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Abstract

The goal of this thesis is to show that instituibband procedural characteristics are
affecting the final price of the public procuremeint order to be able to compare the
tenders among each other, only public procuremehbmogeneous goods is analyzed.
The presented model attempts to explain a variatiofinal price per one unit as a

function of estimated unit price, market price addaracteristic of procurement

procedure — type of procedure, number of biddedsuse of electronic auction.

In case of electricity and gas public procuremendlfprice elasticity with respect to the
estimated price tents to be higher than such eigstvith respect to the market price.
This result suggests high rigidity in public proeorent procedures. We show that such
ineffectiveness is reduced by using open procedelextronic auction or attracting
more bidders.

JEL Classification H57, D23, D73, C21

Keywords: public procurement, homogeneous goods,
energy markets



Abstrakt

Cilem této prace je ukazat, Ze institucionalni aceduralni charakteristiky i&né
zakazky ovlivuji jeji vyslednou cenu. Aby bylo mozné zakézky quavat, byly
k analyze vybrany pouze #gné zakazky na homogenni statky. Prezentovany nsede
snazi vyswutlit variaci ve vyslednych jednotkovych cenach zAka jako funkci
jednotkové odhadované ceny, trzni ceny, a chatiakkevybérovéhotizeni — jeho typ,
pocet nabizejicich a pouziti elektronické aukce.

V piipact elektiny a plynu je vysledna cenova elasticita s ohledean@ekavanou
hodnotu vySSi neZz cenova elasticita s ohledem na na trhu, coz naztaje rigiditu
verejnych zakazek. Vysledky ukazuji, Ze neefektigigasnizuje $ pouziti oteweného
fizeni, elektronické aukce & pysSim p@étu nabizejicich.

JEL klasifikace H57, D23, D73, C21

Kli¢ova slova viejné zakazky, homogenni statky, energetické trhy
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Introduction

Rigorous Thesis Introduction

Compared to the original master thesis, the rigeithesis underwent some significant
changes incorporating formal and factual remarkihefopponents. Incorporating those
changes into original text results in the IES wogkpaper 05/2013 that is attached in
the Appendix of this thesis.

The paper was completely restructured. We merge dhechapters of individual
commodities in common tables and discussions. $kwv@present the motivation of our
research together with hypothesis statement. Weraigse the literate review and build up
the motivation behind the hypotheses. Now theyadign closely to current procurement
and auction theories. We also add a paragrapteitettt, discussing the estimated price and

its implications in more detail.

Introduction

Public procurement (PP) became a highly monitorezh aecently. Through that
institutional framework are processed purchasesiawvestments from public sources
which make about 15 % of annual GDP in developemhti@s. At the same time PP as
a purchases form public sources have several agvgrtant institutional characteristics
that differentiate them from private purchases dhely are affecting the overall

efficiency of these public purchases.

Developed countries are currently facing finanddficulties and they are trying to
reduce public deficits through both fiscal cuts atak increases. Within such
environment are states concerning more about aefii purchases and wasting money

that might result from inappropriately prepared PP.

Czech Republic is an extraordinary case: the dizeeoPP market is the second biggest
of all OECD countries, the country has weak bottmfal and informal institutiorfs
Czech Republic is on the bottom of internationalkiags of corruption perception

index?, controlling and audit of public expenditures dombrk properly and the threat

! OECD: Size of public procurement market, in OE@Dyernment at a Glance 2011, OECD
Publishing.2011

2 Schwab, K,: The Global Competitiveness Report 2212, World Economic Forum 2011

® Transparency International (2011): Coruption petios index 2011, Transparency International
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of unmoral behavior in Czech PP is considerable fpic of PP is in Czech Republic

even more important than in other countries.

At the same time Czech Republic provide a largguen dataset of PP. On the
informational portal of PP are published all latgeders. Amount of information about
each individual tender and number of tenders (ah®u@00 tenders in a year) provides
a very unique publicly available dataset. This sktt@ontains lots of errors and the data
mining and purging is time demanding and expensiud, it still provide a very

transparent set of information about PP that hgsamallel in developed countries.

In the Czech Republic, PP is regulated by the BuBliocurement Agt which

determines rights and obligations of involved atiThe core goal of this act is to
create institutional environment with highest pbksiopenness, transparency, non-
discrimination and efficiency. However the law leaa space for discretion of officials
who are making those tenders and therefore the¢actbes and motives of economic

behavior are important determinants of outputsPpRocess.

Recent studies and publications about PP in Czegulitic describe the procurement
system as a whole and point out its crucial pgfalhd shortcomings. They give a broad
overview of basic information. Their approach isodofor some initial research;
however it necessarily leads to a lot of generaibna because it describes the market
where all kind of goods and services are purchabeerefore we will move forward to
more compact and unified market in order to be abléeliver more analytical and

sophisticated study.

The core goal of this thesis is to identify theateinship between institutional and
procedural characteristics of the PP and its fin&le. In order to be able to compare the
tenders among each other, we decide to use onbf RBmogeneous goods. Because of
this homogeneity we are able to compute a pricegomer unit of purchased good.
Additionally we are able to compare the unit praédPP with unit price of such goods
purchased by private sector. This thesis will plevhew unique results that will be
relevant for both theoretical discussion and daitgxis of PP. Moreover, presented
institutional settings are applied not only in QzeRepublic, but across the whole

European Union, so this research has a supranbteleaance.

4 Act no. 137/2006 Coll. On Public Contracts



The work is organized as follows: first chapter tbé thesis introduces the PP of
homogeneous goods by giving a brief descriptiothefinstitutional framework which

plays crucial role in tendering system. The chapterdescribes the economic specifics
and the literature review. Chapter three is desigae empirical case study of PP of
homogeneous goods, where three different PP magketanalyzed. In summary we
compare the empirical results with the theoreticainework and propose some policy

recommendations.

1 Fundamentals of the Public procurement of
homogeneous goods

PP is a procedure used for purchases financed frobtic budget. Such kind of
purchases has a tremendous impact on the economyvasle. At the same time PP

process has several important distinctions fronotldénary consumer purchase.

This part of the thesis provides a definition o tbubject of our interest and briefly

describes the Czech legal framewodt such purchases. In particular it is aimed on
basic terms and procedures used in PP processesoWwo it describes various types of
contracting authorities. The chapter ends with deten of the controlling institutions

of PP who are very important for the efficiencytloé whole PP purchasing system.
1.1 Legal framework in Czech Republic

The Czech legislature, namely Act no. 137/2006 .Catl Public Contracts (the PP Act),
is generally the transcription of European direxsdiv(2004/17/EC & 2004/18/EC).
These directives set up a common institutional &éaork and basic terms for all EU
countries. The following part of the thesis desesilthe most important term that needs
to specify in order to understand presented disonda following chapters. Some of

the exact formal definitions are placed in the ayipe

1.1.1 Definition

An actual legal definition used in the Czech legjisk concerning PP is defined in the

PP Act and it is written in the appendix. Unforttetg this definition is not optimal for

® Which is in compliance with legal framework of tharopean Union.
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economic purposes and therefore we will ratherthsalefinition used in Pavel (2009)
as a starting point. His definition covers all the@ made not only by a state but also by
various government bodies as well as utilities stade owned enterprises. Additionally
presence of a contract between a purchasing itistit(called contracting authority, see
1.1.2.) and a supplier give us a straightforwardrutary for distinction between PP and
a small common purchase from public sources. Howéve definition is way too
broad for the purpose of this paper and therefaa&ed to modify it in a way that only

the homogeneous goods are covered.

Homogeneous goods are goods that are uniform ordatdized. There are no
differences in products from the point of view afrghaser; therefore there is no space
for product differentiation. Additionally such hogeneous good is perfectly divisible

therefore the contracting authority purchases wisgitprecise quantity of these goods.

Definition: Public procurement of homogeneous goods
»Public procurement of homogeneous goods is anyd ko order to purchase of
homogeneous goods which is (mainly) financed frablip sources and which is based

on a contract between a contracting authority anguaplier. “

This definition specifies our subject of interestaetly. Moreover there are several

important economic characteristics which will beatéed in chapter 2 of the thesis.
1.1.2 Basic terms in public procurement

Contracting Authority _is any public office which has to use PP procedwben it

wants to purchase goods or servidggder is anyone who offers the delivery of goods
or services in PP procedure. The winning biddenssig contract with contracting

authority and becomessaipplier of desired products.

Award procedure is a legal process of selection the supplier of B&®®h Czech and

European legislature propose a variety of proceduldferent in terms of openness,
formalities or transparency. General process ofsa®t making can be illustrated as

follows:



Figure 1: General concept of public procurement process
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» Assessment of needs of the contracting authority to purchase certain goods or services
* Realized within the organism of the contracting authority (preferentially bottom-up)

formal PP documentations which sets requirements on what shall be

= |n this phase, the contracting authority materializes its identified needs into a
purchased and who shall delliver it

* The PP is announced in a way required by law
= Bidders may start to prepare their offers and compete
« Office for the Protection of Competition control (upon bidders’ request), public control

n
= The bids are received by the contracting authority, which evaluates them and selects the
winner of the public contract based on criteria stated in the PP documentation

= Possible contral by the Office for the Protection of Competition

* The contracting authority announces the winner and puklishes the winning price
= This enables ex post control of the procedure
= Possible ex post contral —both public and by the Office for the Protection of Competition )

« The public cantract is awarded to the winner and starts to be fulfilled
« Potential changes solved between the contracting authority and winner

Source: Reimarova (2011)

As we said before, the most substantial instit@iooharacteristic is an award
procedure. Type of award procedure determines pleareess and transparency of the
process as well as time dimension, number of bedded consequently, as we would

like to prove, the final price of a contract. Foetpurpose of this thesis there are two

most relevant basic types of award procedures:

Open procedure is the most transparent. Everyone can bid in this
tender. Contracting authority announce the intentto award a
procurement on the internet and ask unlimited arhainpotential
suppliers who may bid for procurement after thegvelthe fulfillment

of qualification criteria.

Negotiated procedure is the procedure whereby the contracting
authority consults and negotiates the terms ofrachtvith one or more
of bidders. The use of this procedure is limiteointcacting authority
can use it only in some special cases, specifhéyaw (see appendix).
This procedure may or may not be published. Thegaore is usually
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used when the previous open procedure was canamedvhen
contracting authority needs to discuss with thepBegs before it
specifies the subject of PP. However this procedught be abused to
restrict the competition, because it allows coningcauthority to award

only those bidders who were asked for the bid entémder.

These two procedures make a significant role inerapirical model, the motivation
behind and the expected impact of various procunésnen final price of the contract
are discussed in chapt&hyba! Nenalezen zdroj odkaa.. Pavel (2008) shows that

there are statistically significant differences ag@arious procedures used in PP.

Czech national informational portal (www. isvzus.cz) is the source of our dataset. All

the PP information are published there since 20D6. the web page there are
information about the contracting authority, speaifion of the subject of purchase,
important dates, qualification and evaluating ci@@nd estimated value of the contract.
Moreover there are information about the winnee, whnning price of the contract and
number of bidders in the procurement. These twomé$orare a fundamental

informational source for our research.

Electronic auction is a repetitive process of recessive auction ¢hables the bidders

to cut down their offered prices in order to wie fhrocurement. The auction ends in the
moment where no one is willing to sell the goods ltver price. This tool became

popular in case of procurement of homogeneous gaadsother types of PP where
evaluating is based on numerical values. Electranation can be used within any type

of procedure, it is used only as a price settingate

Contracting authorities

Since the PP Act leaves space for individual desishaking and allows contracting
authority to modify parameters of the tender, inecessary to have a look on those
contracting closely. There can be identified foasib groups of contracting authorities:

» State authoritiessuch as ministries or national offices

* Regional authoritiessuch as municipalities and regional offices

e Bodies governed by public law(public bodies) such as schools and

hospitals



« Profit seeking firms such as state owned enterprises (“SOE”) and
utilities - entities operating in the water, energpansport and postal
services sectors

Each of these categories might have differentualtitto excessive expenditures and
wasting of sources. Such a different attitude islenhy different connection to state
budget, “softness” of its own budget (see chapt8r2? - the possibility of being buy
out or other sorts of financial help from state ¢petdin case of financial difficulties.
Bandeira et al. (2008) shows that there are sttt significant differences among
various contracting authorities in PP system.

Qualification requirements

All bidders have to fulfill given qualification tbe able to compete in the procurement.
There are four kinds of qualifications: basic, pssional, economic & financial and
technical qualifications. Fulfilment of basic angrofessional qualifications is
compulsory for all bidders. In case of economici@ahcial and technical qualifications
is the contracting authority entitled to requireigas requirements on suppliers such as
insurance policy, size of turnover or a referens¢ of the principal deliveries.
According to PP Act, these requirements must betedlto the subject of competition.
However the PP Act keeps space for discretion aedqualifications are potentially

usable for reducing the competition.
1.2 Controlling processes

The essential condition for effective procuremembcpdures are a controlling
institutions which would be able to monitor (andngin the mistakes) the whole
process, beginning with investment plan and postractual practices of all
participants at the end. However Czech controlbggtem has several pitfalls which
determine the inability to control the procurempriicesses. Very broad and complex
analysis of Czech controlling processes in PPasdlby Juiik (2006) or Pavel (2009),

we will just summarize their findings.

Controlling over tender should make a Bureau footgmtion of the competition
(UOHS), but this institution can penalize only anfial mistakes and only on request of
the firm, which loose in the competition. Therefohe UOHS cannot investigate any

tender, where there is just a one bidder, or wiieeebidders are colluding in some



cartel or bid rigging agreement. According to itsnoannual reports, UOHS made
around 300 controls in a year which is about 3 %lbpublished PP and give about 70
penaltie. But financial penalty for a bureau, which madmiatake, is pretty irrational
punishment, because it just transfers sources frorbureau to another and does not
punish the responsible person at all. Other cdimgplinstitution is Supreme Audit
Office (NKU), an independent institution which aisdithe management of state
property and the performance of the national budgit) makes only a few audits in a

year, refers the results to a government and dbkamé any executive power.

As can be seen, the system of PP in Czech Repdbks not have an effective
controlling institution. Only a few tenders are med and if so, there is no real
punishment. Therefore the contracting authoritiagehhigher discretion and therefore

the threat of wasteful behavior is even larger.

This chapter summarizes the most important parlegd#l framework of PP in Czech

Republic that are necessary to understand fordudiscussion.

® http://www.compet.cz/informacni-centrum/vyrocniragy/
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2 Economics of the public procurement

Purpose of this chapter is to describe some ofrthst important economic aspects of

PP covering both economic facts and theoreticatepis.

PP processes are not frequent topic in mainstremmoenics, although their impact on
economy is tremendous. In economic policy perspectwhen a government decides to
boost an economy with fiscal stimulus, it meansnanease in governmental purchases,

which are processed through PP institute.

In first part of this chapter we show the size &f lRarket in developed countries. The
literature review comes thereafter, describing eanemic research, both theoretical
and empirical that has been published so far. éitbat not least we discuss economic
specifics of PP process and we derive some assomsptesulting from those specifics

for our empirical study.

2.1 Size of the market

From macroeconomic point of view, the instituteR® is significantly contributing to

annual GDP. According to Eurostat PP cover abdu®@pf the GDP in EU-27 (about
€425 bn.) in the year 2009 (Eurostat (2010)). Bwtse figures cover only those PP
which were announced in the Official Journal of Ehgopean Communities (therefore

over threshold PP (see appendix)), the overalbnatis values of PP are much higher.

OECD estimates the volume of PP market using melbggt based on system of
national accounts (SNA). According to their estio@tPP purchased by central and
local authorities represents about 17 % of CzecluanGDP. Additional 9 % is created
by State owned utilities procurement, so in tot&lCD estimates the overall sum of all
goods, works and services which are purchased ghr&®P procedure as a 26 % of
Czech annual GDP, which is the second biggest shiinén all OECD countries (see

Figure 2:). However as OECD points outThe SNA data may provide an
overestimation, as the above categories may incted&ain expenditures not carried

out through government procurem&(ECD (2011)§

" OECD: Size of public procurement market, in OEGDyernment at a Glance 2011, OECD Publishing.
2011
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Figure 2: General government and state-owned utilities proement as a
percentage of GDP, 2008
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Source: Government at glance 2011, OECD
Previous graph presents the economic relevance Rof Bvery improvement of

institutional framework of these purchases has gmifitant impact on the whole

economy.

PP of homogeneous goods is a relatively small $udfgsbe amount presented in Figure
2. We are not able to provide a precise numbergehiewthere is a place for estimation.
According to Ministry of regional development ofetiCzech Republic (2011), public
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supply tenders covers annually about 2066 the total volume of PP in Czech
Republié. The study for European Commission made by Pride¥auseCooper
(PwC) (2011) estimates, that commodities (which thiee most significant types of
homogenous goods) represent more than 8 % of talevimlume of European PP The
combination of the estimations by OECD in figurar&d by PwC above result in the
very reasonable approximation that PP of homogengowods make almost 2,5 % of
annual GDP in Czech Republic.

2.2 Literature review

The main stream of PP literature tries to explaggrocedure by theory of auction and
game theory. Most of these papers are trying toupethe optimal or sup-optimal
strategies in procurement game, given several g#sums, such as McAfee and
McMillan (1987), Bulow and Roberts (1989) or Maskind Riley (1999). Only a few
authors are explicitly dealing with problem of agtion, or other types of incentive
failure. Rose-Ackerman (1975) argues that corruptian lead to inefficient contract
allocation and inflated costs of procurement. Lafffand Tirole (1991) study the issue
of favoritism in procurement. Burget and Che (200dAyestigate the role of
manipulative power of the contracting authority foamal result of the competition.
At last but not least, very innovative way of thbtugvas proposed by Bos (2001),
where is shown that the procurement game shousgparated into an investment game
and a project game in order to analyze the behaviall players properly.

Few more theories are relevant for the purposehisf tesearch, although they are
associated with PP issues only partially. The firs¢ is the theory of transaction costs,
which has basis in foundations of new institutiomalonomics and especially in
Williamson (1981). The role of transaction costsPR procedure was described by
Smiley (1976), Bajari and Tadelis (2001) or in Ge&epublic by Pavel (2009). For the
purpose of this research is very important the wadrReimarova (2011) who estimates
the administrative or transaction costs of the prement procedure and evaluates the
differences between an in-house administration amcutsourced administration in

prices and efficiency.

® The rest of PP is divided into services (cca 3G works (50 %).

® http://www.portal-vz.cz/Information-System-on-Pubontracts/Statistical-Outputs-on-Public-
Contracts/Souhrnny-statisticky-prehled-verejnyckazak viewed on 3. 4. 2012

2 pwC, London Economics and Ecorys: Public procurgriteEurope, Cost and effectiveness, A study
on procurement regulativ prepared for the Euroggammission, 2011, page 45
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The most important agent in PP process is the aciiig authority. This person decides
all the parameters of the tender and therefors itrucial to depict how this agent
behaves. Since the authority is a part of non-prfistate-owned organization, the
theories that are able to describe authority beimaaie those dealing with objective
function of a non-profit seeking agent. Niskane@7@, 1994) proposes a theory of
bureaucrats, who does maximize his budget or disoay budget. Hlawiek (1987,

2010) describes a model of an economic agent whog@neral) maximizes his

probability of economic survival.

Just a few econometricians have been engaged itopiésalthough this institution has
such a tremendous impact on the economy as weilded@bove. The main reason for
neglecting this topic is the lack of data. In poes years all countries were hiding their
suppliers and society couldn’t see where exacttyflmwing their tax payments. The
situation is changing currently when several stéegstly within EU) are increasing

their transparency (accountability and data openiredecision making).

One of the first papers, which use econometricgr@gch on PP, was made by
Domberger, Hall and Ah Lik Li (1995). They colledtdata about 61 cleaning contracts
from public offices, schools and hospitals in Aab&. Afterwards they found out that
there are statistically significant differencespnces of contracts based on different
tendering procedures and different submitters. A@otfpaper by Bandeira, Prat and
Valletti (2008) was based on 6000 procurement fitaty and authors concluded that
“price differences are correlated with governanaecure: the central administration

pays at least 22% more than semi-autonomous aget{8iandeira et al, 2008)

Czech Republic has a comparative advantage infiglts Czech national informative

portal for tenders (www.isvzus.cz) containing alhrge tenders since 2006.
Unfortunately, this portal still has several pit$al The most important one from

statistical point of view is that procurements Bsted there in some sort of paper form
and it's very hard and time-demanding to transfttose data into a table. Pavel (2008)
examined 62 tenders of infrastructure engineeriogkgs and he concluded that final
price (as a percentage of estimated price) is t&ffieloy type of procedure and amount of

applicants: Every additional applicant brings decrease of priceaverage by 4,4 % of

1 Bandeira, O.; Prat, A.; Valetti, T.: Active andsBave Waste in Government Spending: Evidence from
a Policy Experiment, working paper, 2008
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estimated price. On the contrary, negative impa & restricted tendering procedure,
because it causes increase of final price in averdnyy 19,8 % of estimated
price”(Pavel, 2008)* The results are however weak because of few isirss of all,
the estimated price is not really an accurate numdgaresenting authority’s demand.
Even though the legal framework sets the requisiteseating an estimated price on a
basis of some market research, the regular dadxipris different, those market
researches are usually vague and the estimatedspai@ often far away from real
market value. Moreover, the determined causalitghtnbe misleading, because we
cannot say, whether these characteristics weretaifeprice directly, or whether there
are some underlying causes (omitted variables asgoodwill of a contracting agency)
that affected both optional characteristics analfiprice. At last but not least, if we
accept the assumption about causality, we stilhoaspecify, whether this restricted

procedure imply increase in final price or decraasestimated price.

2.3 Economic specifics of the PP of homogeneous goods

PP has several very important characteristics, whake them different from regular
purchases of consumers or firms. In addition thesmacteristics strongly affect the

behavior of actors and thus the overall efficiency.

2.3.1 Principal — agent dilemma

One of the essential characteristics of PP proeeduihat the contracting authority as a
decision maker is not usually the final consumetaftracted goods, works or services.
As a result of that, there is a difference in iests and asymmetry of information,

features that were initially included in Agency aing

Agency theory was initially founded in 1970s asi@ory of risk bearing (e.g. by Arrow
(1971)) and revised in late 1980s (e.g. by Ree8Q)9Stiglitz (1987), Eisenhardt
(1989) or Holmstrom and Milgrom (1991)). During ghievision the terms Principal,

agent and asymmetry of information were included the concept.

12 pavel, J.: Viejné zakazky Ceské republice, Studie Narodohospstiého Gstavu Josefa Hlavky, 2009
14



“Agency theory is directed at the ubiquitous agemetgtionship, in which one party (the
principal) delegates work to another (the agenthowperforms that work (Eisenhardt
(1989)°

The differences between objectives of principal agdnt are present often. Moreover
with the asymmetry of information (having less mmf@ation than agent) is really

difficult for principal to monitor the agent’s perimance.

In case of PP is asymmetry of information presentiwee different levels (neglecting
the asymmetry of information within the each indtdan), because between supplier and
final consumers are public institutions (see figoeéow).

Figure 3: Principal — agent scheme in PP

Votes
Tax payments

Contract

Source: own construction

Citizens (principals) are choosing their governm@ugfent), paying taxes and they are
expecting provision of public goods in exchangeemlgovernment (as a principal)
chooses contracting authority (agent) to providehsgoods in exchange for a budget.
Afterwards the contracting authority is signing antract with a supplier about

delivering the desired goods.

Principal — agent problem deals with different ehjees. Contracting authorities as
decision makers might not maximize the profit a thility of the society, but their own
interests. Niskanen (1974, 1994) presents a mddelir@au (contracting authority) as
follow: “A bureau is defined as an organization with twdof@ing characteristics: the
employees do not appropriate any part of the dfiee between revenues and costs as
personal income, and some part of recurring revenafethe organization derive from

sources other than the sale of output at a per rati”(Niskanen; 1994) In addition,

13 Eisenhardt, K. M. (1989). "Agency Theory: An Assment and Review." The Academy of
Management Review 14(1): 57-74.
4 Niskanen, W. A.: Bureaucracy and Public econontitivard Elgar publisching co., 1994, page 15
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a civil servant cannot enlarge his personal incbyeome sort of bribe or make other
type of corruption, due to controlling or moral bars. According to Niskanen, this

kind of civil servant will not maximize the effiarey of the bureau (which would be the
best option for the society) but he will rather nimaize the discretionary budget of the
bureau. This additional disposable income cannoudexl as a net personal income;
however it can be spent in order to serve offisiafterest (e.g. additional labor forces
or equipments).

The similar conclusions we can reach by applyirggaeral microeconomic concept of
an economic agent who maximizes his probabilite@dnomic survivor. The concept
was initially used in Hlawgek (1986) and extended in Hlaek and Hlavéek (2006,
2010). Authors present an optimization model applie in cases, where simple profit
maximization is not relevant, such as altruism, -paofit organization, company in
central planned economy. Reimarova (2011) apphesmodel of the maximization
probability of economic survivor on PP and showlsat the wealth of the official is
equal or higher in case of outsourced administnationdependently on the
consequences on the contracting entity. By outgouaciministration is the official not
responsible for possible problems with the publimcprement contracts and
simultaneously doesn’t personally bear the incrdasests of the administration. It
provides possible explanation, why large governalesntities hire external companies
to administrate award procedure¢Reimarova (2011J§ The officials are using their

legal right to outsource the administratidbmore often than it would be effective.

Since the purchase is paid from state budget, dh&racting authority doesn’t bear any
increased cost of such purchase as well. Onceotiiteacting authority has got a budget,
it operates in the process only as an intermedaany their objectives are not related
with the final price of the PP. Hla8@k (1986) presents a model, where firm in central
planed economy (CPE) is not profit maximizing (hessit does not have any personal
gains from that profit) but rather a reserve maxing (the firm is maximizing the
reserve between planed output and allocated sotwcsscure that it will be able to
meet the plan). The basic characteristics of cotitrg authority and firm in CPE are

identical.

®Reimarova, H.: Transaction Costs in Public ProcemniDiploma thesis), 2011 page 75
®*outsourced administration means that the contmetirihority is represented in the procedure byrothe
institution (usually private company) which is paeing the documentation and processing the whole
procedure (see § 151 of the PP act).
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* Both are getting some allocated sources in exchahggomises to deliver a
specific amount of goods.

* Both have objectives that are not related with fwential profit of the
organization but rather with the ability to mee fflan or expectation of budget

dedicator.

Contracting authority has similar environment, $&miobjectives and therefore their
behavior should be similar as well. It is not cosinimizing, but rather a reserve

maximizing (for further discussion see Soudek (3R09

The authority is not securing itself not only byspible outsourcing the administration
but also by making sure that sufficiently large amtoof public goods will be provided.

Moreover, if we say that contracting authority does need to be such a moral person
(as in Niskanen’s model) and the controlling agesi@o not serve their mission then
the official can use his position to enrich himsslthe expense of taxpayers. Therefore
the potential abusing of information asymmetryvsrelarger.

2.3.2 Soft budget constraint

Another important characteristic of PP environmentthe softness of the budget
constraint which the contracting authority is faginThe concept of soft budget
constraint was introduced in Kornai (1980) and sedi in Kornai (1986) and it
describes the situatiorwhen a strict relationship between the expenditane the
earnings of an economic unit (firm, household,)etas been relaxed, because excess
expenditure will be paid by some other institutitypically by the state?(Kornai
(1986)).

In case of contracting authority the conditions $oft budget are fulfilled completely.
The contracting authorities are (more or less) ddpet on the state budget, as stated in
definition. The state budget will cover excess exieire with no penalization of
contracting authority (within given limits and umdeertain condition). Therefore the
authority does not need to take care of budgettrains or final price of purchase and
the decision making about procurement conditionraresubject to cost minimizing.
Such cost minimizing might appear in authority’sideon making indirectly, when the

" Kornai, J.: The soft Budget Constraint. Kyklos869page 29
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cost minimizing is sub-criterion of maximizing thpeobability of economic survival
(described in section 2.3.1 and defined in Htaka(2010)), such as re-election of the
official, keeping the managerial position in statened enterprise or public body, etc.

To conclude a soft budget constraint, the coningctiuthority does not need to care
much about final price of the procurement, becas®ss expenditure can be paid by

other institution, typically by the state budgethanuity.

As it was described in section 1.2.1, there aréouartypes of contracting authorities
has various autonomy and various attitude towamgssive expenditure. Both central
and local authorities are directly connected with state budget. On the other hand,
legal bodies that are subsidized from public sauirme connected with state budget
only partially and they might have difficulties bargain about additional sources. SOE
as profit seekers should be subject to a soft huttyestraint an exceptionally in case of
financial distress. However, as it is stated in EEH.1), Pavel (2008) or OECD (2005),
in case of Czech Republic is the financial suppdrEOE more frequent than in other
developed countries, hence we can suppose subalphighaviour linked with soft

constraint as well.
2.3.3 Transaction costs

Transaction costs of PP can be divided into traisacosts ex ante (before the
agreement is signed), continuous transaction cd¢dtsing the execution) and

transaction costs ex post (after the delivery obdg). Continuous and ex post
transaction costs are more or less the same inafaB® as well as in case of any
regular purchases of given goods and thereforewayt be discussed. They are fully

depending of terms and conditions in contract. Heweas Pavel (2009) points out, it is
the excessive ex ante transaction costs that eliffeate the transaction costs of PP from
these costs of regular purchases of consumersnus-1i The size of such costs is much
higher for both purchaser and supplier becauserofdl perquisites and conditions of

the award procedure (see chapter 1.2.1 and thedppeThe process goes as follows:

e Before the procedure starts, the contracting aitheeeds to specify the subject

of PP and the procedure.

18 pavel, J.: Viejné zakazky Ceské republice, Studie Narodohospstiého Gstavu Josefa Hlavky,
2009, page 29.
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* At the beginning of the award procedure the cotittgauthority has to create a
tender documentation, send a request to participratequest to bid, announce
the procurement on the internet and on the offictdice board.

* The competing bidders have to create formally @bri@d and approve the
fulfillment of qualifications. For example the bigildhas to prove that he has not
been convicted of a criminal offence; that has Ime¢n subject to insolvency
proceedings. There is a lot of additional paperksavhen the firm is bidding in
PP and these paper works remarkably increase dheattion cost of the bid
and, at the end of the day, the PP itself as well.

* Once the contracting authority have got all thespid has to set down and
authorize the evaluation committee, check thelfoiénts of qualifications of all
bidders, evaluate bids according to evaluationecat choose a winner and

make a report about the process and publish thdt.res

Merely after any other unselected bidder hasn’'bmanél objection, the contracting
authority is obliged to sign the agreement with mimg bidder. As you can see, the
awarding procedure is really complex process anttansaction costs are significant on
both sides of the market. These costs necessé#fieigt the decision making of all actors
involved in the process. Since the transactionscofsthe bidder are included in the final
price of the contratl, we will concentrate on the transaction costs @fit@cting
authority.

Additionally, for the purposes of this thesis, thg- ante transaction costs of PP
contracts for the contracting authority can be apipnated by the administrative costs
of award procedure. In Reimarova (2011) is a warief estimations of these
administrative cosf8. Presented average estimations are in the range3® 000 CZK
up to 300 000 CZK. The sources of variations aze and subject of the contract, type
of the procedure, number of bidders and, as Rewaademonstrated, the fact whether

the administration is made in-house or outsourced.

The similar numbers are presented in PwC (2011Yyevhathors had questioned about

5 500 contracting authorities and 1 800 busine$gesults presented in this study show

9 pavel, J.: Viejné zakazky Ceské republice, Studie Narodohospsttého Gstavu Josefa Hlavky,
2009, page 30.

? Reimarova, H.: Transaction Costs in Public Promenet (Diploma thesis). Charles University in
Prague, 2011, page 50
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that the administrative costs vary significantlyass the Europe. As you can see in
Figure 4:, the biggest person-day costs for a nme@@curement procedure are in
southern and eastern countries, such as Bulgareec@ or Slovakia. In the case of
Czech Republic the presented results are below ageer 15 person-days of

administrative works for Czech median procuremeot@dure.

Figure 4: Person — day costs by country (median person-dags:bids)
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Another source of variation presented in PwC (20%f)dy is subject of the
procurement. Their findings about administrativetsashows that contracting authority
spent in average about 120 working hours (15 pedsgs times 8 hours) on processing
the whole procurement process of commodity purcRasonetary expression of this
administrative costs in the PwC (2011) is 1 600aBo(t 40 000 CZK) per award
procedure of commodity purchase. Moreover the codities are relatively
homogeneous, then commodity PP are standardizethandhriation of administrative

costs is not that dramatic as in case of sophtsticservices or engineering works.

Theoretically, the overall administrative costs bandecomposed as follows:

2L pwC, London Economics and Ecorys: Public procurgritreEurope, Cost and effectiveness, A study

on procurement regulativ prepared for the Euroggammission, 2011, page 83
22 pwC, London Economics and Ecorys: Public procurgrimreEurope, Cost and effectiveness, A study

on procurement regulativ prepared for the Euroggammission, 2011, page 81
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Figure 5: Administrative costs of the award procedure
AdCAP = FCN +FCO + CV * N

Where

AdGCyp Total administrative costs of the award procedure

FCy Mandatory fixed administrative costs (creation aofender
documentation, announcing the procurement, prepamatof the
method of tender evaluation, establishing the eatadn committee)

FCo Fixed administrative costs arising from optionalpeoations
(negotiations with bidders, electronic auction, &ohal non-
compulsory channels of announcing)

Cv Variable administrative costs associated with namilof bidders
(checking the qualification, evaluating the bidfoirm the bidder
about the result of award procedure)

N Number of bidders involved in the procedure.

For the purpose of this thesis we are not muchrested in the absolute value of
administrative costs rather than on relative déifmes in these costs made by the

different decisions of contracting authority.

Firstly the authority has to decide which proceduii be used. In open procedure the
evaluating committee has to evaluate all biddingdézs. However, within negotiated
procedure authority is evaluating only a few tesdwsich were asked to bid in
procurement, but the authority is also negotiatmith these bidders on terms of
contract. PwC (2011) presents averages of admatistr costs of given award
procedure. The difference between median admitiigtraosts of open and negotiated
procedure is about 700 € (17 500 CZK)rhat figure is reasonable and consistent with

estimations presented in Reimatova (2011).

Important determinant of the administrative cosamsount of bidders in the process.
Every additional bidder means that the contractanghority has to check the
fulfillments of qualification, to evaluate the tesrdaccording to evaluation criteria and
announce to the bidding company the result of ghoe and winning bidder. These

variable costs per one tender are relatively lowhi contrast of fixed administrative

% pwC, London Economics and Ecorys: Public procurgrireEurope, Cost and effectiveness, A study
on procurement regulative prepared for the Eurofiammission, 2011, page 87
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costs. An estimation based on Reimarova (2011has these transaction costs per
additional bid in PP of homogenous goods are apmabely 5 000 CZR*,

Contracting authority can also use an electronictian. Such auction is non-
compulsory action that increases the administratn&s of procedure, because it is a
process that needs to be outsourced to a compdhyspecial auction software. In the
mentioned PwC (2011) study is presented that aeauticreases the person day costs
by approximately 6 person-days in average (in naygetinits that is about 12 000
CZK). We got very similar figures when we were nmakia market research on

electronic auction brokers in Czech Repuflic

The transaction costs of the PP administratioreacgmous, but they seem substantially
smaller once they are compared to the final prukethese PP. Moreover there are
several optional steps in procurement procedureiticeease the administrative costs.
On the other hand they might lead to significamtpdrin final prices, as we would like

to show in the chapter 3.
2.3.4 Barriers to entry the market

Usually in microeconomic theory of firm the bargdo entry the market refers to the
situations when new potential supplier cannot ether market because of lack of
sources or high initial fixed costs that discourdg®. Additionally such barriers of
entry may come from the (sometimes illegal) prastiof firms already operating on the
market, such as predatory pricing, customer loyptygrams, vertical agreements or
economies of scale. At last but not least, bariwémntry may be caused by the state as

a market regulator.

In case of PP there is an additional barrier tayetite individual competition that is
created by qualification criteria. As state in gmttl.2.1., those criteria are partially

defined by the PP Act and patrtially they are deteeah by the contracting authority.

4 The evaluation committee needs roughly 2 houch&zk the qualifications and 2 more for evaluating
the tender according to given method and critdiee committee has usually about 5 members. That
gives us 20 hours of work. Other administrativetgascluding announce to the bidding company the
result of procedure or cost of carry and store terfae negligible.

% Some of the prices can be foundhtp://www.e-aukce.cz/ceniér
http://www.e-tenders.cz/administratori-verejnyclikazek
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The legal compulsory qualifications are the basid ¢he professional qualifications.
They just ensure that the bidding person has noinutted a serious crime or that he
has a legal right to supply desired goods.

On the contrary, the financial, economic and techlinmjualifications depend fully on the
contracting authority. Various prerequisites mayréguired, the contracting authority
can choose subject and scope of the qualificat@msthe only limitation is that these
requirements must be related to the subject of etitgn. The goal of these

qualifications is to ensure that the bidding firenactually capable to deliver desired
goods. However these financial, economic and teahrqualifications can be easily
abused by the authority to restrict the competitogncreating an artificial barrier to

entry the bidding competition.

Contracting authority might use such barriers toyem order to lower its transaction
costs, because then they evaluate fewer bidderheAsame time a smaller number of
bidders results in smaller competition and consetijyien higher price of PP, as we
would like to show in empirical part of the thesis.

2.3.5 Bid —-rigging

A very specific feature of PP is a bid — riggingurique kind of collusive behavior

among competitors on the procurement market.

,Bid rigging (or collusive tendering) occurs whemginesses, that would otherwise be
expected to compete, secretly conspire to raisgepror lower the quality of goods or

services for purchasers who wish to acquire proslumt services through a bidding

process.{OECD 20093°

Since the PP (and some kinds of private purchasesedl) are process through the
bidding competition or other kinds of reverse amtsi, any kind of collusion is making

a tremendous losses in public sources.

According to OECD (2009), there are various differeypes of bid —rigging (Cover
bidding, bid suppression, bid rotation, market @dkion); however their common

feature is an illusive competition. The biddersidigvthe market and then each one is

%6 OECD: Guidelines for fighting bid rigging in publprocurement, 2009, page 2
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creating only a pretended competitive bid on agteeders, or he refuses to bid at all.
In exchange the bidder expects the same behawor fineir partners in other bidding

competitions.

As written in already mentioned OECD guideline, réheare several important
characteristics that increase the potential ofusble agreements. The most important

features are:

a) High market concentration — only in case of few petrtors is possible to create
and enforce a bid rigging cartel.

b) High barriers to entry the market make cartel priate from possible entrance of
new competitors.

c) Low substitutability creates the procurement mounerable to bid rigging,
because the purchaser cannot escape to otherftppedoict.

d) Homogeneity of products makes easier to agree itheigging, because the
firms with identical or similar products have highecentive to create a cartel
than a firms who are differentiating their products

e) Steady, expectable flow of demand and tenders maesser to allocate

contracts among each member of bid rigging cartel.

Although these conditions are not necessary faatcrg a bid rigging agreement, they
increase rapidly the benefits of such agreementthacefore increase the potential

motivation of such competitively harmful behavior.

Several empirical studies that identify the bidgngy collusion have been published
recently; most of them come from United States, reremti-competition law and its
empirical evidence have the longest tradition farenthan hundred years. Moreover
most of the studies are describing the collusiomanstruction and civil engineering
works. Porter and Zona (1993) examine a bid riggoagtel in state highway
construction contracts in the US between years 1&82 1988. Pesendorfer (2000)
analyses bid rigging cartels in school milk consaturing 1980s in staes of Texas and
Florida. Jacobsen (2007) addresses the issue ofigaihg in the Swedish asphalt-

paving sector.

Usually such papers are based on empirical evideha&eady prosecuted bid rigging

agreements. Moreover author obtained the datamgtfimom the winning bid but from
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other bidders as well. Only afterwards they were &b identify a collusive behavior in

the bidding strategies.

Bid rigging is a serious threat in PP of homogesegoods, because the markets are
satisfying the features described above. In foll@vempirical study we are trying to

identify any abnormally high prices that might lesult of such collusive behavior.

To conclude this chapter, PP and contracts haveralelighly important features that
distinguish them from regular purchases. At theeséime they are making the whole
system much more vulnerable to the wasting of smyrmeffectiveness and unmoral
behavior. These characteristics are amplifying eatler and only their combination
makes the system of PP, especially in Czech Repudlich ineffective in creating

maximal value for taxpayer’s money.

25



3 Empirical case study

This chapter compares the discussed theoreticahefrerk with some empirical

evidence. Previous chapters described the PP gracekits economic characteristics.
This case study attempts to identify the impadhefe characteristic on the final price
of the procurement. As can be seen in sectionadly, a few of such kind of empirical

studies have been published and none of them hawe dnalysis with the same
methodology. We believe that this study will praidew unique results that will be
relevant for both theoretical discussion and daitgixis of PP. Moreover, presented
institutional settings are applied not only in QzeRepublic, but across the whole

European Union, so this research has a supranbteleaance.

The chapter starts with motivation of our reseaiidien hypotheses and the model are
presented and discussed. Data description comegaftes. At the end we are
presenting the results of the research togethértivéeir discussion.

3.1 Motivation

The goal of our empirical case study is to showt finatitutional and procedural
characteristics (described in chapter 2) are affgdhe final price of the procurement.
The primary issue is how we are able to compareaaibus procurements together. Or
in other words how can we dismantle the differdiiain prices on basis of different
subject of procurement. As we pointed out in secB@ — the literature review, some of
previous authors compared tenders with respedbdiv estimated prices. We already
discussed the pitfalls of such approach as welerdfore we decide to use another
methodology. In order to be able to compare thdgenamong each other, we decide to
use only procurement of homogeneous goods (se&e@ause of this homogeneity we
are able to compute a price per one unit of puethagpod (from quantity and total
price of procurement). Additionally these examirgmbds are also purchased by a
private sector and therefore we are able to comih&r@init price of procurement with

unit price of such goods purchased by private secto

As can be seen in section 3.3 — data descript@nuhit prices of individual tenders of

homogeneous goods vary significantly within giveomenodity purchases. The

presented model attempts to explain such varia®m@ function of characteristics of
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contracting authority — its institutional form ackaracteristic of procurement procedure

— type of procedure, number of bidders, use oftedac auction.

A crucial specification issue that needs to betdegih is the potential endogeneity bias
resulting from omitted variable problem. PP miglet ubject of wasteful behavior
which might through correlation with explanatoryiables cause false significance. For
the purpose of this thesis there is no need totera@alistinction between active (e.g.
corruptiorf’) and passive waste (e.g. red fdpas proposed in Bandeira, Prat and
Valetti (2008). In general, the wasteful behavioighh affect both procedural

characteristics and final price of the procuremenather words:
The final price of the procurement may be positivarrelated with wasteful behavior:
corr(final_price; wasteful) > 0,

Such wasteful behavior is unobservable in the eéatdserefore the correlation affects

the errors of proposed model:
corr(errors; wasteful) > 0

At the same time usage of open procedure, electaurgtion and number of bidders in
the procedure should be negatively correlated thighunobservable wasteful behavior

of contracting authority:
corr(procedural characterisitcs; wasteful) < 0

Hence the unobservable variableasteful behavior” which covers both active and
passive waste will cause a correlation betweenamgbbry variables and errors of the

model:

corr(procedural_characterisitcs; error) < 0

%" Investigative reporting (E.g. Kudrna, O.; Spurdy,Do Srdce Temnoty, Respekt, 2010/3, p. 16-20 ;
Sacher, T.: Korufnici zasazeni, Respekt, 2010/10, p. 42-47 ; Spurnyraka, Respekt, 2010/9, p. 14)
and annual reports of Supreme Audit Office (httpsiv.nku.cz/en/publikace/annual-reports.htm)
suggests that corruption is really a severe prolifepublic procurement in the Czech Republic.

%8 Red tape“ is term for all kinds of rigid and esséve regulation that is preventing an action or
decision-making of public officials (see Kelman 909 2005) or Bozeman (2000).
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This, unfortunately, leads to a negative bias @f dndinary least square estimafrs
However such underestimation of betas means, thtétei model would be able to
identify a relationship between explanatory vaesblnd dependent variables, the
“true” betas will be actually higher and the redathip will be even stronger in case of

such omitted variable bias.

Nevertheless, to tackle with this omitted variapleblem, we decided to use proxy
plug-in solution to the omitted variable probf@mAs a proxy variable for this

unobservable'wasteful behavior” we decided to use alndex a composite index

presented by Chvalskovska and Skuhrovec (2010) ridtas contracting authorities
according to quality and transparency of all thwcurement competitions over given
period of time. The index consists of ten individuatios representing openness,
competition or effective controlling processes unghases of each contracting authority

(see figure 6).

Figure 6: Components of zindex

1. PP share on total spending on purchases - punishes avoidance of PP (through portioning), or
extending contracts beyond their limits.
2. PP openness - rates according to openness of legal regimes used for PP

3. Elementary violations of transparency - punishes failure to announce PPs or their price

1. Winner's concentration - punishes repetitive PP awarding to one or few suppliers

2. Bidder count - measures average number of firms competing for PP
3. Deadlines - punishes setting unrealistically close deadlines for placing bids

1. Legal violations - measures number of erroneous PPs detected by regulatory office

2. Supplier rating - a supplier transparency measure composed of several sub-indicators
3. Data quality - counts mistakes in crucial published data (mainly company identification, preventing
traceability)
4. Information provision - measures time and quality of an institution's response to information
inquiries

Source: Zindex.cz

In general the zIndex is measuring a good pradigeavior in public expenditures.
Those authorities who follow all “good practice”ideline will reach a high level of

zIndex and at the same time the space for wastitdigomoney will be (or at least

29 For further discussion and a proof see Wooldridg#).: Introductory Econometrics, Fourth Edition,
South-Western, 2009, page 90
%0 See Wooldridge, J. M.: Introductory Econometriesurth Edition, South-Western, 2009, page 307
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should be) much lower. Therefore the wasteful bemawcovering both active and

passive waste should be minimized as well.

The zIndex as a good practice measure seems tagbedaproxy variable for omitted

wasteful behavior that might occurs in PP dataset.

As a result of previous discussion in this thesmsl grevious empirical evidence
presented in literature review, we expect to fitatistically significant differences in
final prices of tenders purchased by different yp&contracting authorities. The more
autonomous the authority is, the more is conceralmgut unnecessary excess expenses
and the more is looking after the procurement dtaretics and the final price. Then
authorities are divided into four different groupsational authorities, regional
authorities, public bodies and profit seekers gation 1.1.2. for further description).

Similarly the discussion about the supply side teé tmarket in section 2.3.2 — bid
rigging suggest that procurement market with homeges goods might be subject of
some anti-competition behavior. As can be seereatian 3.2 — data description, the
commodity markets has high market concentrationallis there are operating three of
four big companies with total market share about¥8@nd a bunch of smaller

competitors operating on the rest of the marketfotfunately the dataset does not
contain the bidding structure, just a final resilthe procurement. Therefore we cannot
identify the bidding strategies of competitors, wm¢ can try to find significant

differences in final price based on winning supptiethe tender which would indicates

a possible collusive behavior of biggest playershenmarket.

The institutional characteristics of individual pusement procedure are expecting to
affect the final price as well. At first place ige of procurement procedure: within the
open procedure is environment for competition niagbrable and therefore the final

price of such competition should be the lowest fpbssOn the contrary, the negotiated

procedure is restricting competition and thus fimate might be higher.

Similar logic is applicable is case of number afd#rs: the more bidders are involved
in the competitions, the stronger the price contipetiis and lower final price can be

reached.
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Currently, one of the most discussed tools in PRroanity is the electronic auction.
This electronic auction allows bidders to adjustedd prices and therefore the
competition ends only after no one is willing tal bower price. Some current incidents
in Czech Republitt demonstrate that the cost cuts caused by electearition might

be tremendous. We believe in demonstration ofs$iedily significant negative impact

on final price of procurement of homogeneous gaxiwell.
3.2 Hypotheses and a model

As stated before, the aim of this empirical stugljoi identify the impact of institutional
and procedural characteristics on the final pricéhe procurement. For the purpose of
statistical comparison the final price is normalizeer unit of purchased commodity.

Formally the research question stated above migllaigloomposed into few hypotheses:

hypothesis H1The final unit price of the procurement is affecteloy the type of
the contracting authority.

hypothesis H2:The final unit price of the procurement is affectely the type of
the supplier.

hypothesis H3:The final unit price of the procurement is affectely the type of

procurement procedure.

hypothesis H4The final unit price of the procurement is a decrgiag function of

an number of bidders interested in the procurement.

hypothesis H5:The usage of electronic auction is decreasing tliveaf price of the

procurement.

Additionally, the model compares the final unitgeriwith the estimated unit price and
price on the commodity market as well. The estighgidgce is capturing authority’s

willingness to pay and also the potential hetereggrof purchased commodity. The

%1 In the most famous current case the statutorydfi9strava managed to decrease their mobile phone
expenses from 22 mil CZK to 3 mil CZKtfp://moravskoslezsky.denik.cz/zpravy_ region/ostrasetri-
miliony-za-volani20110810.htrl
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market price is capturing the opportunity costs atsb potential time dependent

changes in production costs of commodity suppliers.

Since we are not much interested in actual levelhef final price but rather in its
relative changes caused by other variables, weldédb use a natural logarithmic form
of final unit price as a dependent variable. Sinylaboth estimated and market prices
are designed in natural logarithmic form. The ladtnot least variable in the model is a
zIndexas an indicator of good practice in all PP of eadividual contracting authority.

To conclude, the model is designated as follows:

Figure 7: Regression equation
log(final unit price) = a + B; log(estimated unit price) +
B, log(market price) + fsDUMMY procedure + B,DUMMY electronic auction +
PsDUMMY authority + febidders + [;zIndex + fgDUMMY supplier + €

Where DUMMY procedurerepresents binary (dummy) variable for open praced
DUMMY electronic auctionrepresents binary variable for application of &lmuc
auction. DUMMY supplierrepresents three dummies for 3 types of supplidrig-
dominant, small successful supplier and occasiagplier. DUMMY authority
represents four dummies for different types of wmmwting authorities — central state
authority, local authorities, public bodies and figr@eekers. During the statistical
analysis the interaction terms (epgocedure*authority will be tested as well.

3.3 Data description

For the purpose of empirical research we took aigraf PP of homogeneous goods.
Such tenders have to fulfill the definition. Mor@ovt is necessary to have sufficiently
large amount of comparable observations and theupeanent must refer the amount of
purchased good in order to be able to compute the price. We found three
commodities that fulfill those requirements:

a) electricity

b) gas
c) fuel

Within those cases we can get enough comparaldern®ior statistical analysis.
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The source of the dataset is Czech national infoomal portal for PP (www.isvzus.cz)
where all the large procurements are listed siheeyear 2006. This database has some
shortcomings resulted from the fact that no ongasalized for the incomplete or
confusing fulfillment of the form. Initially we domloaded 342 procedures which cover
447 winning bidders (some procedures have mores @antl therefore more winners)
and 237 different contracting authorities. Howeiretots of cases the form was not
filled completely. Therefore we decided to useftike access to information Act (Act n.
106/1999 Col.) and send questions to contractirigoaiies about missing information.
Even though the contracting authority is obligecatswer, the response rate was only
about 60 %.

Therefore our dataset shrank to about two thirdsitil amount. Next table presents

the division of tenders by commaodities in initiatomplete dataset and final dataset.

Table 1: Amount of tenders by commodity

initial incomplete Final dataset
dataset
procedures tenders procedures tenders
electricity 173 256 140 206
gas 108 124 45 53
fuel 61 97 24 49
total 342 447 209 308

Source: our computation based on CEA

As can be seen in previous table, the drop off isategh, especially in case of gas and
fuel PP. However we still have sufficiently largem@unt of observation to make a
sound statistical analysis. Additionally we belidhat this drop rate will not cause any
bias of our results. There is a threat of endogssample selection bigsaused by the
fact that these incomplete observations are caeetlaith our dependent variable or
explanatory variables. This is however possibly tiet case, as the most frequent
missing variables are amount of unit purchasedmagtd price or amount of bidders,
thus information irrelevant for a formal revisionamntrolling. On the contrary, the core
legal characteristics such as name of both theligu@gmd the contracting authority and

the final price are present always. Therefore uendable characteristics (such as

32 See Wooldridge, J. M.: Introductory Econometrfesyrth Edition, South-Western, 2009, page 323
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corruption) are not affecting the absence of thekemation and we can consider the

dataset to be a random sample of procurement painghgiven commodity.

As we already mentioned, we are comparing the fumal price also with a market
price. In case of electricity and gas, we decidedige the Czech electricity and gas
market operator (OTE) as a source of market pticEhis company provides
comprehensive services to individual electricityd agas market players and creates
monthly and yearly reports on both the electriatyd the gas market in the Czech
Republic. OTE works as kind of commodity exchangd therefore the unit prices of
commodities are much lower than in case househaldhpses. In order to avoid day-
to-day volatility on the market, we decide to usenthly weighted average prices
presented in OTE annual reports.

Since we could not find commodity exchange of fneCzech Republic, we decided to
use the Czech statistical office as a source oketgsrice of fuel (both petrol and
dieself*. We use monthly averages of diesel and petroeptiat man can buy diesel at
petrol stations.

3.3.1 Electricity

The electricity dataset cover procurement from 2608011. The total amount of
purchased electricity was over 7 000 GWh and sunzedrprice of these tenders is
over 10,5 bn CZK (over 420 M €).

The average final price of the sample is 1.56 C&K IkWh (with standard deviation
0.6), the average estimated price is 1.90 CZK p&YH (SD 0.78) and average market
price is 1.16 CZK per 1kWh (SD 0.16). On followiggaph is presented how are the

electricity tenders scattered over time.

% The data for both electricity and gas are dowradie from www.ote-cr.cz/statistics/yearly-market-
report/

3 http://www.czso.cz/csu/201 1edicniplan.nsf/publ/7AAtm12 _201%or years 2010 - 2011;
http://www.czso.cz/csu/2009edicniplan.nsf/publ/7-D®tza_prosinec_200@r years 2008 - 2009
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Figure 8: Electricity tenders in time
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As can be seen, the final prices are usually abore the market price. Hypothetically,
if all contracting authorities would be able to belectricity on the market, public
budget would save about 1.4 bn CZK (13 % off). @irse, we actually cannot say that
it's really some potential saving, but it indicattsat there is a space for possible cuts in
electricity expenses. Another remarkable charastteriis that in most of the

observations the unit estimated price is abovditiad price.

The dataset covers 157 competitions that were targlesing open procedure and 49
tenders processed by negotiated procedures (withwithout announcement).

Additionally, in 76 cases the contracting authodécided to use an electronic auction.

Following table shows the distribution of the datammong various types of contracting

authorities.

Table 2: Contracting authorities of electricity tenders

Authorit Profit . . Central
y . Public Regional
seeking . L. state

. bodies authorities s

firms authorities
Number of

54 77 61 14
tenders

Source: Our computation based on CAE

The most frequent authorities of electricity prauaent are public bodies. On the

contrary, only a dozen of procurement was madedyr@l state authorities.
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On the other side of the market is much strongecemntration. In our dataset are 13
electricity suppliers. The next table shows thdritligtion of electricity procurement

among them.

Table 3:Electricity suppliers

Supplier Total value of PP Total Amount of
(CZK) share tenders

CEZ Prodej, s.r.o. 4 385 554 898 41% 19
United Energy Trading, 2445139 040 23% 24
a.s.

E.ON Energie a.s. 1382 817 052 13% 15
Prazska energetika a.s. 768 806 388 7% 15
Lumius, spol. s.r.o. 611 974 852 6% 41
CENTROPOL ENERGY 234 716 403 2% 34
a.s.

7 other suppliers 803 179 880 8% 58
Total 10 632 188 514 100% 206

Source: Our computation based on CAE

Three companies supply 77 % of electricity procueetivolume. The Herfindahl index
measuring the market concentration equals 0.25 hwhitdicates high market
concentration of suppliers in our electricity datasAs stated above, such a
concentration is necessary condition for a bidinggor any other kinds of antitrust
behavior which might result in higher prices ofadteity procurement. Therefore we
decide to divide suppliers into three groups ddrfinds significant differences in prices

of their supply.

» First group contains the four big players on thekatwhich together supply
over 80 % of the volume within 77 tenders.

» Second group cover two small successful firms vagether supply only 8 % of
the market, however they were able to win over &adérs. Such firm are
focused on smaller electricity supplies and they saarccessful in winning them
(or the big 4 companies are not bidding for the Isienders and so these
companies can win them)

» Last group called occasional suppliers covers seeemining suppliers who
win less than ten electricity tenders. Togethey sgpply 8 % of the market and
58 tenders. If any kind of collusion is presenelectricity PP, it is unlikely that

those small bidders are participating.
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Important determinant of the outcomes from the prexmert procedure is thnumber

of bidders Next graph is a histogram number of bidders electricity procuremer

Figure 9: Histogram of bidders in electricity procureme
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Number of bidders variaround four companies, which is a mecnumber of bidders
in the whole PRmarket (PWC (2011°°. So the electricity tenders are not standing
in this characteristic. Remarkable is the comparisbthenumber of biddel with the
amount of players on e whole electricity market. As you can seeTable 2: there is
only a 13 players on the market and in more th: % of cases are at least 4 bics in
the tendering procedure. Therefore the players havaeet and compete with eac
other on daily basifAt the same time, with more than half of procuretaerenumber
of biddershigher than amount of big players on the market @adefore thesmall
players have to bid in these PP as wThe outcome of such competition might b
trend of decreasing the margins over market prideme. Unfortunately we do not ha
information about bidding firms and prices, buttjtlee winning one and thefore we

cannot explore thipresumptio thoroughly.
3.3.2 Gas & Fuel

The datasets for botpas andfuel are much smaller than in case of electricity.
cause is that bills for purchasing both gas fuel are usually not that high to exce
the legal limit for PP(the expected price 2 000000 CZK). Therefore contractir
authorities do not have to procesPP under the PP Aeind do not have tannounce
the contract anywhere.

Additionally the rate of missing values was highiean in case of electricity. Irbout

50% of cases we were not able to obtain all infororatheeded for our statistic

¥pwC, London Economics and Ecc: Public procurement in Europe, Cost and effectssn A stud
on procurement regulativ prepared for the Euroggammission, 2011, page
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analysis. However we believe that even such a sdaliset of 50 tenders pro each

commodity worth to be analyzed.

The gas dataset covers 53 tenders from 2009 tlll Zurchasing 2 GWh of gas worth
1.6 bn CZK (64 M €). The average final price is 3.8ZK/kWh (with standard

deviation 0.64), the average estimated price i8 CZK/kWh (SD 0.89) and average
price on the commodity market was 0.52 (SD 0.13llowing graph shows the
distribution of gas tenders in time.

Figure 10: Gas procurement in time
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Source: own construction based on CAE

On the graph are visible similar trends as on Eg8r — final price usually lays in
between estimated price and market price. Moremwast of observations are from the
turn of the year 2010 and 2011.

The fuel tenders are from 2009 till 2011 as welhgPegate volume of these 49 tenders
is almost 150 millions of liters of fuel, the totatice is 3.4 bn CZK (136 M €). The
average final price of fuel procurement is 22.3K@4SD 2.4), the average estimated
price is 24.9 (SD 4.7) and average price on theketas 28.5 (SD 2.9). Following graph
shows the distribution of fuel tenders in time.
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Figure 11: Fuel tenders in time
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The difference between this graph and previoustgifap both electricity and gas is

obvious. The final price of procurement is usuddlwer than a market price. That's

caused by different source of market price dataiet market price is obtained from

Czech statistical office and it is an average pateetrol stations which is necessarily
higher than a price on the commodity market. Sitiee contracting authorities are

purchasing fuel into their own tanks, they do netch to pay the storage and retalil
margins. However the market price works as a beackno compare the tenders with

private sector over time. Nevertheless there Isrstnarkable gap between estimated
and final price per one liter of fuel which indieatthat contracting authorities pay less
than they expected.

The fuel procurement dataset consist of 35 tenplershasing only diesel oil, 2 tenders

for just petrol and 12 tenders for both.

Institutional characteristics of procedure and criting authority for both commodities

are presented in following comprehensive table.

Table 4:Procedure and authority characteristics of gas &dltenders

Open . Proflt Public  Regional Central
E-auction | seeking . ... state
procedure . bodies authorities ..
firms authorities
Gas 37 24 10 17 24 2
Fuel 43 0 17 17 0 15

Source: own construction based on CAE
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The table shows that procurement characteristiy ¥@r both commodities and we
believe that these variation helps us to explam thriations in the final prices of

purchased homogeneous product.

The analysis of supply side of the market givessimilar results as in case of
electricity. On the gas procurement market the@dempanies and three of them cover
80 % of market share. The Herfindahl index equaD.®4 is indicating a gas market

concentration to be as high as in electricity marke

Table 5:Gas procurement suppliers

supplier Total value of PP Total Amount of
(CZK) share tenders
Prazska plyndrenska a.s. 645 553 356 38% 10
CEZ Prodej, s.r.o. 355192334  21% 2
Pragoplyn, a.s. 328 415 670 20% 15
VEMEX s.r.0. 116 732 124 7% 1
Lumius, spol. s.r.o. 104 494 697 6% 12
4 other suppliers 130 769 623 8% 13
Total 1681157804 100% 53

Source: own construction based on CAE

At first sight, the fuel PP market seems to bertttst competitive one. In our dataset
are 15 winners within 50 tenders and also the fonle is usually bellow the reported

market price. However, the three biggest supplerger together 80 % of the market
and the Herfindahl index equals to 0.23. The fueInRarket has similar structure as the

gas and electricity one.

Table 6:Fuel procurement suppliers

Total value of PP Total Amount of

Supplier (CzK) share tenders
OMV Ceska republika, s.r.o. 1165280250 34% 13
Unipetrol RPA, s.r.o. 872882101 26% 4
CEPRO, a.s. 645306 100 19% 5
POPILKA, spol. s.r.o. 392583208 12% 6
10 other suppliers 332779016 10% 21
Total 3408830675 100% 49

Source: own construction based on CAE

In both gas and fuel procurement market we useiaiain of all suppliers between two
groups — Big three companies serving about 80 %6taf market volume and the bunch
of small suppliers serving the rest.
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Average amounts of bidders are 3.3 (SD 1.7) forayas2.6 (SD 1.1) for Fuel. That is
below the overall procurement averag®levertheless the high market concentration
indicates that firms have to compete with eachrdieguently.

This part of the thesis described all three comtyadfitasets and their most important
characteristics. Additionally it shows that thedwaracteristics do not differ across

commodities. Therefore the results of statisticellgsis should be similar as well.
3.4 Results and discussion

As well as data description, the results consisthoée regressions, each for given
commodity. The regression analysis is based onsthedard ordinary least square
(OLS) method. The fulfillment of assumptions for ®method is discussed in detail in
the appendix. In all three cases the Breusch-Pagsinrejects the hypothesis of
homoskedastic residuals and therefore robust stareteors needs to be used in order
to be able to use a t-statistics and F-statisicsa$sessment of statistical significance.
Moreover the Shapiro — Wilkinson tests imply thasiduals of the models are not
normally distributed (see appendix) and therefdreré might exist some nonlinear
unbiased estimators which will have a smaller varéa However, since the goal of this
thesis is to test hypothesis state above, the si®hlS method is sufficient for that

purpose.
3.4.1 Electricity

The empirical analysis of electricity procuremerst lbased on more than 200
observations. Despite minor methodological isswesciibed above, the results appear
to be relatively strong. The coefficient of detemation R-squared indicates that 63 %
of the variation in the log (final price/kWh) is @ained by variations in explanatory
variables. The expectations about the significaffiérénces in prices of various kinds
of contracting authorities were not confirmed. @e pther hand, all three important
procedural characteristics seem to be significaeterchinants of final price of

procurement, as can be seen in table 7.

Table 7:Electricity procurement results; dependent variableg(final price/kwh)

% pwC, London Economics and Ecorys: Public procurgrimreEurope, Cost and effectiveness, A study
on procurement regulativ prepared for the Euroggammission, 2011, page 78
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Explanatory variable oLs*

0.64 ***
log (estimated price/kWh) (0.07)
0.56  ***
log (market price/kWh) (0.11)
-0.07 ***
Open procedure (0.02)
| . ] -0.06 **
electronic auction (0.03)
ber of bidd 002
number of bidders (0.006)
0.04
Big 4 suppliers (0.04)
0.11  ***
small successful suppliers (0.03)
g 0.05
zindex (0.14)
“ -0.00011 **
10 0.00005)
0.03
constant (0.1)
R-squared 0.63
F- test 26.82

Source: own computation based on CAE, note: robastdstrd errors applied, dropped

dummies are negotiated procedure and occasiongllmrp

The Ramsey reset test indicates that no quadratim fis missing in the model.
Moreover any interaction term was not found statdiy significant. Thus we dare to
say that the model is identified completely and thesalities have linear character.

Rewriting the results into equation gives us figli?e

Figure 12: Electricity equation
log(final price/kWh) = 0.03 + 0.64 log(estimated price/kWh) +
0.56 log(market price/kWh) — 0.07open procedure — 0.06electronic auction +
— 0.01lnumber of bidders + 0.11Small sucessfull suppliers — 0.0001time + €

The interpretation of the equation is following:

* The second and third coefficients can be intergrateelasticities: a 1 % rise in

estimated price per kWh causes in average a 0.64e%n final price per kWh.

3" Three stars indicates a 99 % level of significatwe stars indicates 95 % level of significanced an
ojne star indicates a 90 % level of significance.
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Similarly, a 1 % rise in market price per kWh causeaverage a 0.56 % rise in
final price per kwh. The final price is therefoneelastic in both final and

market prices, but their impact on the final pngaindisputable. Additionally,

the final price is more affected by changes innested price than in market
price which might mean that the result of procuremeompetition is more

based on authority’s willingness to pay than th@astunity and production

costs of bidders.

» Both open procedure and electronic auction aretutisinal characteristics of
the procedure that are reducing the final price: kWh costs in average by 7 %
less when contracting authority decides to use @en @rocedure. Additional
about 6 % off is caused by using an electronicianct

* Number of bidders has similar implications: eveddiional applicant in the
procedure causes in average a 1% fall in the forale of the electricity
procurement.

» Statistical analysis doesn’t identify any additibmaarkup of four big suppliers
that would indicate a collusive behavior of thosm$. Surprisingly, a dramatic
increase of in average 11 % in final price per kMé can be identified in cases
where winning company is the small successful seppl(as described in
section 3.3.1.). This markup is significant in camgon to both big and
occasional suppliers. These two small successfuipamies supply about 70
tenders, which is one third of the electricity data At the same time those
tenders were relatively small. The firms cover oalyout 8 % of the total
volume of the dataset. There is neither any outher recognizable special
features of those tenders. They are equally digedb among procedures,
number of bidders, contracting authorities and tifiee only reasonable
explanation is that those firms are very successfthieir bidding strategies.

* The beta for zIndex is insignificant in the modehis good practice indicator is
designed as a proxy for wasteful behavior of cating authority. The
insignificance of the coefficient suggests thas tpood practice indicator does
not provide any new information in the model. THere it indicates that the
wasteful behavior is in electricity PP hampered &yprice driven bidding

competition.

% The suppliers dummies are jointly significant£ 5.34; P > F = 0.005).
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» The final price of the electricity PP is decreasingime. Our results indicate
that the final price of electricity PP is cheaperaverage by 4 % every year
(regardless of movements on the market). That nbghtaused by the fact that
he electricity market in Czech Republic was libeed recently (the
liberalization process starts in 2002 and ends0id72 and the analyzed period

2008 — 2011 is period of market consolidation.

To conclude — the more open and broad is the cotigpetthe lower is the final price of
the procurement. Other implications are presentetha end of this chapter and in

summary.

3.4.2 Gas

The gas procurement dataset is relatively smalloiitains only 52 observations.
However the results are similar to those preseint@devious section. The coefficient of

determination is even higher, but that is giversimaller size of the sample.

The analysis did not detect any statistically digant differences in final price with
respect to the different contracting authority op@ier. Results in table 8 describe the
final model. Again any quadratic forms or interantierms were not need to be added

for better identification.
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Table 8:Gas procurement results, dependent variable: logéfi price/kWh)

Explanatory variable OoLS
0.64  ***
log (estimated price/kWh
8 price/kWh) ",
0.04
log (market price/kWh
g ( price/kWh) (0.10)
Open procedure 0.11
. (0.13)
. . -0.26 * ok
electronic auction
(0.112)
-0.04 <
number of bidders
(0.021)
0.3
zindex
(0.38)
0.2
constant
(0.15)
R-squared 0.71
F- test 14.07

Source: own computation based on CAE, note: robasidstrd errors applied, dropped

dummy is negotiated procedure

As well as in the electricity market, good practiceasure zindex was not found
significant in gas market. Moreover, relative chesgn final price are not caused by
changes in market price which is in contrast tofodings in electricity procurements.
That might be caused by relatively small volatilityaverage monthly market prices on
the gas market. Similar distinction can be obseriredcase of open procedure.

Rewriting the results of gas procurement datagetaquation gives us figure 1:

Figure 13: Gas equation
log(final price/kWh) = 0.2 + 0.64 log(estimated price/kWh) +

—0.26electronic auction — 0.04number of bidders + €

» The final price elasticity with respect to the esited price is 0.64: a 1 % rise in
estimated price per kWh causes in average a 0.64e%n final price per kWh.
Since the changes in market price are insignificargeems that the changes
final price is purely affected by changes in estadaorice.

» A dramatic fall in prices can be seen when contrgcauthority is purchasing
gas through electronic auction: in average by 26béch is much higher

coefficient than in electricity research.
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» Similarly, every additional bidder brings in avesag 4 % fall in final price per
one kwWh.

General trends on the gas procurement market hogving the same path as in case of
electricity. The elasticity of final price with ngsct to the estimated price is the same.

The implications of electronic auction or highenrher of bidders are even stronger.
3.4.3 Fuel

The fuel procurement dataset contains only 49 ehsens. At the same time, the
results of the regression are the weakest. As @rsden in next table, the only
explanatory variables that are relevant in the rhade log (market price/kWf

log (estimated price/kwWh) and dummy variable foirqle

Table 9:Fuel procurement results, dependent variable: lagél price/l)

Explanatory variable oLs
0.021  ***
log (estimated price/I
g ( price/l) (0.004)
0.41 *kk
log (market price/l
g( price/l) (0.11)
0.029
Open procedure
penp (0.023)
-0.003
number of bidders
(0.012)
0.13
zindex
(0.16)
etrol 0.050  **
P (0.025)
1.14 IS
constant
(0.36)
R-squared 0.63
F- test 21.53

Source: own computation based on CAE, note: roktastard errors applied, dropped

dummies are negotiated procedure and diesel

The final price elasticity with respect to the metrlprice is dramatically higher than
with respect of estimated price: 0.41 vs. 0.02sTimdings are in opposite of previous
results for both electricity and gas. On the fuelrket the estimated price tend to be

almost irrelevant. As elasticities indicate that tielative differences in final unit price

39 Market price associated with given tender is basethe type of fuel — in cases where both diesé| a
petrol is purchased we use a weighted averageevfge prices from www.czso.cz.
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are determined by changes in market price, notitigrences in estimated price. The
explanation is that on petrol market is more tighmpetition and bidders cannot exploit
the contracting authority’s higher willingness t@ypbecause the competition pressures

are too strong.

At the same time, petrol is in average about 5 %eneapensive than diesel. Moreover,
because petrol tenders were compared with averaigel prices, not diesel, the results
indicates that petrol is purchased from public seswith higher margin than diesel.

The reason why the procedural characteristics msgynificant in fuel procurement
model is small dataset and low diversity. In ongven cases was used negotiated
procedure, standard deviation of number of biddemnly 1.1 and electronic auction

was not used in fuel purchases.
3.4.4 Results comparison

The statistical analysis of the PP of homogeneoosdg shows that procedural
characteristics might affect the final price. N&lile summarizes significant parameters

in the models.

Table 10:Result comparison

Electricity Gas

log (final unit price) (kWh) (kWh) Fuel (1)
log (estimated unit price) 0.64 0.64 0.021
log (market unit price) 0.56 N/S 0.41
Open procedure -0.07 N/S N/S
electronic auction -0.06 -0.26 N/A
number of bidders -0.012 -0.04 N/S

Source: Own construction based on CAE. N/A — natabla, N/S — not significant

In general the electricity model gives us the namsturate estimators, because of size of
dataset. Results for gas are weaker; however thet@l a statistically significant link
between some PP features and final price. Fuelr@B/sas was not able to find any

statistical significance of procedural charactersson the final unit price.

In case of electricity and gas results indicatalfiprice elasticity with respect to the
estimated price tends to be higher than such eiyswith respect to the market price.
In other words, the relative differences in finalcp of PP are caused rather by relative

differences in the estimated price than in markieep It is rational to assume that in the
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long run the market elasticity should be equal ne,decause suppliers must react to
movement in market price consequently in their bldeswever the estimated market

elasticity for the dataset suggests high rigidityPP market. The PP procedure takes
usually several weeks to process, the contractsigned for one year deliveries at least

and therefore the adjustments cannot be as fleadbmmodity market is.

Other explanation is that one round (sealed) badiaos don’t create sufficiently strong
competition environment. Potential suppliers aredlg rather on the basis of
willingness to pay of contracting authority (whishabove the market price because of
reasons described in chapter 2) than on the basigportunity costs on the commodity
market. As can be seen in figure 8 and 10, the &ina price of both commodities lays
usually somewhere between market and estimate@,prwbich means that winning
supplier is getting some additional margin from @yimg PP. Such margin for the
winning bid is higher when the estimated price ighbr as well. As we believe that
indicates the ineffectiveness of competition witRR procedures, because the bidders
are able to win the PP by bidding above the maskee with an extra profit. However,
such ineffectiveness in competition decreases e ¢d using electronic auction or in
case where higher amount of suppliers are comp&inthe PP. Moreover, in case of
electricity is the final price of PP decreasingtime (as you can see in table 7),
suggesting that the competitiveness on the maskatreasing in time.

Other explanation might be that the estimated psa@pturing the heterogeneity of the
subject of PP which creates differences in botimesed and final pricé& The core

reason of analyzing homogeneous goods was to @imisuch effect. However, such
potential heterogeneity of the purchased goodsatagnplain the statistical differences
in procedural characteristics, because there igeagon to believe that there is a

correlation between differences in purchased goaddifferences in procedures.

The core goal of this thesis was to identify thegiole impact of various institutional
characteristics on the final price of the procuretm&Vithin that goal we stated five
hypotheses (see section 3.2). The discussion ofiriealp verification of such

hypotheses follows:

“0|f the heterogeneity takes place in the modetethell be a positive endogeneity bias in estimated
price parameter.
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hypothesis H1.The final unit price of the procurement is affectey the type of
the contracting authority.

We didn’t find any statistically significant diffences in final unit price with respect to
the different types of contracting authorities. fgiere we reject the hypothesis H1.
National authorities purchase examined commodtils same prices as public bodies
or state owned enterprises. Our expectations afiffatent attitudes toward excessive
spending with respect to different autonomy of itnfbns were not confirmed. Our

explanation is that commodity PP are usually aepdigven bidding competition where

there is not that much space for discretions derbht types of contracting authorities.
Moreover, since the electricity, gas and fuel balte only a relatively small part of the
total contracting authority’s budget, the differeacin the softness of budget, Iin
asymmetry of information and different attitudesvéomd excess cost are not that
noticeable. We would have to analyze much larger gfabudgets in order to analyze

such differences properly.

hypothesis H2:The final unit price of the procurement is affectely the type of
the supplier.

We didn’t find any statistically significant diffences in final unit price with respect to
the different types of suppliers (with the exceptad those small successful suppliers in
electricity PP discussed in section 3.4.1). The fauthree big suppliers, who usually
supply about 80 % of total volume of the datasethdt sell the commodities with some
significant excess markup. Therefore those firmsxdbabuse their dominant position
on the market by some excessive pricing which wdudresult of a bid rigging

agreement. However those firms might profit frortures to scale, which should lower
their costs down and therefore their biding prislesuld be lower as well. Therefore we
cannot reject the collusive behavior in general;caa only say that those big firms

don’t sell their commodities above other supplietttoe market.

hypothesis H3The final unit price of the procurement is affectedly the type of

procurement procedure.

In the electricity dataset is present a significdedrease in final unit price of in average
7 % when the open procedure is applied. Theref@eannot reject the hypothesis H3.

Such a drop in final price is caused by the faett thpen procedure provide more
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competitive environment and therefore lowers timalfiprice of PP. Any other type of
procedure that is restricting the competition igstag a statistically significant increase
in final price of electricity PP. In case of gasldnel the insignificant results are caused
by poor datasets. A policy implication arising frahmose results is that contracting
authorities should use the open procedure as afigrossible. We do not have enough
data for identifying relative price differences it various procedures with
competition restriction. However with following theame logic as in case of open
procedure, the more restricting the competitiorthe, higher the final price might be
expected. So if the contracting authority is pusth@ goods through negotiated
procedure without announcement, where only onelsipp typically asked to bid, it is
probable that final price would be significantlygher than in case of negotiated

procedure with announcement where five competaoegypically asked to bid.

hypothesis H4:The final unit price of the procurement is a decrgiag function of

an number of bidders interested in the procurement.

The electricity tenders are significantly sensitit@ number of bidders: every
additional bidder decreases the final price in agerby 1 %. The gas tenders are
even more bidders sensitive, average drop is bywitklean additional bidder. So we
cannot reject the hypothesis H4. Number of biddeas a positive effect on
competition and consequently negative effect oalfprice. Even though we were
testing a potential quadratic form of relationshipe causality seems to be linear.
However we cannot assume that such additional gawvimill be caused by 30
bidder. But within the range of amount of supplier®ur dataset the relationship is
straightforward.

hypothesis H5The usage of electronic auction is decreasing tliveaf price of the

procurement.

With usage of the electronic auction, the finaltymmice of electricity PP falls in average
by 6 %. The gas PP using electronic auctions aravarage by 26 % cheaper. We
cannot reject the hypothesis H5. The enormousrdiffee between electricity and gas
electronic auction is probably caused by poor @ata$ gas PP. However, such
dramatic falls in prices (especially in case of)gae caused by the fact that electronic

auction allows bidders to adjust offered prices Hretefore the competition ends only
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after no one is willing to bid lower price. On thasis of these findings in seems to be

very useful to use the electronic auctions as fatjas possible.

As can be seen, the procedural characteristicstétfie final price of PP significantly.
Contracting authorities can reach a lower pricethaf PP simply by bringing more
competitive environment into a procedure. This rhigle done by using an open
procedure, where everyone can bid for the procunémBhe contracting authority
cannot choose a number of bidders in the PP, bumight easily encourage or
discourage potential bidders by qualification créteor other barriers to entry (see
section 2.3.4.). The very effective device (esghcia case of Gas PP) seems to be an
electronic auction, which might strengthen the cetitipn allowing the bidders adjust
their offers.

As we discussed in section 2.3.3., such additiandloptional features of PP procedure
can leads to increase of transaction cost of PRueMer if we compare the estimations
of these costs with the model estimations of timepact on final price, we find out that
these optional features are used less frequentitiaould be effective.

e The Open procedure is more expensive than a négpbtiprocedure by a
17 500 CZK in average. At the same time, the fmade of electricity PP is in
average about 7 % cheaper in case of open proceblueeefore open procedure
is better in terms of total costs in PP worth mitvan 250 000 CZK, because the
savings coming from higher competition are lardramt additional administrative
costs resulting from open procedure. Since in thecE6 Republic was the legal
threshold for PP procedures equal to 2 000 000 @Z&ase of supplies, we can
say that this figure is highly overstated for homogous goods.

» With similar logic we can compare an average adstration costs for contracting
authority related to additional bid (5 000 CZK) atelaverage affect to final price
of an electricity (1 %) and gas (4 %) respectivélyom the perspective of total
costs of PP for contracting authority it would beast-effective to encourage as
many bidders as possible in case of electricitys®Rh more than 500 000 CZK
and in case of Gas PP worth more than 125 000 CZK.

* An electronic auction costs about 10 000 CZK. At same time the final price is

in average about 6 % cheaper. Therefore if theraotmhg authority want to
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minimize its costs, it would be effective to useattonic auction in electricity PP
worth more than 166 666 CZK.

This simple cost benefit analysis of these optiansfitutional characteristics is a bid
misleading, because our dataset cover only procmesworth at least 2 000 000 CzZK
and we cannot say that the impacts would be the sansmaller PP. However it shows
that for PP of homogeneous goods the additionairasirative costs are negligible, but
the potential savings are remarkable. Therefoveiild be cost - effective to use open

procedure and electronic auction as often as pesaitdl encourage as many additional
suppliers as possible.
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Summary

PP is an important area because it concerns psjidinding and represents a significant
share of GDP. At the same time PP as a purchasesdoblic sources have several
very important institutional characteristics thae affecting the overall efficiency of

these public purchases. Yet they have almost rest biidied by economic science.

Legal framework of PP in Czech Republic is simitar legal framework within
European Union. Therefore the results of our amalgee relevant not only for PP in
Czech Republic, but in the whole EU.

Contracting authority as a decision maker is notallg the final consumer of

contracted goods. As a result of that, there igfardnce in interests and asymmetry of
information. Moreover the contracting authoritiee @more or less) connected to the
state budget and therefore they are subject tdsofjet constraint. Since the PP is paid
from state budget, the contracting authority doebear any excessive cost of such
purchases. Once the contracting authority has dmidget, it operates in the process
only as an intermediary and their objectives areratated with the final price of the

procurement.

The size of transaction costs is in case of PP nhigher than in case of regular
purchases because of formal perquisites and conditbf the award procedure. The
most significant part of transaction costs are abtiative costs related to award
procedure which can be decomposed into mandatoxed ficosts, additional

administrative costs associated with optional adtige.g. electronic auction) and
variable costs associated with number of biddehg @ptional and variable costs are

relatively small part of total administrative casts

The goal of our empirical case study is to showt tinatitutional and procedural
characteristics are affecting the final price of forocurement. In order to be able to
compare the tenders among each other, we decidesé¢oonly procurement of
homogeneous goods. Because of this homogeneityravalde to compute a price per
one unit of purchased good (from quantity and tptade of procurement). Additionally
we are able to compare the unit price of procurémeth unit price of such goods

purchased by private sector.
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The presented model attempts to explain a variaitiofinal price (more precisely

natural logarithm of final price per one unit) aguaction of estimated unit price (in

logarithm form), market price (in logarithm formgharacteristics of contracting

authority — its institutional form and charactadsaf procurement procedure — type of
procedure, number of bidders, use of electroni¢iaucPP might be subject of omitted
wasteful behavior. We use the zIndex (good pragtideator) as a proxy variable for
omitted wasteful behavior.

The analyzed dataset comes from Czech informatipodhl of PP and it covers 206
electricity tenders, 53 gas tenders and 49 fualeenfrom years 2008 — 2011. The
summarized value of this procurement is 15 bill@AK. The data description shows
that the general characteristics of those commaeitglers are the similar. The final
price usually lies in between market and estimatéce. The concentration of suppliers
is really high. Tenders are distributed among wexitypes of contracting authorities

and procedures. Average amount of bidders is ahéut

The results consist of three OLS regressions, dachgiven commodity. The
explanatory variables are able to explain more B@#fo6 of total variations in final unit

price.

In case of electricity and gas results indicatesalfprice elasticity with respect to the
estimated price tent to be higher than such elgstgth respect to the market price. In
other words, the relative differences in final priof PP are caused rather by relative
differences in the estimated price than in marketep The estimated elasticity for the
dataset suggests high rigidity in PP market. O¢ix@tanation is that one round (sealed)
bid auctions don’'t create sufficiently strong comipEn environment. Potential
suppliers are bidding rather on the basis of wjltiess to pay of contracting authority
than on the basis of opportunity costs on the coditponarket. As we believe that
indicates the ineffectiveness of competition witRR procedures, because the bidders
are able to win the PP by bidding above the maskee with an extra profit. However,
such ineffectiveness in competition decreases e ¢d using electronic auction or in
case where higher amount of suppliers are comp&inthe PP. Moreover, in case of
electricity is the final price of PP decreasindime, suggesting that the competitiveness

on the market is increasing in time.

53



We didn’t find any statistically significant diffences in final unit price with respect to
the different types of contracting authorities adlvas different type of suppliers. The
three big suppliers, who usually supplies abou#86f total volume of the dataset, do
not sell the commodities with some significant esscenarkup. Therefore those firms do

not abuse their dominant position on the marketdiye excessive pricing.

In the electricity dataset is present a significdetrease in final unit price of in average
7 % when the open procedure is applied. Such aidrbpal price is caused by the fact
that open procedure provide more competitive emvitent and therefore lowers the
final price of PP. Similarly, number of bidders rmapositive effect on competition and
consequently negative effect on final price. Evadglitional bidder in the electricity

tender decreases the final price in average by IBé. gas tenders are even more

bidders sensitive, average drop is by 4 % withduditenal bidder.

With usage of the electronic auction, the finaltymice of electricity PP falls in average
by 6 %. The gas PP using electronic auctions ar@verage by 26 % cheaper. Such
dramatic falls in prices (especially in case of)ga® caused by the fact that electronic
auction allows bidders to adjust offered prices Hratefore the competition ends only

after no one is willing to bid lower price.

The comparison of empirical result with estimatethsaction cost shows that for PP of
homogeneous goods the additional administrativesaesulting from optional actions
are negligible, but the potential savings are rémaiale. Therefore it would be cost -
effective to use open procedure and electronici@ucas often as possible and

encourage as many additional suppliers as possible.

PP of homogeneous goods is relatively small bt stmarkable part of public
purchases. At the same time the unique featur@Padf homogeneous goods allow us
to identify relationships between institutionaltse of procurement and its final price.
Those relationships were suspected by practitioaedstheorists, but they have never
been precisely statistically proved. The main dbaotion of this thesis is that it
estimates those relationships and proves that tre oompetitive environment of PP is

formed, the less will the procurement cost.
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Abstract

The goal of this paper is to show how institutioaatl procedural characteristics affect
the final price of the public procurement. In ortleiget comparable prices, only public
procurement of homogeneous goods is analyzed. iRegsenodel attempts to explain
the variation in unit price as a function of prestimated by the contracting authority,
market price and characteristic of procurement gulace — type of procedure, number
of bidders and use of electronic auction.

We find that the final price in the electricity andtural gas public procurement is more
sensitive to purchaser’s estimate than to actuakebgrice. At the same time, we
identify that the final price is reduced by usingea procedure, electronic auction or
attracting more competitors.

JEL Classification H57, D23, D73, C21
Keywords: public procurement, homogeneous goods,
energy markets
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Introduction

Public procurement (PP) are processed purchasesaestments from public sources
which consist about 15 % of annual GDP in develogmehtries (OECD, 2011). PP has
several very important institutional charactersstibat differentiate them from private

purchases and which highly affect their overalicgghcy.

Despite the enormous importance of the topic, tiienae of related economic literature
is quite small. Besides poor data availability, thain problem with PP research
possibly lays in variation of procured goods andises, resulting in low comparability

of atomic procurement results. We try to overcotmne bbstacle by examining only a
small subset of PP’s, where subject of trade id-defined, measurable and has solid
price benchmarks coming from private markets. Thase procurements of electric

energy and natural gas.

The PP in the Czech Republic is an extraordinagec#he relative size of the PP
market is the second largest of all OECD count{@8CD, 2011), whilst the country
has weak both formal and informal institutions (Bahb,2011). These two observations
imply severe risk of inefficiency but also room fionprovement. Recent studies and
publications (e.g.: Pavel, 2009 or Nikolovova dt, 2012) about PP in the Czech
Republic describe the procurement system as a wpolating out its crucial pitfalls
and shortcomings and giving a broad overview ofidbasformation. While their
approach is appropriate for initial research, thsscription of the market where all
kind of goods and services are purchased leadseterglizations. We will move
forward to more compact and unified market to d=li@ more analytical and objective
study. This paper will provide new results relevemtboth theoretical discussion and
daily practice of PP. Moreover, as the examinedllé@mework is present not only in
the Czech Republic but across the whole EuropeaimnJrour results should be

applicable Europe-wide.

The work is organized as follows: first, we intraduthe topic with a literature review.
Then we present the motivation of our researchtbagewith hypothesis statement.
Third, we show an overview of our dataset with gad#escription where two public
procurement markets (electricity and natural gas)amalyzed. Finally, the results of

61



our empirical study are presented, followed by hlgpses discussion and summarizing

conclusion.

Literature review

The majority of PP literature describes the prot¢essugh auction theory. Most papers,
such as McAfee and McMillan (1987), Bulow and Ra®€t989) or Maskin and Riley
(1999), attempt to set up the optimal or sup-optisteategies in procurement game
with several assumptions given. Laffont and Tir@687) and Che (1993) discuss an
optimal procurement process in terms of maximizaxgected payoff of contracting
authority and show that scoring auction provideshsproperty. However, Asker and
Cantillon (2010) show that scoring auctions are netessarily optimal when the
bidders’ cost functions are multidimensional. Bolamnd Klemperer (1996) discuss the
pros and cons of competitive bidding (auctions)amparison to negotiations, showing
that under reasonable assumptions and interdepesidgls the auction processes do

maximize the expected revenues.

The role of transaction costs in PP procedure vessribed by Smiley (1976), Bajari
and Tadelis (2001) or in the Czech Republic by P@@09). In terms of policy making
in the Czech Republic is important the work of Raiova (2011) who estimates the
administrative or transaction costs of the procaetmprocedure and evaluates the
differences between an in-house administration amcutsourced administration in

terms of prices and efficiency.

Domberger, et. al. (1995) wrote one of the firspgra that uses an econometric
approach on PP. They collected data on about @hiclg contracts from public offices,

schools and hospitals in Australia. Their resultggestthat while competitive bidding

reduced the price of PP, the effect of ownershiparitracting authority (private versus
public) on price was negligible (Domberger, 1998hother paper by Bandeira, Prat
and Valletti (2009), based on 6000 procurement ft@aty, concluded that final prices

correlate with types of contracting authority: tentral administration pays more than
semi-autonomous agencies (Bandeira, 2009). Continguyeviously mentioned theories
and empirical evidence, Bajari, McMillan and Tadg[2008) show on the dataset of
private sector building contracts that auctions may maximize expected revenues

when projects are complex and contractual desigesircomplete (Bajari, 2008).
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Hattori (2010) shows that the amount of bidderslactricity PP in Japan is dependent

on characteristics of the purchased good and gpbmia location.

In the Czech Republic, Pavel (2008) examines 20@es of infrastructure engineering
works, concluding that final price (as a percentagestimated price) is affected by the
type of procedure and amount of applicants. Thgelsircaveat of such approach lies in
the dependent variable, which is after all deteediby subjective estimate and/or
strategic consideration of contracting authoritythis paper we would like address the

issue by using market price as more objective haack.
Motivation & hypotheses

We now attempt to discuss and identify the impdcahstitutional characteristics on the
final price of the procurement. Quantitative resbayn public procurement usually runs
into trouble because of difficulties with any olijge metric of success. The provision
of public goods typically connected with PP isidifft to measure as PP prices usually
lack any benchmark against which they could be @et- in terms of both price and
guality. To overcome such difficulty, we limit otegsearch to markets where benchmark
for resulting price exists, i.e. to markets withtural gas and electricity. Here we can
compare the price of PP purchases against thensgddet price of these commodities.
Consequently, this should enable us to measureetfeet of various institutional
settings on PP result. The market price shouldesaw sort of lower-bound price
benchmark, as majority of suppliers either obt#éinesenergy on the commodity market,
or sells it here and therefore any bidder wouldllyaoffer lower price, than they would
get on the market. We will use it to examine howssdn procedure and criteria affect
the price mark-up, and derive some conclusion ceggrefficient behavior. Apparently,
our findings will have only limited relevance owsiexamined markets. Most notably,
they do not provide information on PPs where qaglie aspects of offered goods play
significant role and the goal of PP is thus différécom minimizing price of well-

defined good or service.

However, unfortunately even utilities markets ag¢ as homogeneous as we would

wish. Although base price for electricity is estsfbd on commodity exchange, the

“! The procurements using the price as a singlericnitéypically ammount to 50-60% of annual
procurement volume in Czech republic (own calcalgti This outlines maximum applicability scope of
our results.
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final price for consumer (or in case of PP for toatracting authority) depends on the
properties of consumed electricity (voltage levehgth of contract, number of phases,
distribution assigned rate, daily hour course tgkof electricity). Similarly, the final
price of gas reflects not only price on the sporkeibut also the total natural gas
offtake, daily reserves and timing of the offtaknetheless, examining these details
would not only be tedious, but would also not beyveteresting from the economic
point of view. We will neglect such heterogeneiy two reasons:

1. Since our sample of contracting agencies are gavemh offices with arguably
similar consumption patterns, the differences ilcgschemes should be only
minor relative to overall price

2. Contracting authorities should account for speaitture of their demand such
as offtake time patterns, when producing estimgiéck (please see the legal
definition in appendix A), which we use as an erplary variable.
Simultaneously, the estimated price reflects thaity’s willingness to pay —
it signals the amount of disposable money that aiith budgeted for the

procurement.

Nevertheless, when controlling for movements in tharket price as well as the
estimated price, the characteristics of individualcurement procedure are expected to
affect the final price. On the basis of theoret(@ad.: Bolow and Klemperer, 1996) and
empirical (e.g.: Domberger, 1995) literature préseénin previous section, we are
expecting corresponding results related to the ofgeocurement procedure (please see
description in appendix A): within the open procexdis a most-favorable environment
for competition, bidders must shed their bids, jnglthe final price as low as possible.
On the contrary, the negotiated procedure restctspetition, allowing bidders to bid
with an additional mark-up and thus raising theaffiprice. Formally we will test

following hypothesis:

hypothesis H1The final unit price of the procurement is affectely the type of

the procurement procedure.

Similar logic is applicable in the case of numbgbiolders: theory (e.g.: Bower, 1993
or Bolow and Klemperer, 1996) suggests that gafnsi@eased competition outstrip

the potential gains resulting from negotiations.afdas number of bidders is certainly
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affected by type of procedure, the competition imittertain given procedure can have
additional effect — the more bidders involved idding process, the lower final price
can be reached:

hypothesis H2:The final unit price of the procurement is a decrgiag function of

a number of bidders interested in the procurement.

Currently, one of the most discussed tools in PRmoanity is the electronic auction.
The electronic auction allows bidders to repetlivedjust offered prices, therefore the
competition ends only after no one is willing tal lai lower price. This implements the
“English auction” features in a PP environment. éxding to the auction theory, in the
model with interdependent values, the expectedngs® from an English auction are at
least as good as the expected revenue from apficet sealed bid auction — means a
basic open procedure (for details see Krishna 20%0)ne current incidents in the
Czech Republi€ demonstrate that the cost cuts caused by an @léctauction might
be tremendous. We believe in demonstration ofs$itedily significant negative impact
on the final price of procurement of homogeneousdgas well:

hypothesis H3.The usage of electronic auction reduces the finahiu price of

the procurement.

As a result of previous empirical evidence (BaraleR009) presented in the literature
review, we will also test whether there are diffexes in final prices of tenders

purchased by different types of contracting autiesi Their result suggests that the
more autonomous the authority is, the greater trea@rn about unnecessary excess

expenses and looking after the final price. Theollygsis is stated as follow:

hypothesis H4The final unit price of the procurement is affecteloy the type of

the contracting authority.

A crucial issue concerning specificity that must tealt with is the potential
endogeneity bias resulting from the omitted vaegtloblem. PP might be subject of a
wasteful behavior, which might, through correlatiatith the explanatory variables,

cause false significance. For the purpose of tlagep there is no need to create a

“21n the most famous current case the statutoryafistrava managed to decrease their mobile phone
expenses from 22 mil CZK to 3 mil CZKtfp://moravskoslezsky.denik.cz/zpravy_ region/ostrasetri-
miliony-za-volani20110810.htrl
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distinction between wasteful behavior as a redutbboruption and wasteful behavior as
a result of carelessness and lack of interest enctbst minimizing (as proposed in
Bandeira, 2009). In general, the wasteful behavioght affect both procedural
characteristics (estimated price, type of procedatember of bidders) and the final
price of the procurement. This, unfortunately, vebldéad to a negative bias of the
ordinary least square estimators. To tackle thigtedchvariable problem, we decided to
use a proxy plug-in solutidh As a proxy variable for this unobservabigeasteful
behavior” we decided to use Andex a composite index presented by Chvalskovska
and Skuhrovec (2010) that rates contracting autbsriaccording to quality and
transparency of all their procurement competitionsr given period of time. The index
consists of ten individual ratios representing om@ms, competition or effective
controlling processes in purchases of each comrgp@uthority (see appendix B for

individual composites of zIindex).

In general, the ziIndex measures good practice hbahewv public expenditures. Those
authorities who follow all “good practice” guidesisa will reach a high level of zIndex.
At the same time, the space for wasting public ngom#l be (or, at least, should be)
much lower than authorities without such good pcast Therefore the wasteful
behavior should be minimized as well. The zInder g®od practice measure seems to
be a good proxy variable for omitted wasteful betvathat might occur in a PP dataset.

To conclude the motivation, the aim of this emg@itistudy is to identify the impact of
institutional and procedural characteristics onfthal price of the procurement. For the
purpose of statistical comparison the final prisenormalized per unit of purchased
commodity. Since we are not much interested inattteal level of the final price but
rather in its relative changes caused by otheralbes, we decided to use a natural
logarithmic form of the final unit price as a dedent variable. Similarly, both the
estimated and the market prices are designed ingtwal logarithmic form. During the
statistical analysis, the interaction terms (prgcedure*authority will be tested as

well.

43 See Wooldridge, J. M.: Introductory Econometrfesurth Edition, South-Western, 2009, page 307
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Data description

We had several criteria for choosing examined mniarkea sufficient number of PP
observations, availability of purchased quantitieg unit price computation,
homogeneity of good for comparability and availdypibf market prices time series. We
found two commodities that fulfill those requirenn

d) electricity

e) natural gas
The source of the dataset is the Czech nationabrnvdtional portal for PP
(www.isvzus.cz), where every large procurementesitiee year 2006 is listed. This
database has some shortcomings resulting from wee&bkrcement of data quality.
However, we were still able to get a set of 25%&prements that have all the necessary
information. For additional discussion on data gdtig technicalities and connected
issues please refer to Soudek (2012). As we alreahtioned, we are also comparing
the final unit price with the market price. We dbd to use the Czech electricity and
gas market operator (OTE) as a source of the mamke¢. This company provides
comprehensive services to individual electricityd ayjas market players and creates
monthly and yearly reports on both markets in tzedh Republic. Since OTE works as
a kind of commodity exchange, the unit prices ef tommodities are lower than retail
prices. OTE price is however the key determinantetdil prices, hence it can be used
as a solid bottom-line benchmark. In order to awdag-to-day volatility on the market,
we decide to use the monthly weighted average pnesented in the OTE annual

reports.

The dataset covers procurement from 206@# 2011. The total amount of purchased
electricity was over 7 000 GWh and summarized poicdese tenders was over 10.5 bn
CZK (over 420 mil. €). The gas dataset represesmsldrs purchasing 2 GWh of gas
worth 1.6 bn CZK (64 mil. €). The table 1 presethis comparison of unit prices (final,
estimated and market). The highest and most velailthe estimated price in both
electricity and gas procurement, which might beseduby the heterogeneity of our
dataset. On the other hand, the average market peiems to be the smallest and least

volatile (especially in the case of gas).

44 Both markets have been liberalized only recefBfore 2008, they were almost fully monopolized,
hence data are not relevant for our hypotheseggetnimg competitive PP.
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Table 11:Average unit prices

Electricity CZK/kWh Gas CZK/kWh
Price average SD average SD
Final 1.7 0.42 0.74 0.45
Estimated 1.92 0.55 0.97 0.56
Market 1.16 0.14 0.52 0.12

On the following graphs is presented how the tesides scattered over time.

Figure 1: Electricity tenders in time
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Figure 2: Gas procurement in time
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As can be seen, the final prices are usually abore the market price. Hypothetically,
if all contracting authorities would be able to belgctricity at the market price, the
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public budget would save about 1.4 bn CZK (13 %. @ course, we actually cannot
say that this 1.4 bn CZK is the potential savirys,it indicates, that there is a space for
possible cuts in electricity expenses. Another ratale characteristic is, that in most
of the observations the estimated unit price isvaltbe final unit price, indicating that
the contracting authorities are consistently ouereging the actual price of the

procurement.

The following table shows the distribution of varsinstitutional characteristics within
the dataset. The dataset covers the 194 compstitan were using open procedure and
the 65 tenders processed by negotiated procedwrgsdr without an announcement).
Additionally, in 100 cases the contracting authodécided to use an electronic auction.
The most frequent authorities of both electricity anatural gas procurement are public

bodies and regional authorities.

Table 12:Contracting authorities of electricity tenders

Profit Central

Open Negotiated e- seeking Public Regional state

Total procedure procedure auction firms bodies auth. auth.
Electricity 206 157 49 76 14 61 77 54
Gas 53 37 16 24 10 17 24 2

Source: Our computation based on CAE

The supply side of market can be described as digo We have 13 electricity and 9

gas suppliers (please see the Appendix C for @etadble of suppliers) in our dataset.
Three companies supply more than 77 % of the pemsant volume in both cases. The
Herfindahl index measuring the market concentragqnals to 0.25, which indicates

high market concentration of suppliers in our dettaBhe whole dataset of suppliers can
be divided into three groups of similar companreserms of their position and success
on the market:

» The first group contains the big players on thekatarin the case of electricity,
four big players won 84 % of the total procuremeolume, but only 35 % of
the procurement cases. On the gas procurement imtmiee big suppliers cover

79 % of the volume, but 51 % of competitions. Thasenpanies are highly
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successful when bidding for the largest contracti they are usually not
winning the smaller one¥’

* The second group encompasses small successfuliifirassupply lots of low-
volume PP. The companies supply a relatively sraaire of the procured
volume: 8 % of electricity and 6% of gas, but walde to win over 36 % of all
electricity and 22 % of all gas PP cases in ouaskit

» The last group, called occasional suppliers, cokargining suppliers who won
only a few tenders. Together they supply 8 % ofelleetricity volume (15 % of

gas volume) and 28 % of electricity PP cases (2§ @as PP cases).

Potential differences in prices with respect tdeddnt types of suppliers might suggest
some interesting features of examined procuremekets. Lower average prices of
PP won by the big suppliers would suggest that Isengpare able to exploit some

economies of scale. On the other hand, higher gegpaces might indicate that those
big companies abuse their dominant posiftdnat the same time, the group of small,
successful firms should have (ceteris paribus) fopreces on average, as winning a
procurement means offering the lowest price. Tleeeif those companies win often,

they should bid prices lower than others. Basetherdiscussion above, we decided to
assess the fifth hypothesis:

Hypothesis H5: The final unit price of the procureemt is affected by the type

of the supplier.

The important determinant of the outcomes from phecurement procedure is the
number of bidders. The number of bidders varies@tdour (with SD of 1.7), which is
similar to the average of the number of bidderghi& whole PP market within EU
(PWC, 2011). The average amounts of bidders forigas3 (SD 1.6). So both the
electricity and gas PP do not stand out in thisrattaristic. The comparison of the
number of bidders with the amount of players on Wiele electricity market is
remarkable. As we discussed above, there are [ In the case of gas) winners of

PP and at least 4 bidders in the tendering proeestumore than 60 % of the cases.

“> Since we do not have the information about bidetsonly about winner of the procurement, we
cannot say, whether the big companies are notimgrthe smaller procurement because they are not
bidding in those procurement or whether they adelibg too high.

6 Without sufficient track record, a company may betable to compete in large PP’s. Therefore
competition in those might be limited to big plasier
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Therefore, the players must meet and compete wighamother on a daily basis. At the
same time, more than half of procurements have eumibbidders higher than amount
of big players on the market, therefore the smayers are bidding in these PP as well.
The outcome of such a competition might be a tidiecreasing the margins over the
average market price in time. As we said alreadyh lmarkets have been liberalized
only recently, so the market is in consolidatiomigek Therefore we expect that final

price will decrease over time, regardless of movasen the market. Thus we decide

to assess the sixth hypothesis:

Hypothesis H6: The final unit price is decreasinger time.

Results and discussion

The results consist of two regressions, each fgivan commodity. The regression
analysis is based on the standard ordinary leasireaOLS) method. The fulfillment of
assumptions for the OLS method is discussed inldetAppendix D. In both cases, the
Breusch-Pagan test rejects the hypothesis of timeoskedastic residuals. Therefore,
robust standard errors must be used in order bleeto use t-statistics and F-statistics
for assessment of statistical significance. Moreothee Shapiro — Wilkinson tests imply
that the residuals of the models are not normaliyriduted (see appendix D). This
might indicate that some nonlinear unbiased estirmanhight have a smaller variance.
However, for the sake of simplicity, we prefer OBS it already provides reasonably
robust results.

The empirical analysis of electricity procuremestbased on 206 observations (53 in
the case of gas). Despite the minor methodologssales described above, the results
appear to be relatively strong. The coefficient ddtermination (R-squared) for
electricity dataset indicates that 63 % of the atgoh in the log (final price/kWh) is
explained by variations in explanatory variablelse Expectations about the significant
differences in prices with respect of various kirdscontracting authorities were not
confirmed (please see appendix D for the table esults including dummies for
contracting authorities). On the other hand, attéhimportant procedural characteristics
seem to be significant determinants of the finadgof the procurement, as can be seen
in the Table 13..
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Table 13:Electricity & gas

procurement results; dependent riadble: log(final

price/kWh)

Electricity Gas
Explanatory variable OLS 3  Robust SE OLS 3 Robust SE
log (estimated price/kWh) 0.64 (0.07) *** 0.41  (0.07)**
log (market price/kWh) 0.56 (0.11) *** 0.07 (0.12)
Open procedure -0.07 (0.02)*** 0.11 (0.13)
electronic auction -0.06 (0.03)** -0.17  (0.09)*
number of bidders -0.012 (0.006)* -0.04  (0.01)**
Big 4 suppliers 0.04 (0.04) 0.05 (0.08)
small successful suppliers 0.11 (0.03)*** 0.16  (0.07)*
zIndex 0.05 (0.14) 0.3 (0.48)
Time -0.00011 (0.00005)** 0.0006 (0.00035)
Constant 0.03 (0.2)** 0.2 (0.15)*
R-squared 0.63 0.71
F- test 26.82 14.7

Source: own computation based on CAE, note: roltasdard errors applied, dropped dummies are negetia

procedure and occasional suppliers

The Ramsey reset test indicates that no quadratin fs missing in the model (see
appendix D). Additionally, any interaction term wagt found statistically significant.
Thus, we dare to say that the causalities havaricearacter. The simple conclusion is,
that the procedural characteristics do signifigaaffect the final price of the electricity
PP. Results for gas are weaker; however thereilisasstatistically significant link
between some PP features and the final price. inhiéagty of results for both markets
also suggests that the findings may be in someesggrseral and have relevance also in
other PP markets.

In both cases, the results indicate that the fmrade elasticity, with respect to the
estimated price, tends to be higher than suchi@tgsiith respect to the market price.
In other words, the price expectatfof contracting authority does predict final price
better than actual market price at the time, whes bre placed. The resulting market
elasticity below one suggests high rigidity in tR® market. As the PP procedure
usually takes several weeks to process and theaobsmiare signed for at least one-year,

deliveries and the adjustments cannot be as fliex@ablthe commodity market.

*"The expected price is typically calculated 40-89prior to bidding process. Arguably it uses past
prices of given authority as the most relevant tnpu
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As we discussed above in the motivation, the estichprice captures the heterogeneity
of the subject of PP, which creates differencesaith estimated and final pri¢césThe
core reason for analyzing homogeneous goods webnbtnate such effect. However,
such heterogeneity of the purchased goods shouldxpdain the statistical differences
in the procedural characteristics as there is rasae to believe that there is a

correlation between differences in purchased gooldd#ferences in procedures.

Another explanation of higher estimated price &dgtmight be that first price sealed
bid auctions do not create a sufficiently strongnpetition environment. Potential
suppliers are bidding on the basis of the willinggé pay of the contracting authority
(equals to estimated price) rather than on thesbakithe opportunity costs on the
commodity market. However, such ineffectivenessdmpetition decreases in the case
of an electronic auction or in where higher amouwftsuppliers are competing for the
PP.

The coefficient for the zIndex is insignificanttimee model. This good practice indicator
is designed as a proxy for wasteful behavior oftramting authority. The insignificance
of the coefficient suggests that this good pracitnticator does not provide any new
information in the model, as the most importantisiens (e-auction, procedure type,

estimated price) are already explicitly preserthenmodel.
The discussion of our empirical verification of Butypotheses follows:

hypothesis H1The final unit price of the procurement is affectelly the type

of the procurement procedure.

A significant decrease in final until price, 7% awerage, is present in the electricity
dataset, when the open procedure is applied. Térverefve cannot reject the hypothesis
H1. Such a drop in final price is caused by thd that open procedure provides a
competitive environment, lowering the final priceRP. Any other type of procedure
that restricts the competition causes a statisficadnificant increase in final price of
electricity PP. In the case of gas, the insignificeesults may be caused by poor

datasets.

“8|f the heterogeneity had significant effect, thexauld be be a positive endogeneity bias in estchat
price parameter.
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hypothesis H2:The final unit price of the procurement is a decrgiag function

of a number of bidders interested in the procurenten

The electricity tenders are significantly sensitit@ number of bidders: every
additional bidder decreases the final price in agerby 1 %. The gas tenders are
even more sensitive, their price drops on averagé % with an additional bidder.
Consequently, we cannot reject the hypothesis Hi& fiumber of bidders has a
positive effect on the competition thus negativieatfon the final price. Even though
we tested for a potential quadratic form of relasioip, the causality seems to be
linear. Although we can hardly assume that the saffeet would be caused by, for
example, a 2D bidder. Nonetheless, within the plausible range, telationship
seems to be straightforward.

hypothesis H3The usage of electronic auction reduces the finalrice

of the procurement.

With usage of the electronic auction, the finaltymice of the electricity PP falls in
average by 6 %. On average, the gas PP usingalectauctions are 17 % cheaper. We
cannot reject the hypothesis H3. The enormousrdiffee between the electricity and
gas electronic auction is again probably causegday dataset of gas PP. However,
such dramatic falls in prices are caused by thktyabf the electronic auction to allow
bidders to adjust offered prices, therefore endivgcompetition only after no one is
willing to bid a lower price. On the basis of thdsedings, utilizing the electronic

auctions as frequent as possible seems to be sefylu

hypothesis H4The final unit price of the procurement is affectety the type
of the contracting authority.

We didn’t find any statistically significant diffences in the final unit price with respect
to the different types of contracting authoriti#serefore we reject the hypothesis H4.
The expected difference in prices, as present&hideira (2009), were not confirmed
(see table 5 in appendix D). National authoritiaschase examined commodities with
same prices as public bodies, regional authoritiestate owned enterprises. Our
expectations about different attitudes toward esiges spending with respect to

different autonomies of institutions were not comid. Our explanation for this
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occurrence is that the commodity PP are usuallyca jriven bidding competition with

not much space for discretion of different typesafhtracting authorities.

hypothesis H5The final unit price of the procurement is affectely the type

of the supplier.

We found statistically significant higher prices evhsmall successful suppliers win the
PP. We cannot reject the hypothesis H5. The highi®es are in contrast to our
expectations. Since we do not find any charactesishat would distinguish the PP won
by those firms from the rest, our explanation &t those firms are extremely successful
in their bidding strategies. The four or three bigppliers, who supply about 80 % of

total volume of the commodities, do not sell theithv@ome significant excess markup.
Hypothesis H6: The final unit price is decreasinger time.

In the case of electricity, the final price of P&rkases in time (as you can see in table
3), suggesting that the competitiveness on the ehaskincreasing in time. We cannot
reject the hypothesis H6. The results are congistgh our expectation that, as time
goes by, the winners’ mark-ups are falling.

Conclusion

The procedural characteristics affect the finacgrof PP significantly. Contracting
authorities can reach a lower price of the PP bygihg a more competitive
environment into the procedure. This might be aadeby using an open procedure
that allows everyone to bid for the procuremente Tdontracting authority cannot
choose a number of bidders in the PP, but it meggily encourage or discourage
potential bidders by qualification criteria or othHgarriers to entry. The most effective
device seems to be an electronic auction, whichhtmgjrengthen the competition
allowing the bidders adjust their bids. For PP ofmlegeneous goods, the additional
administrative costs of e-auction are negligible ¢atimated by Reimarova (2011) or
PWC (2011)), but the potential savings are remdekabherefore it would be cost-
effective to use the open procedure and the elgctiauction as often as possible and
encouraging as many extra suppliers as possible.
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Our results are consistent with the academic tibeea(e.g. Bower (1993) or Bulow and
Klemperer (1996)) and at the same time, they wdddhardly a surprise for PP
practitioners, to whom straightforward effect ok tklectronic auction or the open
procedure is anecdotally known. Thus question srisewhy do they stick with
negotiated procedures, which objectively waste ipubloney? Answer is open to
further research, and may consist of their spe@glirements, corruption or plain
rigidity.

The PP of homogeneous goods is a relatively smalstill remarkable part of public

purchases. At the same time, the unique featur&Padf homogeneous goods allow us
to identify relationships between the institutiosatting of the procurement and its final
price. Those relationships have been suspectedrdmtifioners and theorists and the
main contribution of this paper is its estimatidrifese relationships and the proof that

the more competitive environment of PP is formad,less will the procurement cost.
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Appendix B — elements of legal framework

The Czech legislature, namely Act no. 137/2006 .Cafi Public Contracts (the PP Act),
is generally the transcription of European direxs$iv(2004/17/EC & 2004/18/EC).
These directives set up a common institutional &aork and the basic terms for all EU
countries. The following part of the appendix ddszs the most important term that

needs to specify in order to understand presensedssion in the paper.

Contracting Authority _is any public office which has to use the PP pracesi when it

wants to purchase any goods or servigadder is anyone who offers the delivery of
goods or services in the PP procedure. The winhidder signs a contract with the

contracting authority and becomesupplier of desired products.

Award procedure is a legal process of selection the supplier of B&®®h Czech and

European legislature propose a variety of procegudferent in terms of openness,
formalities or transparency. General process ofsd®t making can be illustrated as

follows:

Figure 3: General concept of public procurement process

* Assessment of needs of the contracting authority to purchase certain goods or setvices
» Realized within the organism of the contracting authority (preferentially bottom-up)

formal PP documentations which sets requirements on what shall be

* In this phase, the contracting authority materializes its identified needs into a
purchased and who shall delliver it

* The PP is announced in a way required by law
= Bidders may start to prepare their offers and compete
« Office for the Protection of Competition contral (upoen bidders’ request), public control )

Announce
ment (1)

=
* The bids are received by the contracting authority, which evaluates them and selects the

w
= : winner of the public contract based on criteria stated in the PP documentation
E Evafubgtdlpn = Passible control by the Office for the Protection of Competition
a of bids. P
2
=8 N
b * The contracting authority announces the winner and publishes the winning price
[ = This enables ex post control of the procedure
2 + Passible ex post control —both public and by the Office for the Protection of Competition )
~
* The public contract is awarded to the winner and starts to be fulfilled
« Potential changes solved between the contracting authority and winner
J

—

Source: Reimarova (2011)
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As we said before, the most substantial instit@iooharacteristic is an award
procedure. Type of award procedure determines plemreess and transparency of the
process as well as time dimension and the numbeéidakers. For the purpose of this

paper there are two most relevant basic types aféwrocedures:

e Open procedure allows everyone to bid in the tender. Contracting
authority announce the intention to award a praoerd on the internet
and ask unlimited amount of potential suppliers whay bid for
procurement after they show the fulfillment of gfiehtion criteria.

* Negotiated procedure is the procedure whereby the contracting
authority consults and negotiates the terms ofrachivith one or more
of bidders. The use of this procedure is limitedntcacting authority
can use it only in some special cases, specifiedthieylaw. This
procedure may or may not be published. The proeeduusually used
when the previous open procedure was canceled oenwine
contracting authority needs to discuss with thepBegs before it
specifies the subject of PP. However this procedught be abused to
restrict the competition, because it allows theti@mting authority to
award only those bidders who were asked for therbide tender.

Estimated price shall be understood as an amount of financialliiglestimated by the

contracting entity and ensuing from the performamnéethe public contract. The
contracting entity shall calculate the estimatedu&aon the basis of data and
information on contracts of equal or equivalentjeabmatter; where such information
Is not available, the contracting entity shall bBth the estimated value based on data
and information obtained by means of market reseafaequired performance, or, if

appropriate, on the basis of data and informataineg in another suitable manner.

Electronic auction is a repetitive process of recessive auction ¢hables the bidders

to cut down their offered prices in order to wie fhrocurement. The auction ends in the
moment where no one is willing to sell the goodsldaver price. Electronic auction can

be used within any type of the procedure, it iglusaly as a price setting device.

Contracting authorities

There can be identified four basic groups of thetiating authorities:
» State authoritiessuch as ministries or national offices
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* Regional authoritiessuch as municipalities and regional offices

* Bodies governed by public law(public bodies) such as schools and
hospitals

* Profit seeking firms such as state owned enterprises (“SOE”) and
utilities - entities operating in the water, energpansport and postal

services sectors

Each of these categories might have differentualtitto excessive expenditures and
wasting of sources. Such a different attitude islenly the different connection to the
state budget, the “softness” of its own budgete plossibility of being bought out or

other sorts of financial help from the state budgehe case of financial difficulties.

Appendix C — components of zIndex

1. PP share on total spending on purchases - punishes avoidance of PP (through portioning), or
extending contracts beyond their limits.
2. PP openness - rates according to openness of legal regimes used for PP

3. Elementary violations of transparency - punishes failure to announce PPs or their price

1. Winner's concentration - punishes repetitive PP awarding to one or few suppliers
2. Bidder count - measures average number of firms competing for PP
3. Deadlines - punishes setting unrealistically close deadlines for placing bids

1. Legal violations - measures number of erroneous PPs detected by regulatory office
2. Supplier rating - a supplier transparency measure composed of several sub-indicators
3. Data quality - counts mistakes in crucial published data (mainly company identification,

preventing traceability)
4. Information provision - measures time and quality of an institution's response to information

inquiries
Source: Zindex.cz



Appendix D— PP Suppliers in dataset

Table 14:Electricity suppliers

supplier Total value of PP Total Amount of
(CZK) share tenders

CEZ Prodej, s.r.o. 4 385 554 898 41% 19
United Energy Trading, a. 2445139 040 23% 24

s.

E.ON Energie a.s. 1382817 052 13% 15
Prazska energetika a.s. 768 806 388 7% 15
Lumius, spol. s.r.o. 611974 852 6% 41
CENTROPOL ENERGY a. s. 234716 403 2% 34

7 other suppliers 803 179 880 8% 58
Total 10 632 188 514 100% 206

Source: Our computation based on CAE

Table 15:Gas procurement suppliers

Supplier Total value of PP Total Amount of
(CZK) share tenders
Prazska plyndrenska a.s. 645 553 356 38% 10
CEZ Prodej, s.r.o. 355192334 21% 2
Pragoplyn, a.s. 328 415670 20% 15
VEMEX s.r.o. 116 732 124 7% 1
Lumius, spol. s.r.o. 104 494 697 6% 12
4 other suppliers 130 769 623 8% 13
Total 1681157 804 100% 53

Source: own construction based on CAE

Appendix E — OLS assumptions

OLS must satisfy classical linear model assumptitmgprovide the best unbiased

estimator.

At first, the model must be linear in parametershat's determined by the model
described inMotivation & hypothesedn similar way the randomness of data sample
was discussed already in Data description. To teheaconclusion: the dataset covers
all public contracts within given type of the conuiity minus those incomplete
observations. Since we do not find any reason WwRyiicomplete observations should
be correlated with final unit price, we dare to Hagt the dataset is a random subsample

of the initial procurement sample.
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First tested assumption is the homoskedasticitiesiduals (same variance given any
value of the explanatory variable). As can be seé¢he table below, the Breusch-Pagan
test rejects the hypothesis of homoskedastic ralsdn both cases.

Table 1:Breusch — Pagan test, HO: constant variance of thsils

Electricity Gas
i« 53.29 16.42
P>y 0 0

However, heteroskedastic residuals do not causebasyin the estimations. Nothing
but the robust standard errors need to be appliender to be able to use a t-statistics

for assessment of statistical significance.

Next tested assumption is normality of residualshen model. As can be seen in table
below, the Shapiro — Wilk test rejects the hypathes normally distributed residuals in

both cases.

Table 2: Shapiro - wilk test, HO: normal distribution of reduals

Electricity Gas
z 4.39 2.98
P>z 0 0

There might exist some nonlinear unbiased estimatanich will have a smaller
variance. However, since the goal of this papetoisest hypothesis state above, the
simple OLS method is sufficient for that purposdieTdataset is sufficiently large
enough to conclude that the OLS estimators satisfynptotic normality and using the

t- and F- statistics is possible for testing thpdtjiese?.

Another assumption that needs to be tested islibenae of the multicollinearity. We
use variance inflation factor (VIF) as an indicatbthe potential multicolinearity and it

does not indicates such threat.

Table 3:Variance inflation factor

Electricity Gas

Mean VIF 1.33 1.22

“9 For further discussion on this topic see Wooldeidy M.: Introductory Econometrics, Fourth Edition
South-Western, 2009, page 173
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At last but not least a correct model specificat@eds to be tested. As can be seen in
table 4, squares of the fitted values are insigaift, suggesting, that no squared of
explanatory variables are missing and thereforedlaionships seem to be linear.

Table 4:Squares identification: (fitted of log(final unit fice))*

Electricity Gas
t 1.07 -1.24
P>t 0.287 0.222

Classical linear model assumptions were testedevieatual issues were discussed and

resolved. Therefore the OLS estimators can be eghfdir our empirical study.

The following table shows our results includingigmsficant variables.

Table 5:Electricity & gas procurement results — including oaotracting
authorities; dependent variable: log(final price/ki, 259 observations

Electricity Gas
Explanatory variable OLS R Robust SE OLS 3 Robust SE
log (estimated price/kWh) 0.66 (0.07) *** 0.42  (0.06)***
log (market price/kWh) 0.55 (0.11) *** 0.21 (0.23)
Open procedure -0.09 (0.03)*** 0.11 (0.13)
electronic auction -0.08 (0.03)** -0.24  (0.13)*
number of bidders -0.013 (0.007)* -0.04  (0.017)**
Big 4 suppliers 0.06 (0.04) 0.1 (0.07)
small successful suppliers 0.13 (0.04)*** 0.24  (0.08)*
zIndex 0.09 (0.14) -0.5 (0.36)
Time -0.00013 (0.00005)** 0.0003 (0.0004)
SOE -0.06 0.04 -0.05 0.12
Public bodies -0.09 0.05 -0.12  0.09
National auth. -0.11 0.07 0.23 0.15
Constant 0.09 (0.11) -0.8  (0.35)**
R-squared 0.64 0.71
F- test 23.20 14.7

Source: own computation based on CAE, note: roltasdard errors applied, dropped dummies are negetia

procedure, occasional suppliers and regional aultfies

The joint F-test for contracting authorities indsiaes to reject hypothesis H4 (p=0.26

for electricity, p=0.19 for natural gas).
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Charakteristika tématu a jeho dosavadni zpracovantadatelem(rozsah do 1000 znéak

Verejné zakazky fedstavuji formalni zisob nakupu zboZi a sluzeb Zejaych prostedk, které tvai
kolem 15 % roéniho HDP ve vysglych zemich (OECD, 2001). Zaravenaji veejné zakazky &kolik
velmi podstatnych institucionalnich charakteriskteré je odliSuji od soukromych nakua které velmi
vyznamr ovliviwiji celkovou efektivitu procesu (naEvySeneé transgki naklady, rigidita, asymetrie
informaci a incentiv).

Ceska republika je v této oblasti extrémiippd: trh s vejnymi zakazkami je zde druhy ng§i mezi
rozvinutymi staty (ve vztahu k HDP) a zaraveaCR velmi slabé formalni i neformalni instituce
(Schwab, 2011). Tyto éwskut&nosti implikuji vyznamné riziko a zarokevelky prostor pro
zvySovani efektivity procesui€dchozi prace o vejnych zakazkach ¢R (nag. Pavel, 2009;
Kamenik a kol., 2011 nebo Nikolovové a kol., 20@8pisuji systém jako celek a rozebiraji jeho
nejwetSi problémy a nedostatky. Zatimco jejidiispup je pihodny v gipac pacatecniho vyzkumu,
jejich popis trhu s vejnymi zakadzkami, kde jsou zahrnuty vSechny drubgZzz a sluzeb, vede k vel
mite generalizace a tedy i &ifin neffesnostem. Tato prace se pokusi posunout ke kongjEikin a
jednotrgjSimu trhu, abychom byli schopni poskytnout detgsiha rigor6zsjSi analyzu procesu.

Zadatel na téma vejnych zakézek jiz GgBre obhajil bakaléskou praci Soudek, J.: Yerejné zakazky
institucionalni analyza procesu zadavani a &rglého rizeni zakdzek", Univerzita Karlova, 201
diplomovou préaci $oudek, J.: ,Public Procurement of homogeneous goGdech Republic case stud
Charles University in Prague, 20),2ktera byla nasled@gnvydana jako IES working papeBSdudek, J
Skuhrovec, J. (2013). “Public Procurement of Homogame&oods: the Czech Republic Case St
IES Working Paper 05/2013. IES FSV. Charles Unitgrs

Vedle tchto akademickych praci se Zadatel podilel na kiwjglepSeni systéinve ejnych zakazek
CR a SRspolu s CERGE-EI a Oziveni, o.s., ktery vyustidw publikace:
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Kamenik a kol.: , Transparentnost systémuejeych zakazek ¥R*, Oziveni, 2011
Kamenik a kol.: ,Otesenost zadavacictizeni vCR*, Oziveni, 2011

Predpokladany cil rigor6zni praceaymdni @Finos autora ke zpracovani tématiéippdré formulace
problému, vyzkumné otazky nebo hypotézy (rozsah2fi znak):

Cilem této prace je ukazat, Ze proceduralni cheriskiky verejné zakazky ovlikuji jeji vyslednou
cenu. Aby bylo mozné zakézky porovnavat, byly ke vybrany pouze vejné zakazky n
komodity. U tchto zakazek jsme schopni gfiat jednotkovou cenu za komoditu a tu poovat
nejen mezi jednotlivymi uejnymi zakazkami, ale i proti aktualni é&ena komoditnim trhukterd
slouzi jako identifikatgrza kolik tuto komoditu nakupuje soukromy sekt®rezentovany model
poté pokusi vysitlit variaci v jednotkové ceh pomoci institucionélnich charakteristik regé
zakazky — drulitizeni, forma audniho procesu a et uchazeé.

Z pohledu ekonomickeé teorie jeiegna zakazky specifickym typem aukce, kd€zaétn neni ten, kd
zaplati nejvic, ale ten, kdo si nechd zaplatit m&jnTeoreticka lkieratura o viejnych zakazkad
vychazejici z teorie aukci (napBower, 1993 Bulow a Klemperer, 1996, Laffont aole, 1987
formuluje rekolik poznatk, které bychom radi otestovali na souboriejmych zakazek £R:

1. VysoutZenda cena zakazky je zavisla na druhu pouZitidemi (otevena soutz vs. vyjednavani)|

2. VysoutZzend cena zakazky je zavisla na formukniho procesiobalkova aukce vs. elektronic
— anglicka aukce).

3. VysoutZzena cena zakazky klesa setgtajicim pdtem uchazéi.

Tyto ti zakladni hypotézy bychom radi otestovali. Tatadst posktne nové poznatky relevantni |
pro teoretické diskuse, tak prédmou praxi zadavani ¥ejnych zakazek. Zaroxievzhledem komu,
Ze Evropska Unie ma spoley pravni ramec, tak nase vysledky b§lirbyt aplikovatelné na evrops
arovni.

Predpokladand truktura prace (rozckleni do jednotlivych kapitol a podkapitol se stmau
charakteristikou jejich obsahu)

Prace nejprve uvede do tématu skrze revizi liteyataoretického i empirického charakteru. H
popiSe motivaci, hypotézy a postup identifikacésidovat bude popis a analyza datedgtaven
empirickych vysledi spolu s diskusi o hypotézach.

Vymezeni podkladového materialu(nagr. analyzované tituly a obdobi, za které budou awai@iny)
a metody (techniky) jeho zpracovani:

Prace je koncipovana jako empiricka studie. Zdrojgatového souboru bude internetovy pc
Vestnik véejnych zakazeke kterém jsou zaznamenany Udaje o vSech zakdzk&zimu zdkona o
roku 2006. Jak jiz bylo uvedeno, budeme analyzoxiejné zakazkyna homogenni statky. P
potreby empirické analyzy musi dany souboriey@ych zakazek spbvat reékolik podminek
dostatény paet pozorovani, (alespaamcova) homogenita dané komodity, dostupnost kapéhd
mnozstvi pro vypéet jednotkové ceny a dostupnosgasové fady cen Zomoditniho trhu
Identifikovali jsme d¢ komodity sphujici naSe pozadavky: eléktu a plyn. Analyzovany datag
zahrnuje 259 zakazek na eliékti nebo plyn zlet 2008 — 2011cslkovou cenou i@sahujic
12 miliard korun.

Regresni analyza bude provedena standardni metogjmensSichétveral, aplikovanou na kazdc
komoditu zvlas. Vyswtlovana prominna vrovnici bude konéna cena zakazky, znormalizovana
jednotku kWh. Vzhledem k tomu, Zéeplmétem naSeho zajmu neni absaiutySe této ceny, ale Jj
relativni znény zpisobené charakteristikami w§flovehotizeni, bude findlni cenaravnici ve forng
piirozeného logaritmu. Vedle zndimych charakteristik vrovéhotizeni (druhtizeni, forma aukcq
pocet uchazen) bude jako vyeétlujici proménna pouzita aktuélni cena na trhu (za kWh)

identifikator, za kolik komoditu nakupuje soukronsgktor, a dale &kavana cena (za k\/\g
rigova

zadavatelem, ktera identifikuje, kolik je zadavatelzakazku ochoten zaplatit, a taktéz bude fu
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jako kontrolni prominna pro potencialni heterogenitu komodity.

Mriviw s

titula je nutné uvést stémou anotaci na 2-tadk):

Bajari,P., McMillan, R., Tadelis, S.: Auctions ViesdNegotiations in Procurement: An Empirical
Analysis Journal of Law Economics and Organizat008
Autofi porovnavaji dva zakladni druhy wWioevychiizeni: aukce a vyjednavani s dodavateli a idewnififik
jejich vyhody a nevyhody. Jako poklad pro jejichpétickou analyzu poslouzil datovy soubor zakazek ng
stavebni prace ze soukromého sektoru v Kaliforfgtech 1995 -2000. Autbuvadji, Ze vyjednavani se je
vyhodrgjsi v piipack, Ze gedmét zakazky je komplexni, kontrakt je nedokonaly anelpripack
nedostat&ného pétu potencidlnich uchazé.Bandeira, O.; Prat, A.; Valetti, T.: Active and Rage
Waste in Government Spending: Evidence from a Y &periment, American Economic Review
2009
Autofi na Veaejnych zakazkach z Italie ukazuji, z&které typy statnich instituci plati systematickgevhez
jiné a identifikuji korelaci mezi strukturou sprétkadu a &gmito rozdily. Dale pedstavuji rozliseni mezi
aktivnim a pasivnim plyvanintizadavani viejnych zakazek a ukazuji, Ze pasivni plytvanfitvgznamnou
vétSinu z celko¥ identifikované neefektivity.

Bower, A. G.Procurement policy and contracting efficiency, tnetional Economic Review, 1993
Clanek na numerickychiikladech ukazuje, Ze ot®na konkurencefpvybéru uchazee je nejéinngjsi
zpisob dosazeni efektivity, ve srovnani s dalSimi ornkontraktilnich instrumefit Déle autor dokazuije,
Ze vykErovéiizeni s n+1 uchaZema v @ekavani alespotak dobry vysledek jako v¢bovéiizeni s n
uchazéi.

Bulow, J., Klemperer, P.:Auctions Versus Negoti@ijoAmerican Economic Review, 1996
Autoii ukazuji, Ze (za rozumnychigrpoklad) je aukce vyhod¥si neZ vyjednavanClanek zarove vytvéii
spojeni mezi teorii akci a teorii monopolu.

Chvalkovska, J.; Skuhrovec, J.: Measuring transpeyean public spending: Case of Czech Public
Procurement Information System, IES working papet0
Autofi analyzuji kItoveé identifikatory pi zadavani viejnych zakazek, které duji miru transparentnosti
procesu a otgenostitizeni potencionalnim uchafZen. Dale vytvdi kompozitni index, ktery agreguje
identifikatory a dava tak rychloytehled o tom, jak byla zakazka zadana.

Domberger, S., Hall, Ch., Ah lik Li, E. : The detémants of the price and quality in competitively
tendered contract, The Economic Journal, 1995
Clanek identifikuje vliv otetené soutze na kvalitu a cenu zakazek na Uklidové sluzbystrlii. Vysledky
indikuji, Ze otevend soutZ sniZila cenu zakazky, zatimco kvalita sluzéstala zachovana.

Laffont, J. J.; Tirole, J.: Auctioning Incentive @toacts , Journal of Political Economy, 1987
Clanek spojuje teorii aukci s teorii incenttanek dale ukazuje, ze optimalni aukc&zmbyt

e

Pavel, J.: The Analysis of the Relationship betwherRate of Competition and the Prices of Larg
Transport Infrastructure Buildings. Politicka ekanae, 2010
Autor na souboru vejnych zakazek na velké pozemni staviigské republice ukazuje, Zze podil
vysoutzené a tekavané ceny klesé vipadt pouziti otevenéharize a v pipadt vySSiho pétu uchazeéa
v fizeni.

e

e_

D

PwC, London Economics and Ecorys: Public procuragnre&urope, Cost and effectiveness, A stydy

on procurement regulativ prepared for the Europ€ommission, 2011
Studie porovnava wejné zakazky nape staty Evropské unie. Nejprve ukazuje zakladnisiitiey, odhady
objemu zakazek, vyuZitienych foremtizeni, pimérné p@ty uchazei a podobn. Déle na zaklad
dotaznikového S&ni s vice jak 7000 respondenty identifikuje tr&isanaklady na zadavaniiegnych
zakazek v Evrofa

Reimarova, H.: Transaction Costs in Public Procuestn(Diploma thesis). Charles University in

Prague, 2011
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Prace je analyzuje, zda se zadavatelé chovajin@ciopokud outsourcuji zadavaiézeni. Vysledky ukazuji
Ze menSi zadavatelé se chovaji raciohginotoze pi interni administraci &aji vice formélnich chyb a pro
je z jejich strany racionalni outsourcovat zadavieini. Naopak u velkych dodavatale ukazalo, Ze se
chovaji neracionathprotoZze outsourcuji zadavatieni, gestoze ho podle stanovenych indikatprovadji
interrg 1épe.

Diplomové a disertai prace k tématseznam bakatdkych, magisterskych a doktorskych pr
které byly ktématu obhajeny na UKFipadreé dalSich oboro¥ blizkych fakultackti vysokych Skolac
za poslednichdt let)

Lacka, J.: Véejné zakazky:Dokazgansparentnost zabit korupci?, IES FSV, Univer&arlova,
2009

Soudek, J.:\iejné zakazky : institucionalni analyza procesu zadaa vybrovéhorizeni zakaze
IES FSV, Univerzita Karlova,2010

Pocarovsky, J.:Veejné zakazky ve zdravotnictvi, IES FSV, Univekatdova, 2011

Paulus, M.:Public Procurements as a Corrupting 8eat RBC Model, IES FSV, Univerzita Karlo
2012

Soudek, J.:Public Procurement of homogeneous go@igch Republic case study, IES H
Univerzita Karlova, 2012

Pospisil, M.:Véejné zakazky v municipalitach, IES FSV, Univerkagova, 2012
Reimarova, H.:Transaction Costs in Public ProcureméES FSV, Univerzita Karlova, 2012

Datum / Podpis studenta

9.7.2013

86



