize the downside and eventually enable upside, both
of the private and public sector.

4.3

Quantitative analysis

The quantitative analysis of the model uses Monte Carlo simulation to identify
the key drivers of the Net Present Value (NPV) of the R35 motorway construction for both private and public sector. The simulated parameters are
drawn from distributions based on other empirical studies and resources and
best practices from abroad. The results are then also distributions of all possible outcomes, which provide a good picture about possible deviations from the
mean value and more importantly the breakeven point and cumulated probabilities for a range of outcomes.
Monte Carlo simulation is a more sophisticated and visually revealing method
than simple sensitivity tables using only a couple of data points, which is the
prevailing method so far (Grimsey and Lewis, 2002). Thanks to the current
computing power of the computers, the simulation can contain many variables
and produce precise results based on tens of thousands iterations. It also provides the opportunity to study sensitivities of the model on number of variables
simultaneously and present them in an easily understandable way. Traditional
sensitivities do not offer such modelling due to its multidimensionality.
The simulation approach also allows to enhance the base case with ad hoc
scenarios conditioning on all already modeled distributions. This in turn generates results about how the model behaves in different states of the world and
how it impacts the private and public sector NPV, which are indeed driven by
different variables with distinct impacts and force.
Different sensitivities of the private and public sector for particular variables
will provide valuable insights about desirable distributions of risk and above
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all will empirically underpin the arguments for institutional changes and challenges, which this thesis has identified are the fundament of successful cost
planning of PPP projects in the Czech Republic. This corresponds with the
understanding of the model as a tool for decision makers as it is not the model
outcomes, that are supported by practical settings and provide guidance, but
rather the exact opposite. Only after institutions are in correct conditions and
all stakeholders are willing to act according to the agreed and enforced rules,
will the model serve its purpose to empirically capture the reality and quantitatively support the inherent characteristics that argue for the merits of the
organizational structure of a PPP project.
Table 4.1: Setup of parameters for the Primary scenario
Parameter

Mean

Min

Max

295

268

378

6

5

8

22889

15764

24194

Traffic 1 param

8904

6278

10800

Traffic 2 param

Increase in car traffic I

0.51%

-0.2%

0.82%

Increase 1 1

Increase in heavy traffic I

1.75%

0.11%

1.61%

Increase 1 2

Increase in car traffic II

0.51%

-0.35%

0.79%

Increase 2 1

Increase in heavy traffic II

1.57%

-0.01%

1.46%

Increase 2 2

Increase in car traffic III

0.52%

-1.41%

0.51%

Increase 3 1

Increase in heavy traffic III

0.31%

-0.89%

0.41%

Increase 3 2

3.6%

2.54%

5.98%

Tr1 taux param

2%

1%

3%

Inflation param

3.5%

3%

6%

Discount param

0.25

0.2

0.3

Toll 1 param

4.428

4

5

Toll 2 param

Stickers revenue I

573

516

630

Revenu 1 param

Stickers revenue II

686

617

755

Revenu 2 param

Stickers revenue III

823

740

905

Revenu 3 param

Project discount rate

1.3

1

1.6

Project IRR param

Construction cost per km
Construction time
Initial car traffic
Initial heavy traffic

Interest rate of debt
Inflation
Public discount rate
Car toll rate
Heavy traffic toll rate

Name
Construction cost param
Constr period param

Source: Author.

Table 4.1 summarizes all tested variables and their settings for the simulation
of the Primary case, which represents the main examined scenario. All variables were drawn from triangular distributions. Sources of these data points
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have been thoroughly discussed above. The simulation outcomes allow for sensitivity analysis of all the parameters.
The most important results follow in Figures 4.1 and 4.2. They are represented
by probability densities of the simulated NPVs of the private and public sector
for the project. The base case of private partner NPV is CZK 2711 million and
CZK 5574 million for the public NPV, which is favorable for the project at the
given IRR. The mean values of the NPV indicate a difference in the outcomes
between the two partners. Whereas the mean value for the private sector is
already negative at CZK -4681 million, the public one is still slightly positive
at CZK 13 million.
Such results underline the very nature of the PPP structure and clearly demonstrate the healthy pressure that is motivating the private contractor, who has
only 25% upside from the breakeven compared to 55% of the public sector.
This means that the private sector is motivated to provide above-average effort
and dedication to the project when the public one is still on the safer side even
in case of mediocre performance. These empirical results underpin the core of
the PPP mechanism and are substantially in its favor.
Analyzing sensitivities of NPVs of both parties in Figure 4.3 reveal even more
convincing outcomes that reinforce the word partnership in PPPs. The two
by far the strongest drivers of the model are heavyweight traffic intensity and
construction cost of one kilometer of the road. The former has a strong positive
and the latter has a strong negative impact on the NPV.
Here comes into play the importance of solid institutions. In a wider context,
the state is motivated to create such economic conditions that will attract cargo
traffic to its new road, which will also help the private partner. On the other
hand, the private contractor is motivated to build cost effectively to protect its
own NPV, thus also saving public resources.
And the interconnection goes even further. The private sector cost of debt
finance actually negatively impacts the public budget through the ADSCR
guarantee. So the two need to cooperate well to establish a solid risk sharing relationship that will minimize this cost. Inflation positively impacts the
public NPV because it makes its future subsidies relatively cheaper. The last
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important parameter is equally impacting both parties and it is the toll paid by
heavy vehicles. This should ensure careful pricing and thorough toll collection.
These main figures are accompanied with three other distributions that support them and visually present possible numerical results of expected return
on equity of the private party and NPV of VAT revenue and NPV of state
subsidies. The mean expected real return on equity is modeled at 7.12%, with
the base case at 8.27% and 25% upside that the return will be higher than
7.62%. The mean VAT revenue stands at CZK 8971 million with the base case
at CZK 10611 million. The expected subsidies that will be needed stand at
CZK 7442 million for the base case and at CZK 11047 million for the mean.
They will not exceed CZK 13921 million with 75% probability.
The robustness of the key NPV drivers is checked by the sensitivities that
stem from the three accompanying distributions. Both the return on equity
and NPV of subsidies are driven by the construction price, heavyweight traffic
and cost of financing. Only the NPV of the VAT revenue is heavily dependent
on the public discount parameter, which is its only main influential parameter.
Overall, these results support verification of the hypothesis that risk allocation
in PPP projects has a significant impact on their outcomes. This is directly
demonstrated by the two most important NPV drivers that hold across most
simulations: heavyweight traffic intensity and construction cost. The traffic
risk and the risks associated with procurement, development and building of
the road need to be well handled by transparent contracts and trustworthy
institutions. Correct treatment of the risks has a positive effect on the NPVs
of both parties, which is the desirable outcome.
To elaborate even further on the risk allocation principles and different states
of the world, I develop two other possible scenarios and test them in a similar way to the Primary scenario. The first scenario adopts best practice and
experience from the World Bank and builds on its default PPP model. The
second one draws on the current status quo of public procurement in the Czech
Republic. These scenarios have each its own characteristic parameters sourced
from reality or best practice and therefore also represent alternative views on
how road infrastructure can be obtained and financed.

Figure 4.1: Primary scenario - Private sector NPV
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Figure 4.2: Primary scenario - Public sector NPV
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(b) Public NPV sensitivity

Figure 4.3: Primary scenario - Private and public NPV sensitivity

(a) Private NPV sensitivity
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Figure 4.4: Primary scenario - Private sector return on equity

4. Value for money model for the R35
57

Figure 4.5: Primary scenario - VAT revenue
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Figure 4.6: Primary scenario - Public subsidies
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(a) ROE sensitivity

Figure 4.7: Primary scenario - NPV sensitivity of ROE, subsidies and
VAT

(b) Subsidies sensitivity

(c) VAT sensitivity
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World Bank Scenario

This scenario follows the default model settings, where possible, to accommodate the regional assumptions the World Bank has experienced and computed
for motorway construction in the eastern Europe. The only parameters changed
deal with forecasted traffic load. Exchange rate of 20 CZK/USD is used to
transform the USD prices to CZK.
There a few parameters that characterize this scenario. Whereas the construction cost is roughly the same as in the Principal scenario (CZK 310 million per
kilometer), the toll rates are assumed much higher. A car would pay CZK 2.6
per kilometer and a heavyweight vehicle CZK 5 per kilometer. This is given by
the fact the World Bank probably expects higher standard of the service, given
the high maintenance costs of 17% of construction cost spent every 8 years. It
thus expects cars to pay for motorways too, which is a fair assumption.
The cost of debt is also slightly more expensive due to higher perceived riskiness
of eastern European countries. However, Czech Republic achieves relatively
safer status than them, so this assumption may be too general. The discount
rate of public authorities is set at 8%, which is not unreasonable, given the UK
guidance between 3.5% and 6% and accounting for riskier environment. The
last and very important parameter, which indirectly influences the ROE, is the
minimum ADSCR of 1.3 that if subsidized.
The modelling results of this scenario are presented in the Appendix in Figures
B.1 and B.2 for the private and public NPV and in Figure B.3 for private return on equity. Sensitivities of the driving parameters are in Figure B.4. These
results suggest an imbalance between private and public sector. Whereas the
private partner has only 6.42% chance of not reaching the breakeven point,
the public sector breakeven stays at 60.89%. Return on equity is quite high at
mean value of 18.05% with 25% upside that it will be higher than 18.63%.
A closer look at sensitivities confirms this imbalance, where the public NPV is
more sensitive to construction cost than the private NPV. All traffic parameters play an important role in these settings, creating boost to NPVs of both
parties, meaning that the World Bank settings are suitable for roads with high
and predictable traffic load. On the other hand, the high ADSCR subsidy has
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an adverse effect on the public sector even though the debt is private and a
higher cost of financing actually has a positive effect on the ROE. This is clearly
not fair and indicated that the setup is favoring the private party through high
tolls and too lucrative subsidies.

4.5

Status Quo Scenario

This scenario aims to closely replicate the current status quo in public procurement. The whole project will be financed by government debt. For calculation
of the cost of government debt, I use the most recent liquid 15Y Czech government bond yield of 2.5% registered by the Czech National Bank (CNB, 2014)
plus the cost of 5Y credit default swap of 44bps (Deutsche Bank, 2014). The total cost of financing is then 2.94%, which is seemingly cheaper than in the case
of bank financing and variation is assumed between 2.64% and 3.24% based
on Investing.com (2014). In connection with the public financing, the model
does assume government subsidies of ADSCR only up to 1.0, but the subsidy is
effectively paid out to the bondholders. The same applies for the grace period,
which is kept zero from the same reason. Fee for the debt is assumed zero due
to high standardization of issuance of government bonds and considering that
it is managed by public authorities.
The average construction time is estimated by NKU (2013) at 12 years, but 10
years is used instead to reflect the fact that some preparations in the case of
R35 have already been made. With this respect, I keep the 24 year operating
period allocated for the private partner also for this case, so the total length
of the project will be 34 years. The cost of one kilometer of the motorway is
kept at the average current cost of CZK 378.1 million and let vary by 10% up
and down. This 10% stems from the German practice for public procurement.
Traffic intensity and growth is the same as in the initial case. But no toll is
assumed for cars. Maintenance costs are assumed at 10% of construction cost
every 30 years, in line with reality discussed for the Primary case.
The modeling outcomes of this scenario are presented in the Appendix in Figures B.5, B.6, B.7 for NPV distributions and Figure B.8 for NPV sensitivities
to the model parameters. The understanding of the NPV distributions is now
slightly different, because all of them are related to the public sector, because
the private one is not involved. Public NPV retains its meaning of NPV of
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income from taxes and expenses in the form of subsidies. Private NPV should
be understood as a project NPV, including paid out dividends. Thus the value
to focus on is the total NPV, which is a sum of the two former numbers. According to the total NPV, the public authority has over 99% chance of not
reaching the breakeven point.
With regards to toll revenue, this scenario is somewhat opposite to the World
Bank one. The analysis reveals that the main reason behind the negative NPVs
is a weak revenue stream from traffic. Although heavy traffic is the main driver
up, it is not robust enough to pay for the costly construction. Even the sticker
revenue has no impact on the outcome. The project simply lacks sufficient
income to cover its cost. Given that this scenario replicates the current status quo situation, the message is that the state is not involved enough in toll
collection and needs to focus more on how to pay for its roads.

Chapter 5
Summary of the results
5.1

Recommendations for institutional changes

Changes to laws
 Act on Public Contracts should be used properly and according to the

EC directive, without stricter changes (Klee, 2014)
 FIDIC contracts should be used in their standardized form without changes

(Klee, 2014)
 EIA law needs an overhaul to speed up the whole process and prevent

obstructions (Dostálová, 2014)
 Act on Linear Structures should be carefully designed and promptly in-

troduced to simplify and speed up the process of negotiations related to
building permits and the like (vlada.cz, 2013)
 Adjudication should be introduced as a way for fast and qualified dispute

resolution by independent referees (Hlavička, 2014)

Improvement of public sector expertise
 The RMD needs to be respectable in terms of skills and professional ca-

pacities for a well-functioning relationship between the private and public
sector (Havlı́ček et al., 2014)
 Higher expertise and professionalism of public officials is even better

against corruption than laws (Dostálová, 2014)
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 Hiring experts from the private sector through secondments is a way to

gain necessary expertise (Grigorian, 2014)
 Institution of a Senior Responsible Officer is a way to enforce accountabil-

ity and reliable project management (Department of Finance and Personnel UK, 2000)
 Austrian state owned enterprise Asfinag, organized like a complex DB-

FOT PPP structure, is an example of an organization responsible for
provision of road infrastructure (Sieber, 2014)

Strategic project planning and evaluation
 Stable and generally acceptable long-term strategic plan is needed along

with a predictable project pipeline to ensure stable and competitive construction industry (Havlı́ček et al., 2014)
 Best practice should be drawn from the UK and its National Infrastruc-

ture Plan with a National Infrastructure Pipeline to achieve cost effective
infrastructure planning (HM Treasury, 2014)
 Quantitative assessment of value for money should be topped with qual-

itative test of viability, desirability and achievability to understand the
needs the project serves (Grigorian, 2014)
 The RMD should develop methodologies for consistent approaches to

extraordinarily low bid prices and for understanding extra works and
prevent their misuse (Hlavička, 2014)
 Ministry for Regional Development and RMD should cooperate on prepa-

ration of a plan of effective utilization of EU Operation program Transportation in 2014-2020 (Dostálová, 2014)

Asset management perspective on infrastructure
 In a sophisticated economic approach, national infrastructure should be

viewed as an asset on the state balance sheet and handled as if it were a
business (Johnston, 2014)

5. Summary of the results

66

 DBO PPP arrangement motivates high quality of delivered works, be-

cause the private partner also needs to optimize the life cycle cost of the
project (Johnston, 2014)
 The state should exhibit a high level of prudent care of its assets to

encourage private sector confidence and investment into infrastructure
(Dornan, 2002)
 Infrastructure should be defined as a new asset class to promote higher

interest of investors and enable market pricing of infrastructure projects
with high potential (Lin and Lu, 2014)

5.2

Scenario comparison

Table 5.1 summarizes the main parameters and outcomes of the three analyzed
models. The Principal scenario demonstrates that a PPP project of the R35
motorway is a viable option and with evenly distributed risks, costs and benefits, it is an optimal solution. The World Bank scenario represents a case
where balance between the private and public sector is skewed towards the private party, which benefits from solid toll revenue and lucrative subsidies. On
the contrary, the Status quo scenario considering public procurement shows
that the current institutional setup is heavily shifted towards the public sector responsibility, which is not able to effectively cover its expenses needed for
building new road infrastructure.
Differences in the scenarios stress the importance of finding an appropriate
balance between the private and public sector and enforcing it through wellfunctioning institutions. Therefore, it is empirically verified that the risk allocation has a significant impact on the outcome of a PPP project. Moreover, the
unprofitability of the status quo trend should send a warning signal to public
official to consider PPP projects as a more cost efficient way of delivering new
motorways.
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Table 5.1: Overview of modeled scenarios
Variable

Variable
tail

Private/Project
NPV

Base Case

de-

Principal S.

World Bank S.

Status Quo S.

2711

31205

24986

-4681

16438

19073

5574.1

3991.8

-24144.9

13.1

-1748.3

-30121.1

Base Case

8.27%

19.14%

-

Mean

7.12%

18.05%

-

0.25

2.6

0

Cargo, CZK

4.428

5

4.428

Construction
cost per km

Headline cost,
CZK million

295.0

310.0

378.1

Construction
period

Base
years

Case,

6

6

10

Heavy maintenance

% of construction cost

4%

17%

10%

Frequency

years

15

8

30

Cost of debt

Average, %

3.6%

4.07%

2.94%

Public discount
rate

%

3.5%

8%

3.5%

Subsidized ADSCR

Ratio

1.2

1.3

1.0

Total Debt

CZK
(%)

million

65 746 (90%)

69568 (90%)

104016 (100%)

Total Equity

CZK
(%)

million

6 444 (10%)

6848 (10%)

- (0%)

Mean
Public/Total
NPV

Base Case
Mean

ROE (real)

Toll per km

Source: Author.

Car, CZK

Chapter 6
Conclusions
My thesis provides a unique combination of insights from the academic sources
and industry experts with regards to the PPP concept in the Czech Republic.
I present an accurate picture of current state of institutional and economic
development in road infrastructure investment with focus on effective use of
resources and cost planning.
My research identifies many institutional flaws and suggests a number of recommendations and solutions for them, inspired by international research and
best practices. The particular remedies include especially meaningful professionalization of involved decision makers, their accountability and ability to
make decisions.
Another important change lies in comprehensive evaluation of individual bids
in the bidding process, with respect to quality and potential life-cycle cost savings rather than simple lowest price, which paradoxically leads to future cost
overruns. This change should be accommodated in the competitive dialogue
between the public and private partners, which involves complex solutions of
designing, building, financing and maintaining the infrastructure by the contractor over an extended period of time.
The first hypothesis that the Czech institutional environment is hindering the
potential of PPP projects is examined through survey of relevant audit reports
by controlling authorities and especially through interviews with industry professionals. The main finding is that Czech institutions are a major factor behind
costly public contracts and limited use of PPP projects. Janeba (2014) states
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that there was no political will for PPP projects until the new government.
Officials responsible for investment of large public funds lack adequate skills
and motivation to correctly evaluate complex projects, yet alone to produce a
strategic plan for the next decades, which is requested by major contractors
wanting to participate and bring their international know-how to PPP projects.
To empirically inspect the following two hypotheses, I use Monte Carlo simulation to analyze a World Bank model for PPP projects in road infrastructure.
Modeled variables include construction and maintenance costs, discount rates
for the public and private sector, taxes and variation in traffic and toll. I examine their impact on NPV of both private and public sector. This helps identify
key drivers of the PPP model and develop implications for focus of institutional
settings. Eventually, it shows that a PPP solution could save on average CZK
30 billion compared to traditional public procurement.
To collect reasonable assumptions about variables in the model and to uncover a
realistic picture of the Czech institutional settings, I have conducted interviews
with experts on project finance (Trojak, 2013), PPP projects for infrastructure
(Janeba, 2014) and participated on a National Infrastructure Conference in
April 2014. The conference featured high-level professionals from all aspects of
PPP projects: legal, technical, financial, construction and political, including
the current Czech Minister of Transport.
The second hypothesis assumes that cost elasticity of PPP projects with respect
to interest rates is high. This hypothesis is rejected. The modelling exercise
reveals that approximately 60%-90% of NPV variation is caused by construction costs, traffic intensity and toll rates. The cost of debt has practically no
impact to the NPV variability, with the highest value of nearly -12% only in
one scenario and one NPV. This creates serious implication for the institutional
settings to enable reasonable minimization of costs and effective toll collection,
rather than interest rate hedging or government financial guarantees. PPPs
are well suited for this challenge, especially when involving the life-cycle costs
optimization in the DBOT scheme.
The last hypothesis that risk allocation in PPP projects has a significant impact
on their outcomes is difficult to verify directly for the Czech Republic, as no successful PPP project has been completed yet. However, applying concepts from
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institutional theory onto practical issues that occur during traditional public
procurement, especially cost overruns, helps to reveal that an unnecessarily
high proportion of risk is retained by the public authority. This combined with
strong commercial skills of private firms versus low expertise and qualification
of public officials results in state capture.
The empirical part provides a deep analysis of economic and financial aspects
of cost planning and risk modeling of a particular piece of road infrastructure,
the R35 motorway in my case. Key drivers and risks in the World Bank PPP
model for road infrastructure are identified and modeled through the Monte
Carlo simulation, which goes beyond public sector comparator or point sensitivities that are traditionally used. Empirical findings help support my conclusions about Czech institutional settings and recommendations, where focus of
the government efforts should be shifted.
Ultimately, the thesis puts together arguments and factual foundations for
better organization of public procurement for large infrastructure projects in
the Czech Republic with the goal of cost efficiency and better quality.

Acronyms
ADSCR

Annual Debt Service Cover Ratio

BAFO

Best And Final Offer

bn

billion

CZK

Czech koruna

EPEC

European PPP Expertise Centre

EC

European Commission

EIA

Environmental Impact Assessment

EU

European Union

IRR

Internal Rate of Return

LLCR

Loan Life Cover Ratio

m

million

MoF

Ministry of Finance

MoT

Ministry of Transport

MRA

Maintenance Reserve Account

NKU

Nejvyššı́ Kontrolnı́ Úřad (Supreme Audit Office)

NPV

Net Present Value

PPP

Public private partnership

RMD

Road and Motorway Directorate

ROE

Return on Equity

VAT

Value Added Tax
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v České republice. [online] Available at: <http://www.transparency.cz/
doc/vz5_efektivnost_fungovani_kontroly_vz.pdf> [Accessed 25 April
2014].

Bibliography

77

PPIAF.org, 2009. The Toolkit for Public-Private Partnerships in Roads
and Highways. [online] Available at: <http://www.ppiaf.org/sites/
ppiaf.org/files/documents/toolkits/highwaystoolkit/index.html>
[Accessed 30 March 2014].
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Appendix A
Additional PPP data
A.1

Past projects registered as PPPs

The projects are listed at Asociaceppp.cz (2014) and a lot of them are canceled
or suspended. They are presented in Table A.1. Notes: budget is in CZK, C.
stands for Concessionaire and A. stands for Advisor.

A.2

R35 motorway sections

R35 motorway sections are presented in more detail in Table A.2. Notes: length
is in kilometers, Int. stands for Interchanges, Tun. stands for Tunnels, Rest.
stands for Rest places and Oper. stands for Operating?
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Table A.1: Past projects registered as PPPs
Name

Stage

Reconstruction of highway D1

Canceled/ suspended

18000m

Motorway D3

Initiated

11500m

Football stadium in Hradec Králové

Canceled/ suspended

3200m

Guarded prison in Rapotice

Canceled/ suspended

2775m

Central military Hospital, Prague

Canceled/ suspended

2600m

Industrial zone Třinec Baliny

Being Realized

1800m

Justice Court in Usti nad Labem

Canceled/ suspended

1400m

Parking, Ostrava Poruba

Canceled/ suspended

1400m

Water management in Pisek

Being Realized

1346m

Janáček’s cultural centre, Brno

Canceled/ suspended

1200m

Home for senior citizens, Litoměřice

Being Realized

565m

Football stadium in Plzen

Canceled/ suspended

508m

Aqua park Olomouc

Being Realized

497m

Reconstruction and operation of the sport and recreational complex “Pod Červeným kamenem”

Prior to C. Selection

400m

Winter sports stadium Řı́čany

Prior to C. Selection

393m

Parking house Rychtářka in Plzen

Being Realized

351m

Revitalization of bus terminal in Třebı́č

Canceled/ suspended

349m

Central heating supply in Kopřivnice

Other

250m

Municipal stadium in Liberec

Being Realized

233m

Central solution for school catering, Řı́čany

Being Realized

81m

School catering in Lysa nad Labem

Being Realized

17m

Supplies of heat at the municipality of Velká Hleďsebe

Being Realized

13m

Moving Pardubice municipal council to one single location

In planning

-

Project of cleaning and maintenance of the town
Mnı́šek pod Brdy

Prior to C. Selection

-

Company responsible for management of municipal
water supply and sewage, Rokycany

Prior to C. Selection

-

Rail cableway to Špilberk, Brno

Initiated

-

Operating gondola lift in Větruš, Ústı́ nad Labem

Prior to A. Selection

-

Parking house, Havı́řov

Initiated

-

Aqua Park Za Lužánkami, Brno

Initiated

-

Source: Author based on Asociaceppp.cz (2014).
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Table A.2: Sections of the R35 motorvay
Section

Length

Category

Int.

Tun.

Rest.

Oper.

Liberec - Turnov

16.9

R 22,5/80

5

0

1

Yes

Turnov - Jičı́n

35.0

R 25,5/100

5

3

-

No

Jičı́n - Hradec Králové

35.9

R 25,5/120

5

0

-

No

4.2

R 24,5/120

1

0

-

Yes

Opatovice - Časy

12.6

R 25,5/120

2

0

-

No

Časy - Ostrov

15.5

R 25,5/120

2

0

-

No

Ostrov - Mohelnice

78.6

R 25,5/120

12

3

-

No

Mohelnice - Olomouc

26.1

S22/100

6

0

2

No

Olomouc - Lipnı́k nad Bečvou

35.3

R 22,5/120

7

0

3

Yes

45

6

6

Sedlice - Opatovice

Total
Operating

260.1
56.4

Source: Author based on r35.eu (2014).

Appendix B
World Bank and Status Quo
scenarios
B.1

World Bank Scenario outcomes

B.2

Status Quo Scenario outcomes

Figure B.1: World Bank Scenario - Private sector NPV
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V

Figure B.2: World Bank Scenario - Public sector NPV
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Figure B.3: World Bank Scenario - Private sector return on equity
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(b) Public NPV sensitivity

Figure B.4: World Bank Scenario - Private and public NPV sensitivity
and ROE sensitivity

(a) Private NPV sensitivity

(c) ROE sensitivity
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Figure B.5: Status Quo Scenario - Project NPV
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Figure B.6: Status Quo Scenario - Public sector NPV
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Figure B.7: Status Quo Scenario - Total NPV
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XI

(b) Project NPV sensitivity

(c) Total NPV sensitivity

Figure B.8: Status Quo Scenario - Public, project and total NPV sensitivity

(a) Public NPV sensitivity
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Thesis proposal
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TEZE RIGORÓZNÍ PRÁCE
(tvoří přílohu přihlášky ke státní rigorózní zkoušce)
VYPLŇUJE UCHAZEČ:
Předpokládaný název rigorózní práce v češtině:
Plánování nákladů PPP projektů v České republice

Předpokládaný název rigorózní práce v angličtině:
Cost planning of PPP projects in the Czech Republic

Předpokládaný termín předložení práce:

Březen 2015

Charakteristika tématu a jeho dosavadní zpracování žadatelem (rozsah do 1000 znaků):
My previous research, embodied in the successfully defended master thesis, provides a unique
combination of insights from the academic sources and industry experts with regards to the PPP
concept in the Czech Republic. This master thesis has been defended as diploma thesis with excellent
grade. Comments of the opponent and other improvements of the master thesis will be incorporated.
I have described and analyzed an accurate picture of current state of institutional and economic
development in road infrastructure investment with focus on effective use of resources and cost
planning.
My research has identified many institutional flaws and suggested a number of recommendations and
solutions for them, inspired by international research and best practices. The particular remedies
include especially meaningful professionalization of involved decision makers, their accountability and
ability to make decisions.
Ultimately, my research has put together arguments and factual foundations for better organization of
public procurement for large infrastructure projects in the Czech Republic with the goal of cost
efficiency and better quality.

Předpokládaný cíl rigorózní práce, původní přínos autora ke zpracování tématu, případně formulace
problému, výzkumné otázky nebo hypotézy (rozsah do 1200 znaků):
Public-private partnership (PPP) projects are an important alternative to public procurement. They offer
worthwhile enhancements especially in the form of a more efficient budget structure and balanced risk
allocation between private and public sector. PPP projects are a relatively new phenomenon in the
Czech Republic as compared for example to the Great Britain, from which inspiration of best practice
can be drawn (HM Treasury, 2006).
The main purpose of the rigorous thesis will be build upon the solid understanding of the topic and
extend the research by additional event studies that reflect different scenarios that can be used in
detailed cost planning of PPP projects, for example the Payment for Availability approach. Such
approach fits well the project finance nature of the PPP projects, which was extensively described in the
master thesis.
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The rigorous thesis will also address all comments from the opponent, namely:
a) To keep a balanced view, I will approach selected individuals from the public sector involved in
PPP projects and explore their challenges faced from the private sector. I will also aim to
confirm or reject the issues raised by the private sector towards the public sector.
b) Special focus will be given to further detailed exploration and explanation of the links between
the empirical results of the model (i.e. its main drivers and particular quantitative results) and
the current and possible future institutional settings in the Czech Republic.
Předpokládaná struktura práce (rozdělení do jednotlivých kapitol a podkapitol se stručnou
charakteristikou jejich obsahu):

1 Introduction
2 Characteristics of PPP projects
2.1 Conditional efficiency of PPP projects
2.2 Key features of PPP projects
2.3 Approaches to PPP projects
2.4 Disadvantages of public procurement for infrastructure project
2.5 Advantageous structure of PPP projects
2.6 Suitability of PPP solutions
2.7 Financing of PPP projects
This chapter explains the key features of the PPP projects and the main distinctions with the other
principal ways of obtaining goods and services for the public sector, the public procurement.
3 PPP concept in the Czech Republic
3.1 Institutional settings and the procurement process
3.2 Problematic issues of the institutional settings
3.3 Possible solutions to Czech institutional flaws
This chapter focuses specific features of the PPP projects in the Czech Republic. Although the
PPP concept is not a new thing for the Czech institutions, there is a significant lack of successful
implementation and more action needs to be taken to learn from the western best practice.
4 PPP Projects in the Czech Republic
5 Value for money model for the R35
5.1 Value for money model as a tool
5.2 Model overview and setup
5.3 Quantitative analysis
5.4 World Bank Scenario
5.5 Status Quo Scenario
Key empirical part of the theses. Deep analysis and evaluation of the World Bank model for PPP
construction of highways. Several scenarios with different setups are modeled and compared to
provide the reader with a comprehensive picture of the dynamics of the model and potential
impact of the initial settings on final financial and budgetary implications. Underlying areas of
risk are also identified and quantified.
6 Summary of the results
6.1 Recommendations for institutional changes
6.2 Scenario comparison
7 Conclusions
5
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Vymezení podkladového materiálu (např. analyzované tituly a období, za které budou analyzovány) a
metody (techniky) jeho zpracování:
The empirical part of the thesis will be based on evaluation of the World Bank Value for Money model
included in The Toolkit for Public-Private Partnerships in Roads and Highways, created by the PublicPrivate Infrastructure Advisory Facility (PPIAF) under the World Bank.
Analysis of the model, which is in practice a sophisticated MS Excel spreadsheet, will be based on Monte
Carlo simulation and a comprehensive list of assumptions collected from industry experts or relevant
figures used in real-life practice. The simulation will build upon probability distributions of risk factors,
which will provide a more useful and thorough inspection of possible outcomes than only a limited
number of point estimates. The analysis will examine how changes in interest rate and various risk
measures in different scenarios affect the probability distribution of net present value of a project and
the resulting cash-flows.

Základní literatura (nejméně 10 nejdůležitějších titulů k tématu a metodě jeho zpracování; u všech
titulů je nutné uvést stručnou anotaci na 2-5 řádků):
Boussabaine, A., 2007. Cost Planning of PFI and PPP Building Projects. Oxon: Taylor
& Francis.
Boussabaine provides a thorough grounding in the theory of PFI, from its early evolution through to
examples of current projects. In particular, the rationale for private financing of public services, arguments
for and against PFI and 'value for money' mechanisms are discussed.

Brown, T.L. and Potoski, M., 2002. The Influence of Transaction Costs on Municipal Government
Choices about Alternative Modes of Service Provision. Indiana University: 6th National Public
Management Research Conference.
The paper provides a theoretical overview of the distinctions between public and private solutions to
providing infrastructure and their suitability based on certain characteristics embodied in the nature of the
public need.

EPEC, 2014. Market update 2013.
European PPP Expertise Centre publication on the market situation of PPP project. Source of a number
of concrete relevant figures used for modeling the cost of PPP projects, e.g. cost of funding or project
bond maturity.
Grimsey, D. and Lewis, M.K., 2002. Evaluating the risks of public private partnerships for
infrastructure projects. International Journal of Project Management, 20(2), pp. 107-118.
One of a few papers that takes an empirical approach to PPP projects and evaluates the Value for
Money model by sensitivity grid analysis. The paper takes construction of a water-treatment plant as a
base scenario.
HM Treasury, 2006. Value for Money Assessment Guidance
A comprehensive manual for public and private institutions on how to approach PPP projects from
institutional as well as technical, financial and other points of view.
MFCR, 2011. Metodika hodnocení kvantitativních aspektů hodnoty za peníze v projektech PPP
A guide for PPP projects implementation in the Czech Republic published by the Czech Ministry of
Finance. It focuses on a simple empirical model and main identification and treatment of risk of PPP
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projects.
Pavel, J., 2007. PPP projekty v České republice: Šance nebo riziko? Implementace PPP
projektů v České republice a její rizika
The author explains the current situation of PPP projects in the Czech Republic with reference to past
experience and warns that the Czech Republic may not be well prepared for implementation of PPP
projects yet.

PWC, 2013. The rise of non-bank infrastructure project - finance.
A paper focused on explanation of alternative investment vehicles that can be used to finance PPP
projects. Relevant especially now, when governments are burdened by high debt levels and need to find
an alternative to infrastructure financing.

UK National Audit Office, 2009. National Audit Office Annual Report 2009.
A comprehensive report including the experience of the Great Britain with PPP projects. Can be
used as a great source of best practice examples. Also includes recommendations for institutional
settings in other countries.
World Bank, 2006. PSC for Highway PPP Projects.
World Bank documentation for Public Sector Comparator approach to comparison of cost of
private and public solutions for public infrastructure. Includes a number of assumptions to be used
in PPP models.
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VYPLŇUJE INSTITUT:

Vyjádření katedry:

Schváleno

Neschváleno

Důvody případného neschválení
práce:

Téma je již zpracované
Špatně formulované téma a cíl
Špatně zvolená metoda práce
Nedostatečná rešerše literatury
Nevhodně zvolené prameny
Nedostačující úroveň tezí
Jiné:

Navržený konzultant:

V ………………… dne………………..

........................................
podpis garanta
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