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 Abstract  

The core of thesis lays in quantitative analysis of microeconomic 

data on public procurement and alternative forms of dealing with public 

money. It consists of three essays with one common attribute: extensive 

groundwork with data, including overlaps into legal and technical 

disciplines.  

The fist essay examines the relationship between transparency of 

ownership structure and (i) profits of firms winning public procurement 

contracts and (ii) competition for the contracts and savings of the public 

authority. It identifies a significant advantage of firms with opaque 

ownership structure in terms of access to public money. It concludes with 

a possible explanation of conflict of interest and corruption, which might 

channel such advantages.  

The second essay proposes and tests a novel methodology for  

benchmarking of contracting authorities. The proposed rating measures a 

deviation from best practice recommendations in the areas of openness, 

competition and transparency. Indirectly it measures efficiency and 

corruption potential in public procurement.  The pilot results of the 

methodology are provided and extensively discussed for a group of Czech 

municipalities.  

Third essay investigates issue of crowding out effect potentially 

introduced by EU funds provision. It studies direct budgetary impacts of 

subsidized public procurement and other connected costs. By combining 

micro budget and EU funding data, the methodology is used to pinpoint 

specific cases of spending the EU money in unintended fashion, in a 

broader sense possibly also violating additionality principle.  

  

Keywords:  public procurement, EU funds, data mining, benchmarking  

JEL Codes: D73, H57, L14, L25, M14, O16 
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Abstrakt (in Czech)  

Práce je souhrnem tří kvantitativních analýz mikroekonomických 

dat o veřejných zakázkách a alternativních formách veřejných nákupů. 

Společným jmenovatelem jednotlivých analýz je extenzivní práce s 

rozsáhlými daty o veřejných zakázkách a z ní plynoucí přesah do 

technických a právnich disciplín. 

První část zkoumá vztah mezi transparentností vlastnické struktury 

a (i) zisky firem z veřejných zakázek a (ii) konkurencí a úsporami u 

konkrétních veřejných zakázek. Identifikuje významnou výhodu 

anonymní vlastnické struktury ve zkoumaných parametrech, která 

indikuje zvýšené riziko střetu zájmů a korupce.  

Druhá část zavádí metodu hodnocení zadavatelů veřejných zakázek. 

Navržený rating měří odchylku od dobré praxe v oblastech otevřenosti, 

konkurence a transparentnosti. Nepřímo tak indikuje možné nedostatky v 

efektivitě či korupčním jednání. Pilotní aplikace je demonstrována na 

vzorku českých měst 

Třetí část zkoumá hypotézu vytěsňování investic z národních 

rozpočtů penězi z fondů EU. Sleduje přímé rozpočtové dopady 

dotovaných veřejných zakázek spolu s dalšími nepřímými náklady. 

Propojením dat o samotných dotacích s účetními závěrkami měst 

navržený přístup identifikuje potenciálně problematické případy, kdy 

příjemce mohl využít prostředky v rozporu s principem adicionality – 

tedy na běžné výdaje realizované i bez dotační podpory.   

 

 

 

Klíčová slova: Veřejné zakázky, Fondy EU, data mining, benchmarking  

JEL kód:  D73, H57, L14, L25, M14, O16 
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Introduction  

The thesis consists of three essays, connected with one silver line: 

they focus on developing of practical methods for identifying wasteful 

treatment of public money, typically related to malpractice or corruption. 

By designing and rigorously testing various public procurement “red 

flags” the thesis contributes to emerging academic discussion as well  as 

considerably broader policy debate.  

 Spendings on public procurement form 10-20 % of GDP in most of 

the developed countries, making it very interesting field of study. Yet, 

needed research is often hampered by a lack of reliable data. In research, 

presented in this thesis, we had an opportunity to overcome this problem 

partially, due to synergy with NGO project focusing on gathering and 

cleaning such data – which leads to relative novelty of many results. 

The thesis proposes and applies measurement tools for issues which 

have traditionally been considered important, however extremely hard to 

measure. Namely risk of conflict of interest or misuse of public money 

can possibly be better captured once public procurement data is linked 

together with data on ownership and financial results. With such data the 

identification of mentioned phenomena is plausible and yields relevant 

results - as documented in first essay. Similar, but much broader effort is 

documented in second essay, which constructs eleven indicators of 

procurement good practice, some of which might be complex enough to 

produce a paper topic on their own. Admittedly, author did not explore 

all thinkable details of proposed indicators, while rather focusing on 

constructing more broad-sweeping metric. The metric however indeed 

does seem to directly relate to both savings and misconduct risks, 
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showing also the potential of further studying properties of its 

components.  

From the perspective of modern quantitative research methodology, 

the presented research is relatively simple and crude, yet it arrives at 

policy-relevant findings. In fact, the simplicity of methods, such as 

testing for higher average profits in the first essay, was directly motivated 

by the aim to provide understandable yet robust results directly usable in 

policy debate. Indeed the paper truly contributed to the ban of anonymous 

shares in the Czech Republic.  

More importantly, many of the findings are however also relevant 

outside of the country – due to common regulative framework they are 

well applicable within borders of EU and to some extent also behind them 

– as long as similar regulations of public purchasing are in place. The 

general problem of principal-agent is paramount to the topic, as it to great 

extent covers sectors of public finance, where officials spend money on 

behalf of increasing utility of general public. This apparently opens floor 

not only for public choice theories, but on more practical level – to issues 

of malpractice, corruption but also simple bureaucratic rigidity leading 

to inability to reflect public demand in efficient manner.  

Whereas the paper is proposing measurement methods for some 

issues related to public procurement, the author does not necessarily draw 

conclusions on the appropriate policy response. The results of third essay 

in particular might rather stir discussion on relevance of EU funds goals 

rather than merely provide a tool for finding cities which use the money 

for different purposes. More generally – once the actual malpractice is 

well identified, this sometimes opens a discussion on the reasonable 

image of best practice, rather than calls for its elimination.  
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All three parts take different perspectives on the general topic of 

efficiency in public spending, pinpointing various problematic areas such 

as supplier transparency (Essay 1), systemic violations of best practice 

recommendations (Essay 2) or principal-agent problems in spendings of 

EU funds (Essay 3), proposing and applying three novel methodologies 

to identify such deficiencies. 

The thesis builds on several works of other scholars identifying 

particular risks of corruption risks such as (Prat, Bandeira, & T., 2009) 

or (Gagliarducci & Coviello, 2010), who use particular dataset to 

examine and test concrete indicator of malpractice. Essay 2 in particular 

however also attempts for more structural measure such as (Fazekas & 

al., 2013), only focusing in more detail to different unit of observation – 

contracting authority. 

To a large extent, the novelty is given by the fact, that literature 

using procurement data in a similar fashion has been relatively scarce. 

The landscape is however gradually changing, most importantly bringing 

better availability of the data and multidisciplinary teams of scholars 

capable of using them properly. It is my belief that research similar to 

presented one would become part of the economic mainstream. 

References 

Fazekas, M., & al., e. (2013). Anatomy of grand corruption: A composite 

corruption risk index based on objective data. Corruption Research Centre 

Working papers. 

Gagliarducci, S., & Coviello, D. (2010). Tenure in Office and Public Procurement. 

CEIS Research Paper. 

Prat, A., Bandeira, O., & T., V. (2009). Active and Passive Waste in Government 

Spending. American Economic Review.



 Essay 1  Bearer Shares in Public Procurement 
 

11 

 

1 Profitability of Bearer Shares in Public Procurement

 

Published as:  

Chvalkovká, Janský, Skuhrovec (2012): Listinné akcie na majitele 

a veřejné zakázky, Po, Vol. 60, No. 3  

Abstract:  

This article examines for the first time the relationship between 

transparency of ownership structure and (i) profits of firms winning 

public procurement contracts and (ii) competition for the contracts and 

savings of the public authority. These characteristics are compared across 

two groups of public procurement contract winners that differ by their 

ownership structure. The detailed data from the Czech Republic are used, 

and the firms with bearer shares in paper form serve as the less  

transparent firms. The results show that less transparent firms have 

significantly higher profit margins by tens of percentage points and 

participate in less competitive public procurement contracts and result in 

lower savings for the public authority. This could be an indirect indicator 

of conflict of interests or corruption. The article concludes with policy 

recommendations. 

 Keywords:  

bearer shares; bearer shares in paper form; public procurement; 

corruption; ownership structure; profitability; Czech Republic 

JEL Codes:  

D73, H57, L14, L25, M14, O16 
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1.1 Introduction 

This article examines the relation between transparency of 

ownership structure and profitability of joint-stock companies in public 

procurement business. The goal is to test the hypothesis that ownership 

structure is not relevant aspect in public procurement, i.e. the quality and 

efficiency of supplied goods or services is the only relevant factor in 

public tenders. 

Failing to verify such assertion would open up space for 

hypothesizing on potential conflicts of interests hidden behind opaque 

ownership structure, where persons connected to both contracting 

authority and company might improve the ability of companies to win 

tenders and extract extra profits from these. Such practice might aris e for 

example in situations, where public official receives bearer shares during 

the procurement process, gaining incentive to act in favor of company he 

newly co-owns.  

This article thus aims to indirectly test for inefficiency and potential 

corruption in awarding of public contracts, following from opaque 

ownership structures. This is done by comparing profitability of 

procurement suppliers with and without known owners. The results are 

provided on an extensive dataset covering Czech public procurement. 

 We chose to focus on one specific, well-defined type of opaque 

ownership – the bearer shares (BS). Owners of a stock company with this 

type of shares are mostly impossible to identify, often even for the 

company itself. This follows from the fact, that owner (entitled to appoint 

CEO or board, draw profits, etc.) is simply the person physically holding 
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the shares. Thus there is no record of ownership, and thus a potential 

conflict of interest is very hard to prove.  

Companies with the bearer shares have no other specific features 

besides anonymity of their ownership. A similar methodology to one we 

propose can thus be used for examining other opaque forms of ownership 

structure such as offshore seats or complex holding structures. With 

those, a conflict of interest may be seen as a similar risk, yet we choose 

to examine only the bearer shares which are the most easily identified 

and distinguished. 

The following part examines Czech and international literature 

relevant to issues of ownership structure and public procurement. Then 

we proceed with discussing details of our dataset and statistical testing 

of our main hypothesis. The paper concludes with several policy relevant 

recommendations.  

1.2 Literature 

The relation between ownership structure and profitability of joint 

stock companies is a relatively frequent topic of corporate governance 

research. Though articles in this field are traditionally focusing on the 

relation between profitability and ownership concentration of those 

companies. From our perspective are relevant for example (Demsetz & 

Lehn 1985), (McConnell & Servaes, 1990) or (Kapopoulos & Lazaretou, 

2006), who demonstrate, that form of the ownership (concentrated versus 

split across multiple minor shareholders), affects their profitability – 

showing that in general the structure can have relevance, and also 

providing methodological inspiration.  
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On the other hand a literature dealing explicitly with effect of 

(non)transparency of ownerhip is relatively scarce. One of those articles 

by (Sharman, 2010) describes BS as a legal tool which in some countries 

enables for cheap ownership anonymity and thus enables some practices 

of organized crime within the financial system. A study by European 

Central Bank (ECB, 2011), provides a good overview of the legal status 

of BS in multiple EU countries, however skipping the Czech Republic. 

Perhaps most importantly (Berglöf & Pajuste 2005) show on a sample of 

Central and Eastern Europe companies, that their performance is 

generally positively correlated with ownership transparency. 

When regarding phenomenon of BS themselves, the literature is 

close to non-existent. Even renowned media (for example Petr Holub, 

2010) rather obscure the topic in terms of spread of use of BS. The 

situation is described for by (OECD, 2010) and (Vondráček, 2010), also 

(Chvalkovská & Skuhrovec, 2010), proposes measures for improving 

public procurement transparency stressing relation between good practice 

and quality of procurement winners.  

Given that this article deals with an overlap of three distinct topics 

– anonymous ownership, relation to profitability and public procurement 

in the Czech Republic, we will conclude this section with a brief 

overview of basic Czech literature to the topic. (Pavel, 2010) examines 

the overall efficiency of Czech procurement processes focusing on the 

relation between a number of bidders and price savings. (Hanousek, 

Kočenda, 2011) Put issue of corruption in new EU member states into the 

perspective of economic freedom and public finance. They conclude that 

anti-corruption measures should improve fiscal status of examined 

countries. Broader institutional aspects including legal framework of 
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ownership structure transparency is well discussed by (Žák, 2006), who 

points out a major gap between EU 15 and new member countries or post-

soviet countries in terms of corruption and law enforcement capabilities.  

To the authors knowledge, this article is the first to address the 

specific issue of bearer shares, their use and financial effect in public 

procurement. 

 

1.3 Data 

In this article, we use two data samples, divided due to differences 

in data availability. 

1.3.1 Sample 1 

Sample 1 is smaller of the two samples. It contains two groups of 

public procurement winners: all procurement winners with bearer shares 

(BS) and equivalently large sample others (OS). The OS group is thus 

characterized by having more transparent ownership structure than BS, 

while the OS sample was chosen randomly from a pool of all companies 

with other characteristics similar to BS 1 . Specifically, each group 

contains 50 companies, who were in years 2007-2009 awarded between 

100 and 1000 mil. CZK (4 – 40 mil. EUR) in public contracts. While for 

BS the sample covers all such companies (which is why no larger sample 

was picked), for OS we additionally filtered sample to contain companies 

                                                 

1 This approach involved choosing OS companies with industry, turnover 

and volume of procurement received in order to match characteristics of 

BS sample. 
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of same turnover and industry like companies in BS – mainly 

construction, forestry, and facility management. 

The procurement data itself was obtained using own software from 

public procurement registry. The data was further semi-manually cleaned 

to contain correct prices and identification of contracting authorities and 

suppliers. 

For benchmarking of the company profitability we simultaneously 

used ROI (return on investment) and ROE (return on equity) indicators 

to have an additional check for robustness, these were obtained from a 

specialized company CRIF – Czech Credit Bureau.  

In overall sample of 100 companies there were 24 BS and 8 OS 

companies, where financial results were never published and thus the 

profitability indicators were not available.1 We thus have to tackle the 

additional question, whether further results will not be subject to some 

selection bias. The incentives in such case would, however, be to hide 

(not publish) the results displaying extreme profitability. That might 

skew the results towards rejecting the null hypothesis.  

The overall sample size is thus 68 companies – 26 BS and 42 OS. 

  

                                                 

1 The unavailability follows from failure of these companies to comply 

with legal requirements. The major gap in compliance rate between BS 

and OS itself itself points towards lower overall transparency of BS 

group. Potential impacts of this data imperfection shall be discussed 

further. 
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1.3.2 Sample 2 

Besides core analysis on sample 1, we further test for difference in 

BS and OS procurement results on a full sample of 31.864 public 

contracts awarded between 2007 and 2011 to total of 3.820 firms. On this 

sample some detailed information (such as ROE and ROI) are not 

available. Thus only basic analysis is possible. 916 out of 31 864 

contracts have been won by BS company. We will use procurement 

characteristics of these contracts, namely competition (number of 

bidders) and savings (final minus estimated value) in order to identify 

possible advantages of non-transparent ownership structure that could 

lead to more favourable procurement conditions or results. In this case, 

however, the results should only be seen as a support for those obtained 

on Sample 1, using more accurate measures and being balanced in terms 

company size and industry structure.  

 

1.4 Methodology 

Our main approach is a simple two-sample comparison of BS and 

OS. Whereas BS do represent examined group companies opaque 

ownership structure (and thus increased the risk of conflict of interest or 

corruption) and OS which server as a control group of companies whose 

owner is typically known. Each of above-described samples is further 

treated with the tailored methodology.  

Test on Sample 1 attempts to capture BS and OS difference in 

profitability. On the other hand, tests on Sample 2 examines both groups 

procurement results from the perspective of estimated savings and 

competition intensity. Jointly these two test should cross confirm our 
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general hypothesis on the inappropriate advantage in public tenders, 

which follows from the lack of ownership structure transparency. 

1.4.1 Methodology for Sample 1 

For the purpose of testing hypothesis on the relatively small sample 

were chosen two standard profitability indicators ROE and ROI, which 

shall be used for cross-checking each other. While ROE theoretically 

provides more accurate information as it reflects profit based on equity 

(ergo from the perspective of owners’ investment), ROI is more robust, 

as it considers also other capital inputs and thus better serves as indicator 

of profitability given the company size.  

The indicator values have been computed based on a financial report 

published in the business registry. The companies which had those 

incomplete or unavailable could not be included. Their numbers 

themselves, however, demonstrate interesting side-result: as the 

companies with non-transparent ownership tend to be also more opaque 

regarding their financial results.  

ROE was calculated as a share of profit after tax towards equity, 

ROI was measured with respect to overall assets of the company. These 

are now used as indirect indicators of advantageous conditions of 

obtained public contracts. Higher net profit of contractor is thus 

considered a net loss on the side of contracting authority, as a net markup 

over input costs of procurement realization. Alternatively, higher profits 

could be caused by higher efficiency of given company, there is, 

however, no argument for the systemic difference in efficiency of BS, 

which has been chosen merely by legal form of organization.     
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We assume that contracting authorities try to obtain the best value 

for money by choosing the lowest price or most advantageous tender 1, as 

required by law. Our test should verify if BS group achieves higher net 

profits from public tenders. Due to our effort for comparability of both 

samples (regarding size, industry and procurement volume) we can well 

assume, that observed results follow from the opacity of ownership 

structure enabling conflict of interest, corruption or other illegal 

interaction between contracting authority and supplier.  

The profitability indicator for each company was selected in the 

year, when it was awarded the most of the public contracts. If such was 

unavailable, then an indicator for next year was selected. This follows 

from logic that typically companies do obtain profits from contracts 

signed in 2007 within years 2007 and 2008. Despite such approach, the 

missing rates of BS data are significant.  

The missing data were actually the prime reason for obtaining 

sample across multiple years and not in one year (which would otherwise 

be more methodologically sound, for example, due to business cycle 

effects). Especially in BS sample we see relatively short -lived 

companies. Out of the sample, 7 firms did not exist before examined 

period, another five was economically inactive (they reported turnover 

close to zero). The similar numbers at the end of the sample could not be 

observed due to publication delays. However at least four companies have 

been dissolved.  

                                                 

1 Currently over 70% of contracts in Czech republic are awarded based 

on the lowest price, thus the overly monetary interpretation provided is 

plausible. 
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It follows from this methodology as well as from statistics below 

that both samples can be seen as internally heterogeneous in time, size 

and most notably industry. To control for such fact we normalize both 

indicators in the following manner: 

 

𝑅𝑂𝐼𝑖,𝑡
̅̅ ̅̅ ̅̅ ̅ =  

𝑅𝑂𝐼𝑖,𝑡 − 𝑅𝑂𝐼𝑂,𝑡
̅̅ ̅̅ ̅̅ ̅̅

𝑅𝑂𝐼𝑂,𝑡
̅̅ ̅̅ ̅̅ ̅̅

 

where 𝑅𝑂𝐼𝑖,𝑡 is ROI value for company t in time t, and 𝑅𝑂𝐼𝑂,𝑡
̅̅ ̅̅ ̅̅ ̅̅  is 

median ROI value for given combination of industry, year and company 

size. The medians are computed across wide company panel classified by 

two-digit NACE codes and five turnover categories by CRIF company, 

specializing on industry research (their data follows from business 

registry). Note, that such approach does naturally correct for business 

cycle present in our sample (recession in 2009). Median is used as more 

robust alternative towards average, which tends to be more affected by 

extreme values sometimes found in both ROE and ROI1. 

For the same reason, we do not use standardized t-test approach of 

comparing averages, as Sample 1 contains several outliers, thus violating  

the assumption of normality and simultaneously not having sufficient size 

to overcome such property thanks to the law of large numbers. Thus we 

use Mann-Whitney U test, designed for such situations. The histograms 

in Figure 1 as well as various quantiles, give a good idea of the 

distributions excluding the extreme values.  

                                                 

1 Especially for companies with small equity/assets the indicators can be 

relatively volatile. 



 Essay 1  Bearer Shares in Public Procurement 
 

21 

 

 

1.4.2 Methodology for Sample 2 

Whereas testing of the hypothesis on small sample examines a 

profitability of their winners, testing on the larger sample can show 

elementary yet statistically robust differences in basic procurement 

characteristics again pointing towards potentially more advantageous 

conditions of BS firms in public tenders.  

Specifically, we use information on a number of bidders, savings in 

terms of the difference between expected and final price and use of non-

price criteria, which are potentially more easily tailored towards given 

firm. For obtaining the data, we used own software extracting all tenders 

from the central registry.  

Due to preference of robustness on dataset which is not 100% 

reliable 1 , we again use non-parametric Mann-Whitney U-test, 

supplemented by 25% and 75% quantiles, to ensure the credibility of the 

results. 

1.4.3 Hypothesis 

The primary focus of this article is to examine validity of assertion, 

that transparency of ownership structure of a company does not affect its 

ability to obtain profits from public procurement, therefore:  

H0: Profitability of BS companies = Profitability of OS companies 

In case when we will effectively deny such assertion, we are 

interested in one-sided alternative hypothesis of BS surpassing OS due to 

                                                 

1 The Essay 2 deals extensively with data reliability, introducing multiple 

metrics and checks. 
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potential hidden conflict of interest or other unfair advantages following 

from opaque ownership structure: 

H1: Profitability of BS companies > Profitability of OS companies  

The H0 is in line with the legal requirement of fair competition 

among bids, where other properties of the bidder, such as ownership 

structure, are irrelevant. Under competitive conditions, both types of 

companies should be able to extract roughly same profits, as there is no 

reason why companies in one group should systematically surpass others 

in quality of their bids or ability to produce same value with smaller costs.  

In contrast, the H1 does, in fact, less idealistically presume, that 

there are advantages which hidden ownership can obtain and that these 

do manifest in systematically higher profits. Such assertion is tested 

directly on Sample 1, but also indirectly, when differences in competition 

and other parameters are tested on Sample 2. 

H3 : Competition of tenders won by BS = Competition of tenders 

won by OS 

H4: Savings in tenders won by BS = Savings in tenders won by OS 

H5: % price criterion in tenders won by BS = % price criterion in 

tenders won by OS 

 

1.5 Results 

1.5.1 Sample 1 – results 

Table 1 shows elementary figures describing of Sample 1. It 

however already provides us few observations. Interestingly, the overall 

BS population has slightly lower profit ratios, preventing poss ible 
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arguments against H1, that BS firms might simply tend to be more 

productive.  

Also, the companies of both groups had their profits well above 

industry averages as measured by ROI  - which might follow from the 

fact, that these are populations of companies successful in tenders. Yet 

the ROE results do not confirm this for BS companies. This is due to a 

single major negative outlier curbing the statistic on the relatively small 

sample (without it, the respective average profitability would be 27 %)  – 

we, however, chose not to exclude any such observations, as this could 

undermine the credibility of results on the already small size of the 

sample.  

Table 1: descriptory statistics of Sample 11 

Indicator LA/OS Observations Average value 

ROE OS 42 32,90 % 

ROI OS 41 18,77 % 

ROE industry average OS 42 17,75 % 

ROI industry average OS 41 17,09 % 

Public contracts 

2007-2009 (mil. CZK) 

OS 50 948 

ROE BS 26 -6,78 % 

ROI BS 26 26,60 % 

                                                 

1 Industry averages correspond to simple average of industries dominant 

in sample in given period. 
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ROE industry average BS 26 14,90 % 

ROI industry average BS 26 14,53 % 

Public contracts 

2007-2009 (mil. CZK) 

BS 50 341 

Source: Authors based on Ministry of Finance, zIndex.cz, and Czech 

Credit Bureau. 

To further examine the profitability distributions, we provide 

empirical histograms of both used indicators. Outliers have been limited 

to <-1;1> interval. Their presence though justifies the use of non-

parametric statistics, which overcome the problem of volatility of ROE 

and ROI indicators (which does not have normal properties – typically 

firm with one-off atypical behaviors such as bankruptcy tend to form 

outliers.  

Figure 1 - Risk indicator empirical distributions 
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Source: Authors based on Ministry of Finance, zIndex.cz, and Czech 

Credit Bureau. 

We finalize elementary examination of the data by providing 

information on quantiles of overall distributions. These already provide 

us a much clearer comparison of both examined groups than plain 

averages. From Table 2 we see, that BS  companies do have their 

distribution shifted towards higher profits than OS companies.  

Table 2: Profitability quantiles 

Indicator 25 % 

percentile 

50 % 

percentile 

75 % 

percentile 

ROE BS 11.84 % 21.03% 40.42 % 

ROE OS 6.93 % 17.11 % 27.06 % 

ROI BS 11.84 % 17.90% 33.51 % 
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ROI OS 8.25 % 15.54 % 26.03 % 

Source: Authors based on Ministry of Finance, zIndex.cz, and Czech 

Credit Bureau. 

In various segments, the BS profitability appears to be 1.15–1.71 

times higher than OS. This information can be seen as a good estimate of 

the gap between both types of companies. We however still need to test, 

whether such gap is statistically significant. 

As was already noted, we are dealing with the relatively small 

sample, which is furthermore not normally distributed. As follows from 

figure 1, the sample contains several extreme outliers surpassing industry 

averages by the scale of over 5000 %. Therefore we use non-parametric  

Mann-Whitney U test following from (Wilcoxon, 1945) and (Mann, 

Whitney, 1947), which does not require normality, as opposed to the 

standard t-test, and which is considered standard in such settings. Table 

3 shows the test results. 

Table 3: Mann-Whitney U test 

Indicator Standardized test value  

(∼ 𝑵(𝟎, 𝟏)) 

P-value (H0, two sided) 

ROE -2.044 0.0409 

ROI -1.712 0.0869 

In both cases the p-value is lower than 0.1. Thus we can deny H0 on 

10 % level of significance, in the case of ROE also the 5% level. The 

result is also stronger due to the fact, that two different indicators cross -
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confirm each other. Also the two-sided hypothesis is more conservative, 

whereas one-sided test shows significance levels under 5 % for both 

indicators. 

Table 4: Mann-Whitney U test (one-sided) 

Indicator Standardized test value  

( ∼ 𝑵(𝟎, 𝟏)) 

P-value  

(H0, one-sided) 

ROE -2.044 0.0204 

ROI -1.712 0.0434 

We thus deny main hypothesis H0, in favor of alternative H1. Opaque 

ownership structure thus might indeed provide firms advantage leading 

to higher profits from public procurement.  

Interestingly, such results seem to be in conflict with (Berglöf & 

Pajuste 2005), who point out positive correlation of transparency and 

company performance on sample of CEE countries. The key difference 

here possibly lays in choice of sample – whereas (Berglöf & Pajuste 

2005) examine on performance of companies in general, this study is 

more narrowly focusing on public procurement winners, who form only 

a minor fraction of overall company population.  

This provides and interesting subject for discussion. Apparently, the 

rules of the game in public procurement are set differently than in general 

business, thus different types of firms might gain edge. In particular, for 

public procurement suppliers the potential for conflict of interest does 

apparently help companies to secure higher profits – underlying possible 

divide between private and public business, where public one might be 

subject to higher corruption risks.  
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1.5.2 Sample 2 – results 

We further test for observed secondary advantages which might 

partially cross-confirm and partially explain the previous main result. 

Once again we aim to test BS and OS population in terms of observed 

competition, savings and criteria used. Note that whereas profitability 

indicators were not directly linked to concrete public procurement and 

could theoretically be unrelated, these results do practically demonstrate, 

that practical advantage of BS companies manifests in tender specifics.   

Table 5: Descriptive statistics of sample 

 Price only 

criterion 

Average number of 

bids 

Average savings 

BS 57.21 % 3.95 3.36 % 

OS 60.44 %    4.27 5.92 % 

 

From comparison in Table 5 it follows, that BS companies generally 

face less competition in public procurement and tend to obtain contracts 

with higher final prices relative to original estimates. The procedures are 

generally less focused on price. Now we will test whether differences are 

also statistically significant. 

Table 4: Testing secondary advantages on Sample 2 

Indicator Standardized test value ( ∼

𝑵(𝟎, 𝟏)) 

P-value (H0, one-sided) 

Savings 3.782139846 0,000077743 
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Criteria (1 =  price, 0 

= non-price) 

0.594413544 0,723882224 

Bidders count 3.326785507 0,000439270 

 

Whereas we can not deny H5, we can conclude that H3 and H4 are 

denied at any common level of significance. This implies that BS 

companies typically do have fewer competitors and achieve higher prices 

in tenders they win. These factors combined also provide a good 

explanation for denial of H0: the contracts to BS companies are awarded 

in the less competitive environment, which enables them to extract 

additional profits.  

1.6 Conclusion 

This paper pioneers research of relation between ownership 

structure transparency and profitability in public procurement. 

Specifically, it analyzes the case of companies in the Czech Republic 

with bearer shares (one of the least transparent form of ownership).  

We find a significant difference in profitability, documenting that 

companies with opaque ownership structure are able to extract additional 

rents from public procurement. The estimate of such surplus is 15 to 71 

% of additional profit in contrast with normal companies. This result is 

supplemented by statistical evidence, that these companies face 

statistically smaller competition and are awarded tenders with smaller 

savings (thus higher possible profit margins). 

For observed facts, we offer an explanation of conflict of interest 

and corruption, which may be more strongly present in companies with 

hidden owners. Even though alternative explanations, such as inherent 
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higher quality of opaque firms, do not seem plausible, our results can not 

be used to deny these. The result contrasts with findings of (Berglöf & 

Pajuste 2005), and underlines the divide between business with public 

and private entities – whereas transparency seems to reduce profits made 

from public procurement, it enhances performance of other private 

companies. 

Our results, however, document significant corruption risk and do 

provide modest insight into the scale of those related to conflict of 

interest. The novelty of our approach lays in using indirect data from 

financial records instead of micro-level procurement data, which is 

usually hardly comparable at systemic scale. Such approach can well be 

used in future research of similar topics, such as the presence of offshore 

companies or cartels.  

We conclude with straightforward policy recommendation to ban 

bearer shares as a legal instrument, or at least participation of firms with 

such structure in public procurement1. Even though there are and will be 

various other methods of hiding owners, bearer shares provide perhaps 

the cheapest and simplest one. As such they reduce transaction costs of 

possible corruption and bring risks of severe losses of public money, as 

documented in the paper. 

 

                                                 

1  Bearer shares in Czech Republic were banned two years after 

publication of the original paper, which was used as a part of argument 

in policy debate. 
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2 zIndex – Benchmarking Municipalities in Public Procurement

 

Published as:  

Skuhrovec, Soudek (2016): zIndex – Benchmarking Municipalities 

in Public Procurement, IES Working Papers 01/2016  

Abstract:  

This paper presents a methodology and first results of the zIndex – 

a public procurement benchmarking tool for contracting authorities that 

measures a deviation from best practice recommendations. zIndex is a 

composite index mapping many issues in the areas of openness, 

competition, and transparency. Indirectly it measures efficiency and 

corruption potential in public procurement.  

The pilot application of our methodology on a sample of 194 Czech 

municipalities and their procurement in the period 2011-2013 worth 3 

billion EUR showed several remarkable results such as very low share 

(30%) of public procurement on actual purchases volume or a large 

portion (50%) of contracts that were canceled or modified.  

Finally, we find a correlation of zIndex with procurement law 

violations and detected price savings. This implies, that proposed 

measure of best practice relates both to efficiency and legality, making it 

usable metric for various further research as well as practical monitoring 

of procuring agencies. 
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2.1 Introduction 

zIndex is a public procurement benchmarking tool for contracting 

authorities. It uses real data to measure each contracting authority's rate of 

transparency, efficiency and corruption potential in public procurement. In a 

nutshell, the zIndex measures the contracting authority's compliance with 

best practice recommendations defined by international organizations (OECD 

(2007, 2009) or EC (2008a, 2008b)), the Czech Ministry of Regional 

Development (MRD (2014)), and non-governmental organizations (TICZ 

(2007, 2008) or Oživení (2011)). 

Defined best practice involves more than just proceeding in accordance 

with the law. Legal provisions inherently cover all sorts of marginal situations 

and exceptions. Hence they establish rather broad rules of conduct. Best 

practice describes not only the behavior legally required of contracting 

authorities but the most desirable behavior within those rules. 

The purpose of zIndex is to highlight both controversial and exemplary 

contracting authorities. By evaluating different areas of contracting practice 

separately, it is able to identify areas for specific improvement. The authors’ 

ambition is to further develop the zIndex methodology, publish evaluations 

of different authority subsets (municipalities, government departments, 

state-owned enterprises, etc.) on a regular basis, and in so doing, gradually 

increase the pressure on the authorities to improve their public procurement 

practice. 
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The tool was introduced in Chvalkovská & Skuhrovec (2010). The aim 

of this paper is to present an updated methodology of individual indicators 

that are closely related to the best practice guidelines, together with a more 

straightforward aggregation of individual indicators. Moreover, we would like 

to present the pilot application of the methodology on a sample of 194 Czech 

municipalities and their procurement in the period 2011-2013. The paper 

shows how zIndex methodology highlights the weak spots of municipalities’ 

procurement processes. 

Despite being a relatively robust statistical indicator, zIndex cannot 

reflect all aspects of the ideal procurement process, especially when it comes 

to qualitative aspects. The zIndex score benchmarks the contracting 

authorities only according to objective, well measurable criteria. Given that 

those account for most aspects of the procurement process, this is a fair way 

of assessing public procurement. 

A low zIndex rating implies a deviation from best practice. Contracting 

authorities with low zIndex values (in comparison to similar institutions) are 

not necessarily more corrupt or less efficient; the low score simply indicates 

there is more room for corrupt or inefficient practices in their procedures - 

but whether that opportunity has been exploited or not cannot be proven 

from these statistics. Deviation from best practice is not always a bad thing, 

in some specific circumstances, it might be beneficial for the procurer not to 

follow the best practice (for example it is reasonable to cancel procurement 

procedure if procurer realizes that the contract documentation is incorrect). 

However, such deviations from best practice could be hardly beneficial for 

the procurer (and for the public) when they become a daily practice. 

 

2.2 Literature review 

The paper promotes a relatively novel approach to the topic. Its 

foundations are thus only partially formed by academic resources; the other 

part follows from policy documents reflecting recent development in Czech 
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Republic and EU. We first describe the policy part and then move on to the 

academic one. 

The basic idea behind our approach measures of the best practice in 

public procurement, as defined in various  policy guidelines The key authority 

in this respect is the OECD who’s project on Integrity in public procurement 

resulted in variety of studies describing the whole purchasing process from 

need identification, make or buy decision, vendor selection to post-contract 

monitoring and supplier management (OECD (2007), OECD (2008), OECD 

(2009)). The publications also cover general rules of integrity in the 

procurement process as well as particular practical hints how to avoid the 

most common mistake in the process. Similar guidelines are produced by the 

European Commission but those are usually focused on some particular 

topic: facilitating access by SME’s in public procurement (EC (2008a)), 

identifying opportunities in technology procurement (EC (2008b)) or they are 

very closely linked with the mechanism of European structural funds (EC, 

COCOF (2007)). Very impressive and inspirational are the producing practical 

guidelines, manuals and toolkits produced by several governmental bodies 

in the United Kingdom such as “Local Government Transparency Code 2014” 

(Department for Communities and Local Government (2014)), “Good 

practice contract management framework” (National Audit Office (2008) or 

last but not least the collection of procurement policy notes (Cabinet Office 

(2015)). 

In the Czech Republic, the Ministry of Regional Development as a main 

procurement authority issues the Public procurement formal guidelines - the 

supplement to the Procurement Act and its amendments (MRD (2014)). 

However, such guidelines are very formal, and they just interpret the law. 

Important guidelines in the Czech environment are produced by non-

governmental sector: Czech affiliates of the Transparency International 

Propose an Integrity pacts in public procurement (TICZ (2007)) and 

anticorruption policies (TICZ (2008)). Oživení, o.s. discuss the loopholes in 

the transparency of the procurement process (Oživení (2011)). 
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As stated before, our paper is a methodology extension and real-time 

data application of the index calculation proposed in Chvalkovská & 

Skuhrovec (2010). Beside this key source of inspiration, there is a rapidly 

increasing number of papers that uses real-time data in order to benchmark 

institutions that operate with public money. Easterly and Pfutze (2008) 

benchmark development aid providing institutions. Meinzer et al. (2013) use 

a broad variety of hard value data to compose a financial secrecy index which 

ranks jurisdictions according to their secrecy in the area of taxes and related 

finance.   

There is however also a handful of similar approaches near our field. 

Coviello & Gagliarducci (2010) use numbers of bidders and savings to 

benchmark quality of governance by public officials. Likewise, Goldman et al. 

(2013) measure the effect of bidder’s political connections on procurement 

results. Since we tend to combine multiple metrics like that to produce the 

more comprehensive index, perhaps the closest to our research is the work 

of Fazekas et. al. (2013a, 2013b) who investigates publicly available 

procurement data to find red flag indicators for corruption in Hungarian 

procurement. They present a Corruption Risk Index, a composite index 

consisting of several red flag indicators such as single-bidder contracts, call 

for tender modifications, exclusion of all but one bit or contract additions. In 

contrast to our study, Fazekas et. al. concentrate on the issue of corruption 

in public procurement, whereas we stress a bit broader issue of best practice. 

 

2.3 Rating methodology1 

zIndex scores consist of eleven partial indicators, each of which 

describes a particular public procurement issue. Together, these indicators 

                                                 
1  The methodology and calculation in full are described at wiki 

http://wiki.zindex.cz/doku.php?id=en:start 
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cover most aspects of the procurement process. The resulting evaluation 

provides information on three main issues: 

Openness - are the contracts accessible to bidders? 

Competition - do several bidders compete for each contract? 

Transparency - are the details of the relevant cash flows publicly 

available? 

Openness - are contracts accessible to bidders? 

Openness is a substantial prerequisite for fair public procurement 

procedure. If potential bidders are not informed about a call for tender and 

thus have no chance of bidding for it, the existing bidders are not under any 

pressure to offer a better quality/price ratio (a lower price or higher quality 

product). Procedures in which contracts are awarded without open 

competition are far more liable to corruption, patronage, cartel agreements 

and other unfair practices. zIndex evaluates openness on the basis of three 

criteria: 

z1 - Public procurement share of total purchases: checks for 

evasion of procurement law 

z2 - Competitive contracting: checks the use of competitive 

procedure types 

z3 - Consistent conduct: checks for frequent tender cancellations, 

modifications 

 

Competition - Do firms compete for the contract? 

Direct competition between potential suppliers is an essential part of 

public procurement because it encourages lower prices and higher quality 

goods and services. A direct competition environment is also much less 
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susceptible to corrupt practices or cartel arrangements. We evaluate the level 

of competition on the basis of the following sub-indicators:  

z4 - Winner concentration: measures whether a significant portion 

of contracts is awarded to only one or a very limited number of bidders. 

z5 - Bidder participation: checks whether an appropriate level of 

competition is achieved 

z6 - Pro-competitive tools: promotes the use of e-auction, contract 

lots, and extended deadlines 

z7 - Legal misconduct: penalizes misconduct found by court 

authorities, typically this  includes discrimination or poor bids evaluation 

 

Inspection - are the details of the relevant cash flows 

publicly available? 

Last but not least, it is vital that public procurement contracts can be 

fully scrutinized, ideally both by government authorities and by the general 

public. We look at the opportunities for inspection and audit, based on the 

following four criteria: 

z8 - Journal data quality: checks the quality and consistency of data 

published in the national journal 

z9 - Buyer profile data quality: – checks the quality and consistency 

of data published on the contracting authority’s website 

z10 - Supplier rating: checks for any "red flags" on the winning 

supplier, such as insolvency or donation to political parties. 

z11 - Information provision: rates the quality of responses to an FOI 

request concerning procurement information. 
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2.3.1 zIndex calculation 

The eleven indicators are combined to produce a single zIndex value, 

using a weighted average of 11 indicators: 

Equation 1 zIndex aggregation of indicators 

𝑍 = (∑ 𝑧𝑖

10

1

+ 0.5𝑧11) 10.5⁄  

Where Z is the final zIndex value and z1 to z11 are the values of the 

individual indicators numbered according to the list above (the detailed 

computation of the indicators follows). Each of the indicators is scaled 

between 0 and 100, and they thus have equal weight (for single exception 

explanation see below). This simplistic approach was chosen as a 

compromise following extensive discussions with several experts in the field.  

There is possibly no optimal way of combining the indicators, given the 

fact that what we are trying to measure - best practice - is relatively fluid 

term, furthermore constantly changing over time, as state-of-art evolves. 

Any calibration of weights would raise additional suspicion about tampering 

with our results and introduce another dimension into the already complex 

debate on best practice. We thus chose the most straightforward approach, 

stating that details relevant to the authorities are present in individual 

indicators, rather than their combination. 

Whereas there was general aim to have all indicators defined as 

continuous functions on 0-1 interval, in practice some of these provide 

discrete results – getting as close as possible to intended shape. Further we 

only conducted calibration of all indicators (mostly using exponential forms), 

in order to give them similar variance and thus implicit weight in overall 

zIndex, leaving out indicator 11, where this could not have been done (due 

to its categorical nature) and the weight had to be set explicitly. We also 

deliberately introduce slightly smaller variance (and consequently weight) to 
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indicator 10, which is the only indicator that authorities have limited means 

of affecting. 

The methodology described here is suitable for benchmarking 

contracting authorities with similar structures and volumes of purchases. It 

is not suitable for comparing markedly different types of authorities, e.g. a 

municipality and a state-owned enterprise. For institutions with unique 

spending patterns (such as the Road and Motorway Directorate, responsible 

for building highways), zIndex evaluation only has an indicative value. 

z1 - Public procurement share on total purchases  

The indicator is calculated as the value of published procurement 

contracts in the reference period,  measured against the total volume of 

controllable operating costs (as defined in the Czech Ministry of Finance's 

methodology(2014)) in the same reference period.  

Equation 2 Public procurement share on total purchases 

𝑧1 = √
𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠

𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑑𝑖𝑠𝑝𝑜𝑠𝑖𝑏𝑙𝑒 𝑐𝑜𝑠𝑡𝑠
 

Controllable operating costs are defined as the sum of selected cost 

items that are dependent on the contracting authority's management 

decisions (these include consumptions of energy and materials, repairs, and 

maintenance, other services, etc.), which are obtained from the profit and 

loss account of the respective institution, together with expenditures on 

acquisition of capital assets from the cash flow statement. Both documents 

are available on the State Treasury. The goal is to control for purchases 

outside public procurement – to see if various exceptions are not abused. 

Mainly the lower threshold below which procurement rules do not apply, and 

which motivates authorities to split their contracts. 

z2 - Competitive contracting  
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The competitive contracting indicator measures contracts awarded 

through Negotiated procedure without publication (NpwP), the least 

transparent procedure preventing external competition, which is generally 

recommended only for extreme cases.  Indicator measures a proportion of 

the total volume of contracts awarded by the contracting authority in 

question. A rating of zero (the lowest rating) would be assigned to an 

authority that awarded all its contracts through NPwP. 

Equation 3 Competitive contracting 

𝑧2 = (1 −
𝑣𝑎𝑙𝑢𝑒𝑜𝑓𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠𝑎𝑤𝑎𝑟𝑑𝑒𝑑𝑡ℎ𝑟𝑜𝑢𝑔ℎ𝑁𝑃𝑤𝑃

𝑡𝑜𝑡𝑎𝑙𝑣𝑎𝑙𝑢𝑒𝑜𝑓𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
)

4

 

Negotiated procedures that followed a design contest, i.e. a transparent 

and open competition, are not considered to be NPwP for the purposes of this 

calculation, as there is no need to penalize this type of procedure. The design 

contest method is endorsed by the Czech Chamber of Architects (see 

Competition regulations (in Czech)) and is used for approximately 10-20 

public procurement contracts per year. For the same reason (because they 

follow a preceding open contest with the same subject-matter) NPwP 

processed contracts that are part of framework agreements are also excluded 

from this calculation. For the purposes of this indicator, we also do not 

penalize purchases on a commodity exchange. Market pressures on the 

commodity exchange ensure appropriate levels competition and 

minimization of corruption and hence this means of procurement is viewed 

as transparent despite being administratively classed as NPwP. 

z3  - Consistent conduct 

The consistent conduct indicator is calculated on the basis of all 

contract notices issued by the respective contracting authority. Its purpose 

is to monitor behavior, which puts excess load on companies, applying for 

contracts that keep changing or have no winner in the end.   Each published 

contract is evaluated as follows: 
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 a score of 1 is given to a properly awarded contract without any 

correction notices 

 a score of 0.75 is given to contracts with one correction notice 

attached 

 a score of 0.5 is given to contracts with two correction notices 

attached 

 a score of 0.25 is given to contracts with three correction notices 

attached 

 a score of 0 is given to contracts with four or more correction 

notices, to canceled tender procedures, or if no contract was 

awarded (i.e. where neither a contract award notice nor a 

cancellation notice is present in the Journal). 

The indicator value is computed as the contracting authority's average 

score for all its published contracts.  

Equation 4 consistent conduct 

𝑧3 =
∑ 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
 

z4 - Winners concentration 

Winner concentration is measured as the value of all contract(s) 

awarded to each individual bidder, divided by the total value of all contracts 

awarded by the respective contracting authority; this calculation is made for 

each successful bidder, and the results are summed. The purpose is to 

monitor clientelistic ties, leading to the advantage of some firms within the 

competition. 

Equation 5 winners concentration 

𝑧4 = (1 − ∑ (
𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠 𝑡𝑜 𝑜𝑛𝑒 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑟

𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
)

2

)

2

 

The calculation has a form of the standard Herfindahl index for 

measuring supplier concentration, adapted for the purpose of public 

procurement contracts. The resulting index is then squared in order to 
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emphasize the difference between highly rated and lowly rated contracting 

authorities. 

z5 – Bidders participation 

The indicator benchmarks actual level of competition. It is calculated in 

a two-step process. First, the level of competition is evaluated for each 

contract, and these levels are then averaged across all contracts for a given 

contracting authority, to give a partial indicator "k". 

Our calculation of k also reflects the fact that different markets are 

subject to different levels of competition. We compare the results for all 

contracts against the median number of tenders in contracts with the same 

or closely related CPV code. To maximize precision but avoid misleading 

statistics, this median value is calculated for the most detailed relevant level 

of CPV that has at least 20 contracts awarded. The sub-indicator k thus 

compares the number of tenders submitted for a particular call with the usual 

number of tenders for that contract subject. Finally, the result is capped to 

stay within 0-1 interval. 

Equation 6 bidders participation formula for one contract 

𝑘 = 0.5 +
𝑡𝑒𝑛𝑑𝑒𝑟𝑠 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 − 𝑚𝑒𝑑𝑖𝑎𝑛𝐶𝑃𝑉𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦(𝑡𝑒𝑛𝑑𝑒𝑟𝑠 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑)

𝑚𝑒𝑑𝑖𝑎𝑛𝐶𝑃𝑉𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦(𝑡𝑒𝑛𝑑𝑒𝑟𝑠 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑)
 

The second step in our calculation is to compute the aggregate indicator 

as the weighted sum of k indicators across all contracts awarded by the 

respective contracting authority. The awarded price of every contract is used 

as its weight, in order to emphasize the indicator results for bigger contracts. 

The resulting weighted sum is then divided by the total value of the relevant 

authority's contracts. Contracts with an undefined number of tenders are 

excluded from the evaluation, as authorities are already penalized for these 

through the journal information quality indicator. 

Equation 7 bidders participation calculation for a procurer 
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𝑧5 =
∑ 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑣𝑎𝑙𝑢𝑒 × 𝑘

𝑡𝑜𝑡𝑎𝑙𝑣𝑎𝑙𝑢𝑒𝑜𝑓𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
 

 

 

 

z6 – Pro-competitive tools 

The indicator shows how various special approaches, considered as a 

good practice, are used. It consists of three components: 

 e-auctions as a share of the total number of contracts in the 

reference period 

 the share of contracts split into lots, out of the total number of 

contracts 

 contracts with a bid submission period at least a week longer 

than the legal minimum (22 days for below-the-threshold and 

52 days for above-the-threshold contracts), expressed as a 

share of contracts in the reference period. Only open procedures 

and simplified below-the-threshold procedures are evaluated for 

this component. 

It would make no sense to require the use of these instruments in every 

contract as a proof of best practice, as the tools are not appropriate in many 

cases. Thus the maximum rating for this indicator is therefore assigned to 

any contracting authority that uses them in more than 25% of cases. Hence, 

in calculating the indicator value, each share is multiplied by four but 

restricted to maximum value 1. This means that a contracting authority 

splitting all of its contracts into lots but never using either e-auctions or 

extended deadlines is assigned the indicator value of 1/3. 

All contracts whose expected value was below 1 million CZK are omitted 

from the evaluation of this indicator because they may include voluntarily 

published small-scale contracts, for which there is a very little advantage 

from using the before mentioned tools. 
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Equation 8 pro-competitive tools calculation 

𝑧6 = √(
4 × (𝑒𝑎𝑢𝑐𝑡𝑖𝑜𝑛𝑠 + 𝑙𝑜𝑡𝑠 + 𝑥𝑡𝑒𝑛𝑑𝑒𝑑𝑑𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠)

3 × 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
) 

The purpose of the square root in the formula is to diminish the 

differences between the authorities' scores and reduce variance, in order to 

facilitate comparability with other zIndex indicators. 

z7 - Legal misconduct 

We manually sort through all OPC (Office for Protection of Competition, 

responsible for Czech procurement market oversight) rulings related to the 

contracting authorities whose practice we are evaluating, during the relevant 

reference period. We focus on proven cases of misconduct that can be 

considered to be serious (according to the methodology below). 

Only final OPC rulings are considered - so if an original ruling of 

misconduct was overturned at appeal, only the latter decision is taken into 

account. In cases where OPC proceedings are pending, the last published 

ruling is taken into account. Likewise in cases where there has been a judicial 

review of the OPC ruling, only the latest court ruling is considered (and not 

any previous rulings by either the court or the OPC). 

Defining pertinence to the reference period is sometimes difficult. In 

most cases, we use the contract notice publication date. Some cases are 

treated differently, however, owing to their specific features (e.g. where one 

OPC proceeding regards several different contracts, or where the misconduct 

arose only during the course of the award procedure itself, etc.). The OPC 

reviews various degrees of misconduct - but for the purposes of calculating 

the legal misconduct sub-indicator we consider only cases which are judged 

to be serious according to the following criteria: 

A case is considered serious if the OPC's ruling actually intervened in 

the ongoing tendering procedure (by canceling the whole procedure, or 
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certain steps: e.g. the decision to debar a bidder, the evaluation of a tender, 

or the final awarding of the contract). 

If the OPC reviewed a case where the tendering procedure resulted in 

the successful awarding of a contract, misconduct is regarded as serious only 

if it was directly related to the course of the tendering procedure or the 

tender specifications. This typically involves discriminatory bidder 

requirements, overly vague qualification criteria or tender specification, or 

mutually incomparable tenders. 

Misconduct related to the way the contracting authority processed 

objections against its procedure is not considered to be serious since it has 

little or no direct influence on the course and result of the tendering 

procedure; such misconduct is, however, still an administrative offense and 

can be penalized with a fine. 

In some cases, the OPC found misconduct had taken place, and the 

contracting authority subsequently filed an appeal against that decision, but 

before the appeal process was concluded, the contracting authority either 

cancelled the tendering procedure or remedied the previous deficiencies so 

as to comply with the law) and so the administrative procedure was 

terminated as being devoid of purpose. We consider these cases to constitute 

misconduct because the contractual authority's actions suggest an 

acknowledgement of their previous misconduct. 

The legal misconduct indicator is assigned value 1 for a contract related 

to which the OPC found evidence of (serious) misconduct, and value 0 for 

contracts related to which no misconduct was found. The aggregate value of 

all the contracts awarded by a given contracting authority is then computed 

as follows: 

Equation 9 Legal misconduct calculation 

𝑧7 = 1 − √
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑟𝑖𝑜𝑢𝑠 𝑚𝑖𝑠𝑐𝑜𝑛𝑑𝑢𝑐𝑡 𝑐𝑎𝑠𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠

4
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The number of serious misconduct cases is the number of objections 

made to the OPC about the contracting authority's conduct, as a result of 

which the OPC's investigations found serious misconduct in the execution of 

tendering procedures that fall within our reference period. The number of 

contracts is the total number of contract award notices issued by the relevant 

contracting authority. Application of the overall fourth root enhances the 

effect of each proven instance of misconduct on the indicator value. 

 

z8 - Journal data quality 

This indicator is calculated in a two-step process. 

Each contract is assigned a full value of 100% if no shortcomings are 

detected. For each shortcoming identified, a penalty is given as follows (the 

minimum possible value a contract can be assigned overall is 0): 

 -100% for non-disclosure of the contract notice 

 -25% for inconsistent information (discrepancies between the 

contract notice and the contract award notice) 

 -25% for non-disclosure of estimated or award price (or a 

misleading price declaration) 

 -25% for stating an incorrect identification number for the 

contracting authority 

 -25% for stating an incorrect identification number for the 

winning bidder 

 -25% for stating an incorrect official name for the contracting 

authority 

 -25% for non-disclosure of the procedure type (or for 

discrepancy between the type of procedure and its justification) 

 -25% for non-disclosure of the total number of tenders received. 

All contracts whose estimated value does not exceed 1 million CZK are 

excluded from this evaluation, since these may include small-scale contracts 

published on a voluntary basis, and it would not be fair to penalize these 

shortcomings when the publication was voluntary. There is no doubt, 

however, that once a contracting authority does decide to publish even a 
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small-scale contract in the Journal, it should do so transparently - using 

correct ID numbers and names, and properly linking the contract award 

notice to the contract notice. 

All contract ratings are subsequently aggregated using a weighted 

average, with the weight being the value of each contract. 

Equation 10 Journal data quality calculation 

𝑧8 =
∑ 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑣𝑎𝑙𝑢𝑒 × 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒

𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
 

z9 - Profile data quality 

We gather data from Profiles – websites of each contracting authority. 

The law dictates, these have to be machine readable, and contain specific 

very detailed information on contracts, such as identification of bidders or 

the amount already paid. We measure a number of various errors starting 

from the proper machine readability itself, and consequently examining data 

validity and completeness, by cross-referencing it internally and with our 

other dataset from Central Journal.  

Due to machine-readability not being obligatory before January 1st, 

2013, only information related to contracts published since then is evaluated. 

The information available must be consistent with the information advertised 

in the Journal, in terms of the number of tenders received the identification 

of both the contracting authority and the winning bidder, and the status of 

the tendering procedure (contract awarded/canceled etc.). The final price 

must be in the same order of magnitude. Data quality is also examined, using 

a set of simple requirements such as „ every awarded contract must have a 

declared winner". 

If a contracting authority has (or at any time had) several buyer profiles 

in the reference period, this situation is evaluated in the most conservative 

manner. We do not require all unconcluded contracts to have been 

transferred to the newest profile (as required by the Ministry of Regional 
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Development's methodology - see below) but consider it sufficient when at 

least one of the valid profile is machine-readable. For the functionality and 

quality checks, only profiles that were valid at the date of the surveillance 

were considered. On the other hand, in terms of completeness, any available 

data from all past and present profiles was taken into account. The indicator 

value has a fixed minimum value of 0 (a negative value cannot be assigned, 

even where a large number of errors is identified). 

Equation 11 Journal data quality calculation 

𝑧9 = 𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑟𝑒𝑎𝑑𝑖𝑏𝑖𝑙𝑖𝑡𝑦 ×
# 𝑝𝑟𝑜𝑓𝑖𝑙𝑒 ∧ 𝐽𝑜𝑢𝑟𝑛𝑎𝑙 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠

# 𝐽𝑜𝑢𝑟𝑛𝑎𝑙𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
×

× (1 −
# 𝑒𝑟𝑟𝑜𝑟𝑠 𝑜𝑛 𝑝𝑟𝑜𝑓𝑖𝑙𝑒

4 × # 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠 𝑜𝑛 𝑝𝑟𝑜𝑓𝑖𝑙𝑒
) 

z10 - Supplier rating 

We evaluate the supplier (i.e. the winning bidder) of each contract 

using the following sub-indicators: 

Public procurement as a share of total revenue in the reference 

period (typically three years). For this sub-indicator, we only count suppliers 

that existed and published financial statements for the whole of the three 

years reference period, as this is a long enough period for us to reliably 

assess them (suppliers who do not disclose their financial statements are 

penalized by another sub-indicator). 

Subcontractors' share of the contract value. 

Period since the supplier's establishment. Six months is the critical 

period for our calculation - suppliers established (i.e. entered in the 

Commercial Register) less than six months before winning a contract are 

penalized. 

Regular disclosure of financial statements in the Commercial 

Register is a legal obligation for most legal entities. We consider it 

problematic if at the date of being awarded a contract, the supplier had not 
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yet disclosed their obligatory financial statements for the penultimate year 

(i.e. a supplier a awarded a contract anytime in 2013 should have disclosed 

its annual report for 2011, provided it existed at the time). 

Company demise. This sub-indicator is calculated as the number of 

months between the award of a contract and its supplier's termination. We 

penalize companies that closed down shortly after winning a public contract, 

the crucial limit being 18 months. Companies are only penalized if they closed 

in a non-standard manner; official closure as a result of mergers or divisions 

is not penalized. 

Supplier insolvency. We penalize suppliers who were insolvent at the 

time they were awarded a contract or within a period of one year before or 

after that time.  

Supplier donations to political parties. If a supplier makes 

donations to political parties, this brings a risk of conflict of interest 

(Skuhrovec, J., Titl, V. & Palanský, M. (2015)). We penalize suppliers that 

made donations to political parties in the year before the award of a contract 

as well as in the year following the contract's award (e.g. a contract awarded 

in 2012 is affected by donations made in 2011, 2012 or 2013). 

Calculation 

All our sub-indicators are binary - they assume value 0 for a negative 

effect (e.g. the supplier went into liquidation or failed to disclose an annual 

report in the Commercial Register) or 1 (if the negative effect in question 

was not found). Each supplier is then evaluated in the following manner: 

 value 1 is awarded to suppliers with no negative effects 

 value 0.75 is awarded to suppliers with only a single negative 

effect  

 value 0.5 is awarded if two negative effects were found 

 value 0.25 is awarded where three negative effects were found 

 value 0 is awarded if four or more negative effects were found 

(out of the total seven observed). 
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Using these values, an average rating is calculated for all suppliers to 

a given contracting authority, in the form of a squared value of the weighted 

average, with the weights being the values of the contracts awarded to the 

individual suppliers. The purpose of the square in the formula is to emphasize 

the differences between high rated and the low rated contracting authorities. 

Equation 12 Supplier rating calculation 

𝑧10 = (
∑ 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑣𝑎𝑙𝑢𝑒 ∗ 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑟 𝑟𝑎𝑡𝑖𝑛𝑔

𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
)

2

 

 

z11 - Information provision 

A Freedom of Information request was sent to each contracting 

authority, requesting the following information: 

 The total volumes of small-scale contracts awarded in 2011, 

2012 and 2013 (one total per year). 

 The total volume of purchases made using a dynamic 

purchasing system during the period 2011-2013, if any. 

 The total volume of purchases made using an electronic 

marketplace for public procurement during the period 2011-

2013, if any. 

Ideally, the contracting authority should provide this information within 

the legal limit of 15 working days; complete (i.e. the information should 

cover the entire institution and all years requested); free of charge 

(demonstrating that the information is already available in a clear, structured 

form and its retrieval does not result in additional costs). 

Calculation 

The e-mail responses received were evaluated based on the following 

classification. If the response did not arrive within 15 working days (whether 
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or not legal reasons for time limit extension were cited), the contracting 

authority's score was lowered by 25 %. When more than one response was 

received from a single authority, only the best response was considered. 

Response classification (with illustrative examples): 

Full disclosure - 100; complete information was provided, covering 

all requested years and the entire authority. We consider the response 

sufficient if it includes small-scale contract totals above 100 000 CZK. 

The contracting authority supplied three aggregate figures, for total 

volumes of small-scale contracts in 2011, 2012 and 2013, together with 

information about the use of dynamic purchasing systems and electronic 

marketplaces. 

Partial disclosure - 75; the information provided did not cover all 

requested years or all parts of the contracting authority. 

The contracting authority confirmed the use of an electronic 

marketplace but did not provide the volume of purchases made through it. 

Information for some years is missing. 

The contracting authority explained that the information provided was 

incomplete, e.g. due to not including all parts of the authority. 

Conditional disclosure - 50; the contracting authority is willing to 

provide information, but has not sent any. 

The contracting authority requires payment for information retrieval or 

delivery. 

After requests for clarification were answered, the contracting authority 

still requires further information from us before it will provide any response.  

Non-disclosure - 25; the response received does not include any of 

the information requested. 

The contracting authority refused to provide information. 



 Essay 2  Benchmarking Municipalities in Public Procurement  
 

54 

 

The contracting authority promised to provide the information later, 

but none was received. 

The information is not available and thus the authority can not provide 

it. 

No response - 0; no response or only an automatic e-mail response 

We received no response. 

We received only an automatic e-mail response. 
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2.4 Data sources 

The data used for computation have been obtained mostly using own 

developed software, that extracted those from government servers: 

 the Czech Public Procurement Journal (hereinafter referred to 

as the Journal) 

 public company registers: Business Register, ARES (company 

data including financial statements) 

 donors to political parties from the Politickefinance.cz (following 

from political party annual reports) 

 financial statements of contracting authorities from the State 

Treasury depository  

 the Collection of decisions of the Office for the Protection of 

Competition  

 further procurement data retrieved from buyer profiles  

 information provided by the contracting authorities themselves 

in response to an inquiry under the Freedom of Information Act. 

The IT-intensive methodology used for each source has been different 

and is beyond the scope of this paper all the data went through thorough 

quality control and could be considered reliable (with the exception of 

procurement data itself – see Journal and Profile data quality indicators). 

The Journal, as a primary source, is the central place in which essential 

information about public contracts procured in compliance with the Public 

Procurement Act 137/2006 Coll. (i.e. above and below-the-threshold public 

contracts) is published. Obtained information was cleaned1  and paired with 

                                                 
1 Cleaning proces consists mostly of cross-checking prices to eliminate 

frequent scale errors – we generally detected cases when various 

estimated and final prices of same procurement varied beyond 90% 

threshold, calculated foreing currencies, VAT differences. Similarly we 

were checking for other inconsistencies within published data, included 

corrections of published forms etc.   
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the other data1. Data processing was performed in cooperation with our 

affiliated company Datlab s.r.o. 

Further preparation of some other datasets was also necessary – the 

most requiring was a manual classification of Court decisions, preparation of 

specialized software for performing advanced checks of buyer profiles2 and 

email communication for using FOI requests. 

Finally, the data were combined into the major database, linking 

together buyers, procurements, financial reports, etc. to enable iterative 

development and testing of all indicators’ computation. 

  

                                                 

1  To ensure proper identification of suppliers and buyers we cross-

checked names, identification numbers and addresses. This was done on 

semi-manual basis – once pairing algorithm was not certain, human input 

was used. 

2 The stand-alone results are currently published at profily.info 
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2.5 Pilot application: zIndex Results for 

Municipalities 2011-2013 

This chapter presents the pilot application of our methodology on a 

sample of 194 Czech municipalities and their procurement in the period 

2011-2013. Municipalities are key local authorities, managing all kinds of 

public affairs, including the provision of primary health care, primary schools 

and kindergartens, local police forces, fire brigades, public utilities, territorial 

planning, local road maintenance, and garbage collection. Some of the larger 

municipalities are also responsible for services such as local transportation 

provision, water and waste management, forest management or 

environmental protection (Šťastná 2011). 

All these responsibilities are associated with a budget. The 

municipalities’ total expenditures in the examined period 2011-2013 were 

744 billion CZK (app. €29 billion). That represents about 6 % of the Czech 

GDP in the same period (own computation). 

As all municipalities have very similar responsibilities and objectives, 

they also should have a similar procurement portfolio in terms of the types 

of goods and services purchased. For us, this implies a good degree of 

comparability in their procurement practice. For most indicators, we only 

consider the municipalities’ contracts if they were published in the Journal, 

to which Czech procurement law applies 1  (smaller contracts are almost 

unregulated and impossible to track). Our dataset consists of 11 260 

contracts procured by 2 350 different municipalities, with a total procurement 

volume of 141 billion CZK (€5.6 billion, or 20% of the municipalities’ total 

budgets). 

                                                 
1This covers all procurement above national thresholds, which varied over time. Between 

1/2011 and 3/2012 the threshold was 2mil CZK (€80,000) for goods and services and 6mil 

CZK (€240,000) for construction works. From 4/2012 to 12/2013 it was 1mil CZK (€40,000) 

for goods and services and 3mil CZK (€120,000) for construction works. 
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Even so, the evaluation presented in this study only covers 

municipalities that published at least ten contract award notices and at least 

two contract notices in the Journal in the given period. We have arbitrarily 

set these as the minimum inputs needed to give our aggregate indicators 

reasonable explanatory power. The result is a total dataset of 194 procurers. 

The timeframe from 2011 until 2013 fits the political situation well because 

in 2010 there were elections to the municipalities’ boards. Consequently, it 

may be assumed that the first round of procurement actually managed by 

the municipalities' new management took place in 2011. We divide the 

procurers into three groups, in order to maintain good comparability within 

each:  

 60 large cities with more than 20 000 inhabitants. 

 121 smaller cities with fewer than 20 000 inhabitants. 

 14 Prague districts, which procure on their own1. 

 

Our reduced sample covering these three groups consists of 6 433 

contracts with a total procurement volume of 90 billion CZK (€3.6 billion). 

Table 1: Data summary by category 

Municipality  

category 

Number 

of 

 procurers 

Number 

of 

contracts 

Sum 

(CV) 

Avg* 

(CV) 

Std. 

dev.* 

(CV) 

Min* 

(CV) 

Max* 

(CV) 

Large cities 60 3 966 61 

614 

14 105 0.1 6 219 

Prague 

districts  

14 424 7 

773 

18 53 0.1 522 

Small cities 120 2 043 20 

739 

9 32 0.1 690 

                                                 
1Compared to districts in other large cities, which procure under the 

auspices and with the same ID as the city's central municipal office.   
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not in sample 2153 4 827 50 

707 

11 39 0.1 950 

source: own computation based on the journal; CV = Contracted 

volume in millions of CZK, * indicates statistics per individual contracts 

The largest portion of contracts in the sample (2/3 of the sample's 

contracted volume) is procured by large cities. The number of contracts 

varies significantly and is driven mostly by the size of the city: the smaller 

procurers in our sample award 10-20 contracts over the period, whereas the 

biggest Czech cities such as Prague, Brno, and Ostrava awarded more than 

300 contracts in the same period. A Large number of procurers and contracts 

are “not in the sample” because they published only a few contracts in the 

given period: more than 2 000 procurers published at least one contract 

notice, but did not publish more than 10. These occasional procurers – 

typically very small municipalities together published 40 % of all municipal 

contracts in the reference period.  

The most frequent type of contract issued by the municipalities is for 

construction works (these make up 77 % of the contracted volume). Other 

significant, but smaller types of contracts are those purchasing technical 

services (8% of the total volume), energy, and IT & telecommunications (4% 

each). 
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Figure 1: Contracted volume by subject, in millions of CZK 

Source: own computation based on the Journal 

2.5.1 Overview of Results 

We applied our methodology to the described data set of Czech 

municipalities. Figure 2 shows overall distribution of identified results, which 
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seem to have relatively normal distribution. Our further findings can be 

summarised as follows:  

 

Firstly, public procurement expenditures usually form only one-third of 

all purchases made by an average city. The residual costs are usually 

payments based on historical contracts with extra-large volume, small 

contracts (below the threshold at which a contract award notice is required) 

and various legal exceptions. This outcome indicates that even with perfect 

transparency measures in the area of public procurement, only minor part of 

public purchases of goods and services will be publicly auditable. 

We also find that Municipalities award 10 % of their public 

procurement using the least transparent negotiated procedure 

without publication, where there is only one bidder, and therefore 

competition is missed. That is more than three times above the EU average. 

Based on our results, we can say that Municipalities rarely use electronic 

auctions (this method is used to award just 7 % of contracts). Division into 

lots is more frequent (used to award 20% of contracts). However, still the 

results mean authorities rarely spend extra effort to minimize 

costs/maximize potential value-for-money of the public contracts. 

Data from the Journal indicates that one-half of all contract notices 

issued were either modified or cancelled, potentially hampering 

competition and wasting sources of all stakeholder in the process. Moreover, 

we find, that one-third of all municipalities procured at least one contract in 

which the Czech supervisory authority found significant misconduct against 

fair competition. Additionally, In half of the contract award notices, vital 

information such as the final price, ID or name of the supplier is either 

incorrect or missing.  The share of contracts for which incomplete information 

is provided on the contracting authority's own website is even higher. 

At last, but not least, only 40 % of municipalities answered our FOI 

request about their procurement volumes promptly. 35 % of the answers we 
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received were either incomplete or late (after the 15-day legal deadline); 

most claimed they were unable to fully answer, while 25 % of municipalities 

did not answer at all. This suggests records of municipal purchases are kept 

in a very poor state. 

The following table presents descriptive statistics for our indicators for 

the examined municipalities: 
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Table 2: Descriptive statistics of Indicators, Municipalities 2011-

2013 

z Component Count(*) Avg 

(value) 

Std. dev 

(value) 

Min 

(value) 

Max 

(value) 

z1 Public 

procurement share 

of total purchases 

60 0.58 0.16 0.30 1.00 

z2 Competitive 

contracting 

195 0.79 0.24 0.01 1.00 

z3 Consistent conduct 195 0.65 0.23 0.00 1.00 

z4 Winner 

concentration 

195 0.59 0.20 0.08 0.94 

z5 Bidder 

participation 

195 0.60 0.20 0.07 0.98 

z6 Pro-competitive 

tools 

195 0.47 0.23 0.00 0.88 

z7 Legal misconduct 60 0.85 0.20 0.46 1.00 

z8 Journal data 

quality 

195 0.51 0.24 0.00 0.96 

z9 Buyer profile data 

quality 

195 0.29 0.24 0.00 0.95 

z10 Supplier rating 195 0.86 0.11 0.48 1.00 

z11 Information 

provision 

74 0.62 0.41 0.00 1.00 

 

For data availability as well as capacity reasons, indicators z1 and z7 

are only calculated for the Large cities category, and Indicator z11 is 

calculated for Large cities and Prague Districts.  

The calculation formulas were deliberately altered so that the standard 

deviation for most of the indicators varies closely to 0.2, which is large 

enough for comparison and ranking in individual indicators. More 

importantly, this ensures that the aggregate zIndex indicator is not 

prone/skewed to the movement of one particular indicator. We only allowed 

for two exceptions from this approach. First, the only indicator with very high 
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variance is z11 - Information provision, which is why we decided to reduce 

the weight of this indicator by half compared to the other indicators. Second, 

the indicator z10  (supplier rating) has significantly lower variance and 

consequently has a lower impact on the overall zIndex rating. The reason for 

that lies in different nature of the indicator because the procurers have 

limited power to affect this it., The supplier is chosen strictly by the procedure 

in compliance with the law. The supplier rating indicator merely indicates a 

potential risk of conflict of interest and need not be linked with any deliberate 

action of the contracting authority. Thus we decided to make it less relevant 

than others. 

2.5.2 Results of Selected Indicators 

We now briefly discuss the results of specific indicators, to illustrate 

their practical use and relevance.  

z1 - Public procurement share on total purchases 

This indicator measures the ratio between all purchases the contracting 

authority makes and the purchases it makes through public procurement. It 

is used to identify deliberate splitting of contracts (in order to push contracts 

below the value at which certain procedures have to be followed and the 

details of the contract published in the Journal) and excessive misuse of other 

legal exceptions. 

The indicator compares the value of contracts published in the Journal 

with the total volume of controllable operating costs, which is calculated as 

the sum of selective investment and non-investment expenses according to 

the State Treasury. Because of the lack of detailed budget data for smaller 

cities and Prague districts, this indicator was computed only for 60 large 

cities. 

The best cities such as Mladá Boleslav or Strakonice publish 70 % of all 

their procurable costs in the Journal. Those cities have minimum legal 

exceptions from procurement law and few payments based on historical 
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contracts. This is very favourable for overall budget transparency, as the 

majority of the budget can be traced in the Journal and how open and 

competitive the supplier choosing process were may thus be verified. 

On the other hand, more than a quarter of the cities we evaluated 

publish less than 20 % of their procurable costs in the Journal, which 

indicates either strong financial dependency on historical contracts or very 

creative procurement management with a propensity towards avoiding 

procurement law. The worst cases were Blansko and Jablonec nad Nisou, 

where the contract notices published in the Journal represent less than 10 % 

of those cities' total procurable costs. 

It should be mentioned that this indicator only covers two years (2012 

– 2013) due to changes in accounting procedures at municipalities. This 

decreases the explanatory power of the indicator, however even on a two-

year horizon, we can see the towns' tendencies towards or away from the 

good practice of correct procurement for a maximum of the municipality 

expenditure. At the same time, there might be delays in payments associated 

with contracts, and so the 2-year period may be too short to observe true 

practice. However if a contracting authority annually procures a similar 

volume of contracts, then the volume of historical contracts carried over to 

the controllable operating costs from the previous year should be equalized 

by the volume of present contracts carried over to the following year. In this 

way, a contracting authority may be discriminated only if it awarded an 

unusually large value of contracts (for over 50% of its controllable operating 

costs) prior to the reference period and the performance of those contracts 

is thus not counterbalanced in the manner described. 

z2 - Competitive contracting 

This indicator measures the volume of contracts processed through 

certain competitive tendering procedures. Contracts tendered through a 

negotiated procedure without publication (NPwP), which is the least 

transparent and the most competition restrictive procedure, are penalized. 
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This type of procedure is often used for contract additions and 

enhancements, where there is only one possible supplier, or in the case of 

“extreme distress” (e.g.: accidents, natural disasters). 

The methodology for the implementation of the Czech Public 

Procurement Act states that NPwP is an extreme type of procurement 

procedure and should be used only if objective circumstances do not allow 

otherwise (Ministry of Regional Development (2013)). Despite this, 

municipalities have continued to award 10 % of public procurement using a 

negotiated procedure without publication. Internationally, the Czech Republic 

ranks first in Europe in using NPwP to award above-the-threshold contracts, 

scoring five times above the European average.  

Figure 2: International comparison of NPwP share of above 

threshold contracts, 2013 

 Source: own computation based on the Tender Electronic Daily, 

European procurement journal 

It should, however, be mentioned that a certain proportion of this 

excessive usage of NPwP is the result of the publication methodology in use: 

according to Czech procurement law, all additions to contracts, up to 20% of 
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the contract value, must be reported as NPwP – even tiny ones. This 

approach is not common across EU countries.  

Only one-third of the cities procured less than 3% of their procurement 

using NPwP – the EU average. Half of the large cities procure between 3 and 

12 percent of their contracts using NPwP. There are eight cities in our sample 

(see graph below) that procure more than 20 % of their procurement via 

NPwP. 

Figure 3: Share of total procurement and the absolute value of 

contracts awarded by NPwP, worst cities in the competitive contracting 

indicator. 

 Source: own computation based on the Journal 

 

The reasons for using NPwP are usually connected to previous contracts 

which were established with an improper subject definition or inadequate 

analysis, ultimately leading to a need for additional work or to vendor lock-
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could bid for the contract, or it seems that unexpected additions must be 

made to the existing contract. As an example – the town of Trutnov scores 

worst in this indicator, because in the period studied, it allocated more than 

50 % of its total procurement expenditure to "extra work" and additions to 

existing contracts for sewerage constructions in Volanov, seriously 

challenging the fairness of its previous open competition, which used the 

lowest price criterion.Thus consequent overpricing rendered the face value 

of the original winning bid irrelevant. We use this example to illustrate that 

the purpose of this indicator is to punish behaviour that leads to excessive 

use of NPwP, rather than to punish the use of NPwP itself. 
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z3 - Consistent conduct 

The consistent conduct indicator penalizes contracting authorities for 

wasting money on tender preparation, which usually happens when the 

authority prepares contracts improperly or is inconsistent in its decision-

making. In particular, money is wasted when: 

 contracts are announced but not awarded (neither a contract 

award notice nor a contract cancellation notice is to be found in 

the Journal); 

 contracts are cancelled; or 

 several amendments are made to contracts that have already 

been announced. 

Best practice guidelines emphasize the need for maximum investment 

plan transparency and predictability, in order to give all potential bidders 

enough time to prepare for the planned tendering procedures. When a 

procedure is cancelled, however, all the bidders' preparations are wasted, 

and the likelihood that the same bidder will participate in future tenders 

might be reduced. 

We observe that 40 % of all municipalities' contract notices were either 

not followed up with the award of a contract, or were cancelled. Part of this 

may arguably be attributed to improper contract award publication, whose 

effect we are unable to determine. Given just the cancellations, which we are 

certain of, this indicates that in at least 30 % cases the bids were prepared 

and perhaps also placed in vain. Ultimately, these costs might translate into 

higher prices in other Contracts – either directly through firm’s markup or 

indirectly through smaller competition.  

Furthermore, 20 % of the municipalities' contract notices were 

amended with one or more correction notices (corrigendum in TED 

terminology). Such a significant volume of amendments to tender 

specifications is also in conflict with best practice recommendations. These 

amendments imply certain errors or shortcomings in the original 

specification, pointing out the possible lack of market research or technical 
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preparation, and prolonging the whole tendering procedure. Consequently, 

they also create additional costs for the firms preparing bids in line with the 

original conditions.  

z4 - Winner concentration 

This indicator measures the breadth and diversity of suppliers. It 

measures whether a single bidder or a very limited group of bidders, is 

awarded a significant portion of the authority's contracts. Best practice 

guides note that "avoiding the concentration of key areas in the hands of a 

single individual is fundamental in the prevention of corruption" (OECD 

(2009), p. 35). A high winner concentration (which gives a low indicator 

rating) is usually caused by: 

 One large contract being awarded in place of several smaller 

ones. 

 Unfair tendering processes, which repetitively discriminate or 

disqualify some bidders in favour of others. 

 Technological or legal restrictions preventing changes of 

supplier: vendor lock-in. 

The Winner concentration indicator captures situations in which one 

firm consistently wins contracts in seemingly competitive procedures, due to 

vendor lock-in or procurer bias.  The relatively high average score for this 

indicator (0.6) is given by the variety of purchased goods – it is nearly 

impossible for a procurer to have a score of 0 for this indicator, since that 

would mean that only one vendor supplied its whole portfolio of procurement 

needs, including supplies, services and construction works. 

Winner concentration is complementary to the Bidder participation 

indicator. While the number of tenders reflects the observed number of 

competitors, winner concentration monitors the occurrence of a single 

repeated winner (despite apparent competition). 

z5 - Bidder participation 
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This indicator monitors the level of competition for each contract and 

penalizes procedures with an unusually low number of tenders. The 

calculation reflects different levels of competition across various markets. All 

contracts are compared against the median number of tenders in contracts 

with the same CPV code (in less frequent cases of markets with the very 

small sample, similar CPV families are grouped together in order to obtain 

more robust figures). 

Competition is a key instrument in public procurement, which prevents 

corruption and cartel arrangements, reduces contract prices, and helps the 

contracting authority to achieve maximum value for its money. A bidder who 

does not have to compete against other bidders has no motivation to offer 

their best possible quality/price ratio. The influence competition has on final 

contract price has been confirmed by a number of academic studies (for 

example Domberger et al. (1995), Onur et al. (2012) or Soudek & 

Skuhrovec(2013)). The European Commission also focuses on bidder 

participation in its internal market score-board of member states' public 

procurement performance. 

The most common reasons for a call not to receive many bids include: 

poorly identified subject matter, inadequate qualification criteria, or 

insufficient publicity. Best practice requires contracting authorities to avoid 

these shortcomings and to procure contracts in a way that encourages 

maximum competition. 

The following graph compares the Bidder participation indicator scores 

for the examined authorities. The distribution of these scores is almost 

normal: two-thirds of evaluated cities are in the middle, experiencing 

average competition in their procurement. Moreover, there is a peak of 10 

municipalities with a very good score of 0.8, indicating that there are several 

municipalities who manage to sustain significantly higher than average levels 

of competition in their procurement procedures.  

Figure 4: Bidders participation score, by frequency 
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 Source: own computation based on the Journal 

One would presume that the most successful municipalities will be the 

big ones, where there is more economic activity and therefore a broader 

range of potential suppliers. Surprisingly, we do not find this to be the case: 

the highest scores were acquired by various smaller cities (20-50 thousand 

inhabitants) spread across the country, while the capital city Prague scored 

second worst, despite being the economic centre of the country, where the 

most companies operate. The reason for these results may be in the fact that 

larger cities procure larger contracts, where competition may be limited due 

to capacity constraints. We test this hypothesis and find no significant 

difference in the number of bidders with respect to the contract size for 

contracts worth up to 0.5 billion CZK. For contracts worth more than 0.5 

billion CZK, the number of bidders is lower by approximately one bidder, 

compared to the median number in the given CPV industry. However, 

contracts this large are rare in the dataset (11 contracts worth 15 billion 

CZK). The results indicate that the procurer can affect the actual number of 

bidders who participate in the procurement procedure by creating (or 

removing) obstacles for participation, while adverse geographical location 

poses only a minor problem. 

To give some examples of successful cases, we can mention: 
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 The most competitive procurement procedures are carried out 

in the city of Tábor, where bidder numbers in double figures are 

common (compared to the usual country-wide median of 3 to 5 

bidders). 

 The city of Jihlava was able to attract four bidders to the tender 

for an IT technology centre – a type of project where a single 

bidder is usual and having two bidders is considered a rarity in 

Czech procurement. 

 Fourteen bidders competed for a contract to provide cleaning 

services for the municipality office in the city of Kolín, despite 

the fact that the tender was processed through a negotiated 

procedure with publication – a procedure where usually only a 

few bidders are involved. 

Such extraordinary competition should be beneficial for the procurers, 

as a number of academic studies (such as Domberger et. al (1995), Onur et. 

al. (2012) or Soudek & Skuhrovec (2013)) have confirmed the impact of the 

competition (measured by the amount of bidders) on the final contract price. 

z6 - Pro-competitive tools 

The pro-competitive tools indicator evaluates the extent to which each 

contracting authority uses optional pro-competitive tools, namely: 

 Electronic auctions that allow bidders to adjust their bid 

repeatedly, leading to real-time direct competition among 

bidders; the auction ends when no bidder is willing to offer a 

lower bid. 

 Dividing contracts into lots, which allows procurers to attract 

maximum competition for each particular item in the contract, 

and facilitates access to contracts for SMEs. 

 Extended deadlines for tender submissions, which allow 

potential bidders to prepare their bid more thoroughly and 

therefore results in more numerous bids and better offers. 

Use of the optional tools listed above fosters fair competition (OECD 

(2008)). This indicator thus rewards a contracting authority for additional 

activity (where appropriate) which goes beyond its legal obligations and 

supports a competitive environment in public procurement. 
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Municipalities use electronic auctions to award 7 % of contracts, mostly 

when procuring energy (60 % of all e-auctions) and construction works 

(25 %). This tool is used by all categories of procurers (50 % of small cities 

and 70 % of large cities used e-auction at least once in the reference period). 

The most popular of the three optional tools is division into lots: this 

technique was used in 15 % of contracts (for all types of procurers). The 

contracts most frequently divided into lots are those for construction works 

(65 % of all divisions), followed by IT & telecommunications (9 %) and 

energy (8 %).  

z7 - Legal misconduct 

The legal misconduct indicator reflects the number of incidences of 

misconduct by each contracting authority detected by the Office for the 

Protection of Competition (OPC), which is the authorized body for reviewing 

the legality of public procurement practices. We only penalize incidences of 

serious misconduct. 

Legality is a fundamental prerequisite for best practice in public 

procurement. Contracting authorities can never become efficient and 

effective while engaging in misconduct that can be challenged, potentially 

resulting in the cancellation of the tendering procedure. The OPC is 

responsible for reviewing the legality of tendering procedures, most 

commonly based on bidders' complaints. If serious misconduct is detected in 

the contracting authority's practices (in particular, defective tender 

specifications or an improper approach towards bidders), that contract does 

not comply with best practice principles. In 2013 the OPC reviewed 2873 

contracts and initiated administrative proceedings based on 668 of them 

(OPC Annual Report 2013). The most frequent types of misconduct they 

identified were: 

 establishing non-transparent and discriminatory tender criteria; 

 ambiguous definition of the evaluation method to be used, and 

disproportionate qualification requirements; 
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 malpractice in the assessment and evaluation of bids (i.e. lack 

of transparency in the assessment and evaluation report, most 

often caused by an insufficient description of the evaluation 

method and evaluation process, and incorrect procedure in the 

assessment of extremely low bids); 

 unjustified exclusion of a bidder 

 incorrect determination of the estimated value of the public 

contract and as a result, incorrect choice of procurement 

procedure type; 

 use of the negotiated procedure without publication, in cases 

that do not meet the conditions for its use; 

 cancellation of award procedures that do not fulfil the conditions 

under which the authority may cancel them.  

Serious misconduct such as this clearly fails to comply both with the 

law and with best practice principles. The indicator covers only 60 large cities, 

and we found 40 relevant cases of misconduct where the OPC had identified 

serious anti-competitive behaviour in the procurement procedure. The most 

frequent anti-competitive behaviour was the ambiguous definition of the 

evaluation method and the unjustified exclusion of a bidder. Out of the 40 

cases identified, the OPC cancelled the contract fourteen times; in five cases 

the procurer had cancelled the procurement procedure on their own; in the 

rest of the cases, a fine was imposed.  

At the same time, we found a very low ratio of serious cases at the 

OPC: only 20 % of OPC reviews identified serious misconduct – the 

remainder of reviews usually only revealed formal deficiencies. 

z8 - Journal data quality 

The journal data quality indicator evaluates the quality of information 

published via the Public Procurement Journal by each contracting authority. 

In particular, it assesses whether the authority published valid basic details, 

which are fundamental for transparency, accountability, and fair competition. 

Where the following shortcomings related to a contract award notice are 

found, the evaluation penalizes the relevant authority: 
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 failure to publish a contract notice (in the case of open 

procedures, restricted or negotiated procedures with the 

publication, or competitive dialogue procedures); 

 inconsistent information in the contract notice and contract 

award notice ( a type of procedure, a framework agreement, EU 

funding); 

 failure to disclose estimated price or award price (or disclosure 

of ambiguous figures clearly not corresponding to the actual 

final price - e.g. hourly rates); 

 incorrect identification number is given for the contracting 

authority; 

 incorrect identification number given for the winning bidder (for 

single winner contracts, where it is technically possible to 

publish this number); 

 incorrect official name given for the contracting authority (minor 

typos and capitalization mistakes are ignored); 

 failure to disclose the type of procedure; 

 insufficient justification of the chosen procedure (when a 

negotiated procedure without publication is chosen, or another 

country-specific below-the-threshold procedure);  

 failure to disclose the number of tenders submitted.  

Each of the above-listed shortcomings reduces the overall transparency 

level of the process. This reduces the scope for public inspection and 

indirectly contributes to corruption and inefficiency in public procurement 

(OECD (2005), EC (2013)). When auditing projects co-financed by the 

structural funds, the European Commission considers non-compliance with 

advertising procedures punishable by a financial correction (i.e. subsidy cut) 

of at least 25% and at most 100% of the value of the contract involved 

(COCOF (2007)). 

Errors in the details published may be caused by negligence while 

completing Journal forms, or by deliberate obfuscation of sensitive 

information in order to reduce a contract's traceability. The primary purpose 

of this indicator is to punish the latter form of malpractice. 

In a half of the contract award notices there is incorrect or missing 

information that is key for public scrutiny, such as the final price, both the 
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procurer's and the supplier's ID number or name. For example, the city of 

Brno awarded 400 contracts in the reference period and yet in the Journal it 

filed just 61 different names (excluding typos and misspellings) and two 

different identification numbers. Similar inconsistencies can be seen in all 

large cities (Prague: 27 names & 4 ID numbers, Plzeň: 27 names & 2 ID 

numbers, Ostrava: 30 names). The “winner” in this competition would be the 

association of municipalities called “Vodovody a kanalizace Znojemsko” 

(Water Supply and Sewerage of the Znojmo region) who used eight different 

names to procure ten contracts in the reference period. This multi-name 

issue makes it impossible to track all the contracts the procurer purchased.  

z9 - Buyer profile data quality 

The buyer profile data quality indicator evaluates whether and how 

contracting authorities publish contract information on their electronic buyer 

profiles, using a machine-readable interface that every purchaser is legally 

obliged to have. The following three aspects are evaluated: 

Functionality - is the profile machine-readable, as required by law? 

Completeness - does the profile contain information about all the 

contracts the authority has published in the Journal? 

Quality - does the profile contain any apparent errors, or information 

inconsistent with the Journal? 

To compute this indicator we prepared special software, which 

downloaded and evaluated data from each buyer profile (these are machine 

readable), displaying lists of all errors found.  

We found multiple severe flaws in the data on nearly all profiles, as 

buyers failed to report bidders or prices, or to publish information on the 

procurement at all. The reason behind the poor data quality may be that no 

NGOs and more importantly no public authorities have ever before attempted 

to explore this data in such detail. In other words, before our project, there 

was no real scrutiny of these profiles, which possibly led to them being seen 
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as unimportant. In the coming years, we would like to use this rich buyer 

profile data as a basis for a more extensive rating; however, before this can 

happen, we need to put pressure on the buyers to get the data into better 

shape. That is what we hope this indicator will stimulate. 

z10 - Supplier Rating 

The supplier rating indicator identifies the following supplier 

characteristics that may imply reduced efficiency or greater risk of 

corruption: 

 public procurement exceeds 75% of the supplier's total 

revenue; 

 the supplier subcontracts more than 50% of the contract value; 

 the supplier fails to disclose its financial statements in the 

Commercial Register; 

 the supplier ceased operations in a non-standard manner; 

 the supplier is insolvent; 

 the supplier was founded less than six months prior to the 

contract notice; 

 the supplier has made donations to political parties; 

A necessary prerequisite for the optimal supply of public investment is 

the effective management and monitoring of the supply chain (OECD, 2009). 

According to anti-corruption organizations (TICZ (2005) or Oživení (2011)), 

the Czech contracting authorities have a wide margin particularly in the 

supervision of the selected contractor's performance and delivery. Our 

chosen set of sub-indicators identifies supplier risk characteristics, which 

may be warning signs of potential corrupt conduct, or may cause difficulties 

with the delivery of contracted work or enforcement of guarantees. 

For example, as reported in a recent study by (Skuhrovec, Titl & 

Palanský (2015)), 29.6% of all Czech procurement winners directly donate 

money to political parties. The study's results also suggest that making a 

donation to a political party significantly increases the expected value of the 

public procurement contracts awarded to the donor, and reduces the 
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competition in the procedures that lead to such an award ((Skuhrovec, Titl 

& Palanský (2014)). 

2.5.3 Interrelation between municipalities’ results 

The chapter discusses the interrelation between the various indicators, 

in order to crosscheck the robustness and validity of our results. We use 

standard statistical methods that enable us to identify the scope and 

magnitude of the relationships between indicators and consequently the 

underlying characteristics of Czech municipal procurement.  

Correlation Matrix 

We begin our analysis with a standard correlation matrix, as can be 

seen in Table 3. The individual zIndex indicators were designed to 

complement and offset each other.  
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Table 3: Correlation matrix for all indicators 

  z1 z2 z3 z4 z5 z6 z7 z8 z9 z10 z11 

z1 PP share on 

total 

purchases 

1           

z2 Competitive 

contracting 

0.15 1          

z3 Consistent 

conduct 

0.20 0.00 1         

z4 Winner 

concentration 

0.30 0.18 0.07 1        

z5 Bidder 

participation 

0.27 0.44 0.18 0.28 1       

z6 Pro-

competitive 

tools 

0.13 0.19 0.11 0.29 0.21 1      

z7 Legal 

misconduct 

0.06 0.20 0.09 0.03 0.14 0.13 1     

z8 Journal data 

quality 

0.19 0.24 0.57 0.18 0.09 0.06 0.21 1    

z9 Buyer profile 

data  

quality 

0.02 0.12 0.05 0.14 0.09 0.18 0.35 0.00 1   

z10 Supplier 

rating 

0.16 0.14 0.02 0.09 0.20 0.08 0.24 0.27 0.02 1  

z11 Information 

provision 

0.19 0.10 0.25 0.06 0.10 0.14 0.30 0.03 0.20 0.12 1 

 City 

population 

0.14 0.24 0.04 0.02 0.24 0.05 0.22 0.02 0.22 0.16 0.03 

Some interesting relationships are observed: 

There is a strong positive correlation between indicators z2 - 

competitive contracting and z5 - bidder participation, which supports the 

hypothesis that more competitive contracting (in terms of avoiding NPwP) 

leads to higher competition in the procurement procedure (in terms of the 

number of bidders). 

There is a positive correlation between z4 –winner concentration, z5 - 

bidder participation and z6 - pro-competitive tools, which confirms the 

hypothesis that pro-competitive tools do support competition and diversity 

across suppliers. In other words: e-auctions, division into lots and extra time 

for bid preparation actually lead to higher bidder participation in the 
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procurement, and in a broader sense correlates with an effort to attract more 

bidders. 

There is a strong negative correlation between the z1 - share of total 

purchases and z4 - winner concentration, which is caused by the eventual 

effect of one big investment project – in cases where a municipality procured 

an extraordinarily huge contract in the reference period, its procurement as 

a share of spending looks high, but it takes a very large part of its purchases 

from one vendor. 

The rather negative correlation between the size of city and most of 

the other indicators might suggest that zIndex favours smaller cities, or that 

procurement practice in major cities is worse. Let us briefly discuss these 

hypotheses for two of the most negatively correlated indicators: 

z2 - competitive contracting is predominantly determined by the 

amount of additional construction work the given authority needed in the 

reference period. Since these are mandatorily published regardless of their 

value, they should not be correlated with the size of the contract, nor with 

the particular authority. It might be the case that larger projects do require 

a progressively higher amount of additional work – yet we do not have any 

evidence of that. Secondly, there are a large number of current IT vendor 

lock-ins in the Czech Republic, most notoriously in its capital city of Prague. 

Contracts for further services associated with these deals might cause bias, 

since only contracts above two mil. CZK have to be published as negotiated 

procedure without publication and thus be included in the rating. Thus we 

might see major cities suffering a slight disadvantage from this indicator. On 

the other hand, z5 - bidder participation should arguably be more favourable 

to major cities, where there are more local suppliers available to compete for 

contracts. 

z7 - legal misconduct refers to the quality of data publication, which is 

entirely in the hands of the relevant contracting authority. The conditions 

might be slightly better for larger cities, who publish data more regularly and 
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whose employees should be more skilled in this task. Similarly, z9 should be 

directly linked to the professionalism of procurement staff, who should be 

able to abide by the law. Major cities should be in a better position to employ 

more skilled professionals, at least because of their considerable economies 

of scale. In spite of this fact, they are more often found to violate the law. 

The only plausible explanation for this (besides assuming major cities' 

practices are worse) is that objections are made more frequently against 

their practice - evidence for which, however, we did not find. 

We can thus conclude that major cities might have an actual 

disadvantage in some indicators, but there is no strong reason to suppose a 

systemic bias in this direction in the zIndex calculation. The correlations with 

size that we have observed might thus be an actual finding relevant for 

quality of practice. The result suggest that larger cities do actually perform 

worse in terms of public procurement best practice, than small ones. Possible 

explanation of such finding might lay in public choice theory – in smaller 

cities there might be more direct relationship between representatives and 

population, leading to higher accountability.   

Principal component analysis 

We use principal component analysis to describe the dimensionality of 

the data and to reveal its internal structure. The analysis is conducted on the 

full range of indicators, for the 60 Large cities only. Five components meet 

the criteria of eigenvalue above one, explaining 72 % of the variance in the 

data. The number of components and relatively low eigenvalues indicate the 

multidimensionality and robustness of our indicators, as it is not possible to 

replace them with one or more explanatory variables. The non-orthogonal 

Promax rotation was applied in order to explain the resulting components 

more straightforwardly. 
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Table 4: Principal component analysis for Large cities, all 

indicators 

z Component Comp

1 

Comp

2 

Comp

3 

Comp

4 

Comp

5 

Unexplai

ned 

 Eigenvalue 2.00 1.91 1.68 1.54 1.51  

 Proportion 0.17 0.16 0.14 0.13 0.13  

 Cumulative 0.17 0.33 0.47 0.59 0.72  

z1 PP share on 

total 

purchases 

    -0.32 0.40 

z2 Competitive 

contracting 

0.63     0.26 

z3 Consistent 

conduct 

 0.66    0.23 

z4 Winner 

concentration 

0.30   0.41  0.41 

z5 Bidder 

participation 

0.58     0.28 

z6 Pro-

competitive 

tools 

   0.73  0.24 

z7 Legal 

misconduct 

  0.52   0.31 

z8 Journal data 

quality 

 0.69    0.18 

z9 Buyer profile 

data quality 

    -0.35 0.42 

z10 Supplier 

rating 

   0.31  0.49 

z11 Information 

provision 

  0.67   0.27 

 City population     0.81 0.20 

 

Essentially, these results show that our mutually independent 

indicators cross-confirm each other in quite an intuitive manner. Component 

1 can be seen as representing competition: it is highly correlated with the 

indicators describing a competitive environment: z2 - competitive 
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contracting, z4 - winner concentration and z5 - bidder participation. 

Component 2 relates to the quality of the authority's tender preparation 

practice: indicator z8 - journal data quality directly measures the quality of 

Journal announcement data, while indicator z3 - consistent conduct measures 

the frequency with which such announcements are modified or cancelled, 

which again reflects the quality of the initial call. Component 3 ties together 

the two indicators most directly linked to abiding by the law, whereas 

component 4 links pro-competitive behaviour with larger supplier 

heterogeneity and the less frequent involvement of risky suppliers. Finally, 

component 5 captures the effect of the municipality's size and shows the fact 

that larger cities have a larger proportion of below-the-threshold 

procurements and publish their data in worse quality.  

As a robustness check, we also conduct this principal component 

analysis on the full dataset of evaluated municipalities, but only for the 

available components based on the data from the Journal notices. The very 

similar results in terms of the number of components, the level of 

explanatory power and correlation patterns indicate that there is no 

structural change in the data with respect to different municipality categories 

and confirms our previous findings. 

Table 5: Principal component analysis for all municipalities, 

components based on the Journal  

z Compone

nt 

Comp

1 

Comp

2 

Comp

3 

Comp

4 

Comp

5 

Unexplain

ed 

 Eigenvalue 1.56 1.43 1.29 1.21 1.15  

 Proportion 0.17 0.16 0.14 0.13 0.13  

 Cumulative 0.17 0.33 0.48 0.61 0.74  

z2 Competitiv

e 

contracting 

 0.39   -0.38 0.33 

z3 Consistent 

conduct 

0.62     0.34 
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z4 Winner 

concentrati

on 

 0.49  0.43  0.26 

z5 Bidder 

participatio

n 

 0.72    0.25 

z6 Pro-

competitive 

tools 

  0.63   0.35 

z8 Journal 

data 

quality 

0.72     0.20 

z9 Buyer 

profile data 

quality 

  0.76   0.28 

z1

0 

Supplier 

rating 

    0.87 0.19 

 City 

population 

   0.82  0.26 

 

Good practice and Legal misconduct relation 

All but one of our indicators, in fact, have a very limited direct impact 

on incentive schemes in municipality management. It may be, that the 

management's only objective in the procurement process is to deliver the 

public good that is purchased without hitting legal boundaries. The public 

body has soft budget constraints and therefore making savings through the 

implementation more effective procedures is not seen to be necessary. Other 

desirable characteristics such as transparency and controllability are 

beneficial for the municipality's management only in case of public or voter 

demand. These are to large extent unobservable by voters. Thus we propose, 

that the only indicator that has a straightforward impact on management 

incentives (in terms of the city or themselves being in trouble if the indicator 

is low) is z7 – legal misconduct, which measures the incidence of anti-

competitive and illegal conduct in the municipal procurement, as identified 

by OPC. If the OPC finds serious misconduct in the municipality's procedures, 
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it may incur penalties, delays in the procedure, cancellation of its contracts, 

or further investigation by other supervisory bodies and potentially criminal 

investigations. 

We, therefore, decided to test whether there is a relationship between 

z7 – legal misconduct – and the other indicators. This tests not only whether 

our soft best practice indicators do give some information on risks of legal 

misconduct, but also whether prosecution-averse policy makers might see 

the benefit in improving their zIndex values.  We conducted an alternative 

aggregate zIndex, where z7 is excluded: 𝑍′ = (∑ 𝑧𝑖 + 0.5𝑧11) 9.5⁄ ; 𝑖 ∈

{1, … ,10}; 𝑖 ≠ 7 . We use this alternative zIndex as an explanatory variable 

in OLS estimation for z7 - occurrence of serious misconduct in procurement 

law – and find (at the 99 % confidence level) that procurers with lower 𝑍′ 

scores by 10 percentage points also have lower scores in z7 – legal 

misconduct – by 8.4 percentage points on average ( t-test (1,58) = 7.11; 

Prob > t = 0.0099). 

Figure 5: Legal misconduct and zIndex relation 

 Source: own computation using OLS based on the Journal and OPC 

Alternative model testing gives us similar results: since the dependent 

variable is constrained on interval  
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(0,1, we use Tobit regression and get very similar results with only a 

minor loss of confidence (β=1.9; F-test (1,59) = 5.59; Prob > F = 0.0214). 

This relationship proves that procurers who avoid best practice 

as measured by zIndex tend to have more difficulties meeting the 

legal requirements, and are thus more often subject to disciplinary 

measures following OPC investigations.  

Good practice and relative price relation 

The most common metric in procurement literature (e.g. Kuhlman & 

Johnson (1983), Iimi (2006), Pavel & Sičáková-Blebavá (2012) or Onur et. 

al. (2012)) that measures procurement effectiveness is the relative price 

ratio (winning bid/ex-ante estimated price). We, therefore, decided to test 

the relationship of the zIndex as a good practice indicator and relative price 

ratio. Generally, procurement procedures following good practice creates a 

more competitive environment in the procurement, which pushes bidders to 

put their price bids down from the initially estimated price by the procurer 

and that results in lower relative price ratio. 

We test this relationship on the sample of 3 100 construction work 

contracts in order to avoid massive heterogeneity in the subject purchased. 

The choice of the market was motivated both by its large scale and by the 

fact that methodology for producing price estimates is more rigorous and 

reliable than in other markets. We find (at the 99 % confidence level) that 

procurers with higher zIndex scores by 10 percentage points have (in 

average) lower relative price by 1.4 percentage points (t-test (1, 3 100) = 

9:66; Prob > t = 0.0019). This implies, that in there is about 5 % difference 

in savings across the best and the worst rated municipalities. Such number 

can be considered an estimate of average cost for conducting procurement 

without a focus on best practice. 
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2.6 Conclusion 

zIndex is the first composite index developed to measure good practice 

among contracting authorities. It empowers researchers, journalists and the 

general public to benchmark and further explore how public bodies deal with 

public money. More importantly, through its individual indicators, zIndex 

enables the contracting authorities themselves to monitor and address 

possible weaknesses in their own purchasing behaviour.  

We ranked 194 Czech municipalities according to their procurement 

practice in 2011-2013. The plan is to issue a similar ranking periodically for 

a wider range of contracting authorities, including bodies such as hospitals 

and state-owned enterprises. The methodology is quite flexible in this 

respect, with the only issue being comparability in terms of the contracting 

authorities' portfolio of purchased goods and services.  

Empirical results show that individual indicators cross-confirm each 

other. More importantly, measured good practice has a significant correlation 

with both observed legal misconduct and savings, where best performing 

cities save in average 5 % of the relative price and face 30 % lower chance 

of legal misconduct than the worst ones. Also we find negative correlation 

between city size and zIndex performance, which might be possibly caused 

by higher efficiency of small offices or higher voter accountability of their 

representatives in smaller populations. 

The index works with a broad range of high-quality data combining 

multiple sources. This is especially difficult in the field of public procurement, 

where data are usually unreliable or unavailable, both to researchers and to 

the general public. By publishing detailed statistics for individual 

municipalities, we hope to foster discussions about good practice in public 

procurement. 

Our proposed methodology has been found to measure various 

dimensions of good practice in public procurement successfully. We have 

discussed this methodology, and the results extensively with several expert 
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Czech lawyers and procurement practitioners, and have submitted the 

results to the rated authorities themselves for two rounds of comments; all 

valid comments received have been addressed. To our knowledge, the 

zIndex methodology is reasonably fair and informative, given the extremely 

complex issue of good practice in public procurement, which it aims to 

measure.  
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Abstract:  

European Union funds flowing into budgets of public sector 

organisations of its member states should be additional to their nationally 

funded expenditures. To investigate this additionality principle 

systematically, we develop a new empirical method. Our main hypothesis is 

that some of the EU-funded projects are crowding out national public 

expenditures. Not being able to reject the hypothesis would be consistent 

with violating the additionality principle. To test the hypothesis we examine 

how EU funding translates into the actual spending of relatively comparable 

municipalities of the Czech Republic. We innovatively match the municipal 

authorities’ budgetary data on EU-funded expenditure projects with their 

other, nationally funded, expenditures. We find no systemic crowding out of 

national public expenditures by EU funds at the level of operational 

programmes in the Czech municipalities’ data, which is consistent with no 

evidence of violating the additionality principle. Nonetheless, going down 

to the municipal level enable us to show how the results can pinpoint 

individual cases of EU fund’s potential mismanagement in Czech 

municipalities. Overall, we provide the first evaluation of the additionality 

principle at the level of individual recipients of EU funds and in doing so we 

develop a methodological approach potentially applicable to other fund 

recipients.  
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3.1 Introduction 

European Union funds flowing into budgets of public sector 

organisations should be additional to standard budgetary funds.  Anecdotal 

evidence suggests violations of this additionality principle and our aim is to 

investigate this systematically. For example, a mayor of a mid-sized city in 

the Czech Republic, who prefers to remain anonymous, reports that they all 

repair roads and bridges, while pretending to build EU-funded bikeways. To 

investigate this additionality principle systematically, we develop a new 

empirical method. We aim to provide the first evaluation of the additionality 

principle at the level of individual recipients of EU funds and to develop a 

methodological approach applicable to other fund recipients.  

Our main hypothesis is that some of the EU-funded projects are 

crowding out national public expenditures. Not being able to reject the 

hypothesis would be consistent with violating the additionality principle. To 

test the hypothesis we examine how EU funding translates into the actual 

spending of relatively comparable municipalities of the Czech Republic. We 

innovatively match the municipal authorities’ budgetary data on EU-funded 

expenditure projects with their national public expenditures. In addition to 

testing whether there is systemic crowding out inconsistent with the 

additionality principle, we aim to go down to the municipal authority-level 

to show how the results can be used to pinpoint any individual cases of EU 

fund’s potential mismanagement.  

We develop a new methodological approach and empirically apply it 

using the best available data on EU-funded projects and national public 

expenditures from the Czech Republic, a country that has experienced 

significant cash inflows from the European Union in the past few years and 

is therefore a good case study. In addition, we chose the Czech Republic 

because of the relatively good data availability. The data comes from a 

combination of open resources on funds awarded, public budgets and public 

accounting. According to European Commission (2014), the Czech 
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Republic suffers from similar problems in drawing EU funds as other new 

EU member states such as low competition or risks of particularism. 

Therefore, this research could serve well as a proof-of-concept potentially 

applicable also in other countries, for which similarly detailed data are also 

increasingly available. 

The hypothesis of crowding out is in theory equivalent to additionality, 

one of the main principles of EU funding. The principle of additionality 

demands that EU Structural Funds may not replace national expenditure by 

the  Member State involved (Council of the European Union 2006). In this 

paper, we hypothesise that this principle may be violated on the 

microeconomic level, i.e. that some of the projects funded by the European 

Union are crowding out expenditure that would otherwise be made by the 

funding's recipient. In contrast with the rather aggregate, macroeconomic 

testing approach currently employed by the European Commission for 

additionality, we propose a recipient-level approach for crowding out that 

should allow us to identify the relationship between EU funds and national 

expenditures better.  

As interpreted by European Commission (2009), additionality, or an 

absence of crowding out in our terms, is needed in order to ensure a genuine 

economic impact.1 We investigate the possibility that the current official 

methodology might not be able to detect the failure to meet this goal. If this 

were to be the case, then the genuine impact of the funds provided might be 

less than believed. If EU funds crowd out other expenditure, EU funds, do 

not have as much of a positive impact as they might seem, and the crowding 

out could be considered as having a overall negative effect. Furthermore, 

                                                 

1
 We understand that according to (Council of the European Union 2006), if a 

Member State fails to prove by 30 June 2016 that it has complied with the 

principle of additionality, the Commission may make a financial correction, i.e. 

penalise the country for not complying with the principle. We believe that the 

reader understands that our intention is neither to make anyone pay penalties nor 

show whether the Czech Republic fails the additionality criterion formally (the 

EU has its own procedures described below for that) but to test a hypothesis that 

is related to additionality principle. 
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Dimitrova (2010) argues that the fate of additionality as well as other 

institutional rules adopted in response to the EU’s conditions for 

membership is an important, under-researched part of the post-enlargement 

research agenda. Consequently, we fill in some of this gap in research. Using 

the example of additionality we answer, in the words of Dimitrova (2010), 

the key question whether informal rules and practices will also change 

following the change in formal rules and lead to institutionalization, or 

alternatively, whether the imported rules will be reversed or remain empty 

shells. 

The layout of the paper is as follows: Section 2 reviews the relevant 

literature; the data is introduced in Section 3; the methodology and 

hypotheses are discussed in Section 4; the results are presented in Section 5; 

Section 6 concludes. 

3.2 Literature review 

We discuss various areas of existing literature relevant to our research. 

We begin with the European Commission’s additionality and conclude with 

a brief overview of additionality of research and development spending, and 

of foreign aid’s fungibility.  

One of the principal conditions of the European funds provision is the 

principle of additionality. The core idea is that EU funds should not crowd 

out current investment policies, but rather add value. Formally, Council of 

the European Union (2006) defines additionality as the requirement that 

contributions from the structural funds shall not replace public or equivalent 

structural expenditure by a given member state. The methodology for the 

calculation of public or equivalent structural spending for the purposes of 

additionality is described in detail by European Commission (2006a) and 

European Commission (2009) also includes relevant information and a 

report on the ex-ante verification of additionality in the regions eligible 

under the Convergence objective for the period 2007-2013. Additionality is 

verified at the national level for the regions covered by the convergence 

objective both ex-ante (i.e. the level of eligible public spending to be 
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maintained throughout the programming period is decided) and empirically 

in the middle and at the end of the period (i.e. in 2011 and in 2016). The 

Commission’s objective is to set realistic but sufficiently ambitious targets 

for structural public expenditure in order to ensure the additional impact 

from the structural funds expenditure is felt (i.e. the average annual level of 

expenditure in real terms should be, as a general rule, at least equal to the 

level attained in the previous programming period). We discuss a more 

detailed exposition of additionality in the past two programming periods in 

the Appendix, but it generally implies looking at a ratio of structural 

expenditure agreed beforehand and realised (and if this is higher than one, 

additionality is formally considered fulfilled). 

Related studies by Centre for Industrial Studies (2010) and Del Bo et 

al. (2011) provide an excellent overview of existing literature on 

additionality and regional development with reference to the EU structural 

funds. Our focus on crowding out, and therefore the additionality of EU 

funds and its empirical analysis is relatively narrow, and we, therefore, refer 

to Centre for Industrial Studies (2010) as well as Wren (2007), and the 

referenced literature therein for more complex treatments of this topic.1 

They discuss whether the EU funds complement or substitute national public 

finances, and suggest the European Commission should move away from its 

current verification approach and adopt a new one that could assess more 

effectively the extent to which the structural funds complement national 

investments. In this paper, we believe that we provide one example of such 

an effective assessment method.  

                                                 

1
 We focus here only on the financial dimension of crowding out, although 

crowding out might also be taking place institutionally. Specifically, we 

hypothesise, but do not empirically test, that EU funds might lead to the creation 

of a parallel structure. Future empirical research should test whether EU funds 

can contribute to the development of a technocratic structure parallel to the 

national civil service, which focuses on the implementation of EU funds but 

substitutes or complements the rest of the (national) civil service in ways that 

might be harmful, especially in the long-term.  
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Most of the existing research into the spending of EU funds, such as 

Becker et al. (2010) as well as the more or less European Commission-

backed research into additionality discussed above, has been carried out on 

a country-level aggregate basis. However, no research, as far as we know, 

has yet matched project-level information about EU funds with the budgets 

of the recipients of the EU funds, as we do here for municipalities in the 

Czech Republic. There are further differences between the official data used 

for verification of additionality and our data, which we try to describe below 

in detail. European Commission (2009) describes some shortcomings in its 

conclusions, and our analysis is bound to suffer from at least some of these 

as much as the European Commission's analysis does. As in the fourth 

section of European Commission (2009),  we take the amounts of the 

Cohesion Fund into account so that the role of the European cohesion policy 

in total public investment is fully captured and understood, but also because 

it is difficult to distinguish the various types of EU funds in our otherwise 

very detailed data. 

We use the data from the Czech Republic, but we believe the method 

and results are useful for other, new and old, EU member states as well. 

Hallet (1997) envisaged that there might be some specific problems in 

central and eastern European countries when it came to complying with the 

additionality principle and at the same time avoiding excessive deficits. 

However, some of the problems discussed, such as the low tax base or state-

owned enterprises, were more timely back in the 1990s than they are now 

when countries such as the Czech Republic are relatively similar in their 

spending structure to their Western neighbours. Dimitrova (2010) believes 

that it proved more difficult than ever to enforce the additionality principle 

in the new member states of the EU and that these countries' regional 

development programmes often consisted of little more than lists of planned 

capital expenditure. In the case of the European Social Fund (ESF) discussed 

by Gerven et al. (2014), the additionality principle has been found to affect 

national employment policies (Weishaupt 2010). For example, EU funds 

sometimes change institutional configurations (e.g., the push towards 
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transparency and use of tendering procedures) and involve more actors in 

the formulation and implementation of policies (Verschraegen et al. 2011). 

Tosun (2014) focuses on absorption and finds that the new Member States 

generally had higher absorption rates than the old Member States during the 

European Regional Development Fund's (ERDF) 2000–06 programming 

period.  

In addition to the verification of the additionality principle for EU 

funds, there is related literature focused on research and development policy. 

Buisseret et al. (1995) and David et al. (1995) were among the earliest 

studies of additionality of research and development spending and their 

impact on the economy. Furthermore, Luukkonen (2000) draws attention to 

problems inherent in the routine application of the concept of additionality 

in the evaluation and exemplifies these problems by expressing them in a 

typology based on the perceived additionality of public R&D support and 

the strategic value of the R&D funded. Aerts & Schmidt (2008) use firm-

level data to test and reject the hypothesis of public R&D subsidies crowding 

out private R&D investment in Flanders and Germany. Georghiou (2002) 

describes the problem at hand as a comparison with the null hypothesis or 

counterfactual – what would have happened if no intervention had taken 

place. This can, of course, be generalised beyond the area of research and 

development, to assess whether additional public investments have a 

crowding in or crowding out effect on aggregate investment. Georghiou 

(2002) focuses on firms receiving research and development funding and 

discusses three dimensions of the application of the additionality principle. 

By comparison, in this paper, we focus on government institutions and study 

one of the three channels, in particular, input additionality, i.e. whether the 

additional funds received by institutions increase their expenditure. To a 

lesser extent, we also analyse output and behavioural additionality: we 

estimate their expenditure without the additional funds, look at changes in 

the internal allocation of funds and examine differences in operative 

decisions within the institution after receiving the funds. 
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Furthermore, the hypothesis of crowding out is related to research 

literature on the fungibility of foreign aid or development assistance. 

Fungibility is the property of a good whose individual units are capable of 

mutual substitution and therefore is clearly related to crowding out and 

additionality. We investigate whether similar substitution is practised with 

EU funds. The question is whether the EU (or any donor) is able to ring-

fence their donated funds. More specifically, the question is whether the EU 

(or rich-country donor) provides a member country (or a poor country) with 

funds for, for example, additional infrastructure projects, and the country 

can simply cut its own infrastructure funding by the amount of the funding 

and spend it on whatever it wants (not necessarily further infrastructure). In 

one of the first rigorous studies answering these questions on aid fungibility, 

Pack & Pack (1993) analyse whether the foreign assistance provided for 

specific categories of expenditure is shifted among them, contrary to the 

wishes of the donor. Their results for the Dominican Republic document the 

presence of the fungibility of aid.  In a more recent contribution to the 

literature, Van de Sijpe (2013) adopts a new approach and, unlike most 

existing empirical studies, employs detailed panel data that contain 

information on the specific purposes for which aid was given. This approach 

enables him to link aid provided for education and health purposes to 

recipient public spending in these sectors. We adopt a similar approach and 

employ data on individual projects that enable us to differentiate between 

the different sectors and specific purposes of EU funds, and to link these 

with the national public spending. 

3.3 Data 

We use several data sources, which together provide us with the best 

available detailed information on national public and EU-funded investment 

in the Czech Republic. We adopt municipalities as the basic units of analysis 

since they are relatively numerous and comparable. To make the sample 

even more homogeneous and to limit outliers, we include only Czech 
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municipalities with more than 5000 inhabitants. We use data on EU-funded 

projects, tax revenues, municipality expenditures, and debts. 

We use data about projects supported by EU funds, provided by the 

Czech Ministry of Regional Development. The data contains an identifier 

for the entity that received the subsidy, estimated start and end dates (which 

limit years when the funds can be spent), the name of the operational 

programme, and the financial amounts contributed by distinct entities. We 

can thus separate project finances coming in from EU funds, from the 

authority's own co-financing, or from other sources. 1  The data contains 

information on projects awarded in years 2007-2014. We treat any finances 

received by the municipality, which were connected with an EU-funded 

project and were not financed by the municipality itself, as EU funds. 

Essentially, this means that the EU funds variable contains all funds 

perceived as external by the recipient (and includes co-funding by the Czech 

government) because from the perspective of the recipient these are the same 

– external money with pre-defined purpose and time frame of their use.  In 

fereaddition, these are the funds which should not be used, in theory at least, 

to cover the municipality's non-investment costs2, and which are thus subject 

of our crowding-out hypothesis. For example, under the Regional 

Operational Programmes (ROP, funds provided at the NUTS II-level 

                                                 

1
 EU-funded projects mostly require co-financing from national budgets (and 

sometimes from private firms). We do not deal with the issues of co -financing in 

this current research, although we consider it an interesting matter for further 

research, including from the point of view of its possible negative effects. It 

should be interesting to estimate the extent of the co-financing required and to 

investigate its potential role as a risk factor for public budget  debt (or debt in 

private firms). The co-financing also implies that the negative effects of EU funds 

might be greater than the funds themselves suggest, and that we could allow for 

their higher value due to the co-financing (however, the co-financing might also 

mitigate the negative effects by lowering the moral hazard). The co -financing 

could also contribute to the crowding-out (co-financing of mostly investment 

projects crowds out the other and wage expenditures). In addition, the need for 

co-financing can occur suddenly due to the complex nature of the evaluation of 

EU funding, and this puts additional pressure on public budgets (which can in 

turn result in low absorption of EU funds).  

2
 Investment costs are meant in a broad sense, as defined by the European Union, 

i.e. they may include investment into human capital.  
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regions) regulations, the region must pay a certain sum of money to the city 

receiving funding, which the region would not have paid to the city were it 

not participating in the project. We treat this money from the region as "EU 

funds" in the sense that it represents additional funding.  

We use data about Czech cities' tax revenues in 2010-2014, provided 

by the Czech ministry of finance. Given the Czech system of allocating tax 

revenues to municipal budgets, these should be approximately proportional 

to the size and economic activity of the given city, and we use them to 

control for these characteristics. For this purpose, we use a mean annual tax 

revenue over this five years’ data. Furthermore, we use the Czech cities' 

expenditures for the years 2010—2013, as provided by the Czech Ministry 

of Finance. These budgets are categorised according to specific items such 

as wages, services, electricity, etc., and so we are able to distinguish three 

groups of expenditure: investments1, operational costs2, and human-resource 

costs. We also use data about the municipalities’ debts, from the same source 

as expenditures, to construct a variable that depicts the change of the 

municipal debt, which we then use to control for increased or decreased 

indebtedness. 

3.4 Methodology 

We use the best available data for the Czech Republic and an empirical 

approach similar to Aerts & Schmidt (2008). Our main hypothesis is that 

some of the EU-funded projects are crowding out national public 

expenditures. Not being able to reject the hypothesis would be consistent 

with violating the additionality principle. There are a number of reasons why 

the crowding out and violation of additionality principle might be taking 

place. For example, public authorities might aim to use money drawn from 

EU funds to cover other incurred costs, which would happen regardless of 

                                                 

1
 Investments include total expenditure on IT, machinery, buildings and other 

durable property with a value above 1200 EUR.  

2
 Operational costs include services, rent, non-durable property purchase, gas, 

electricity, heating.  
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EU funds provision. Anecdotally, this is well documented by Czech 

Supreme Audit Office’s (2014) report for the Rural development 

programme, a 2007-2013 operational programme; that finds that there are 

no mechanisms in place to check whether procured buildings and equipment 

does in practice serve the goals of the programme. This implies that the 

recipients might have used the money for their own planned investment. The 

desire for such use of EU funds might arguably have grown stronger, once 

economic crisis started hitting public and private budgets. The public 

authorities’ incomes went below their previous expectations and did not 

suffice to cover planned expenditures. This might be the case not only for 

investments, which are easier to postpone but, perhaps more importantly, for 

routine expenditures such as road maintenance or personnel wages. 

Therefore, we analyse three types of expenditures separately - investments, 

operational costs, and human-resource costs - to observe whether and where 

there is evidence of crowding out. 

We analyse the link between EU funds provided from the various 

operational programmes and the structure of the municipalities’ budgets. We 

would like to see whether the provision of EU funds increases the 

municipality's actual spending, relative to the pre-funding period or to the 

similar municipalities with a similar budget. If this is the case, then we are 

interested in how the funds are allocated into the three spending categories: 

investments, human resources, and operational costs. Naturally, this could 

lead to a difference in differences type of model. However, mainly because 

of deficiencies in time structure of the data, we opted for similar, yet simpler 

approach. Since EU-funded projects are typically realised over several years, 

and their distribution into annual budgets can be extremely unequal1, we 

accumulate the data across the years 2010 to 2013, and concentrate on 

estimating the total overall influence of the EU funds in the sample. 

                                                 

1
 In addition, there might be substantial time inconsistency between the actual 

costs and funding provision (i.e. funds provided only after costs have been 

incurred), which objectively restricts the ability to study the effect in larger detail.  
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Unfortunately, this means that we lose the panel dimension of the data, but 

we believe the overall credibility of our analysis improves.  

Moreover, for the same reasons, we are unable to identify precisely the 

effect in the sample, as some of the project costs could be incurred before 

2010 or after 2013. This is a problem particularly for projects with a duration 

of multiple years, for which we do not know the year the funds are actually 

spent. Hence, we estimate the effects for two samples to produce a lower 

bound and an upper bound estimate of the effect. The first sample consists 

only of projects that had their entire duration between 2010 and 2013. This 

first estimate thus underestimates the effect of crowding out because the 

amount of funding considered is equal to or smaller than the true amount of 

funding (some projects do not fully fall within the time frame and are 

therefore excluded). The second sample does the opposite – it included all 

funded projects that overlapped by at least one year with the period 2010 to 

2013. This latter estimate is thus bound to overestimate the crowding out 

effect. Together, the results of the lower and upper bounds provide us with 

an interval estimate of the effect. 

To operationalise this empirical strategy in view of the available data, 

we estimate the following regression model for each type of expenditure and 

for both lower and upper bound estimates: 

𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 = 𝛼 + 𝛽 𝑇𝑎𝑥 + ∑ 𝛾𝑖 𝐸𝑈 𝑓𝑢𝑛𝑑𝑠

𝐼

𝑖=1

+ 𝛿 𝐷𝑒𝑏𝑡𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒

+ 휁 𝐷𝑒𝑏𝑡𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 + 휀, 

where Expenditure is a given expenditure item accumulated across all 

years (for example, total expenditure or its component such as investments), 

Tax is the average annual revenue that the city received from tax collections, 

EU funds are the amounts paid to the municipalities from EU funds. The 

debt variables control for changes in debt levels by indicating whether there 

was a positive or negative change in municipality’s indebtedness. The model 
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is, in fact, a very simplified version of the budget, which assumes that 

expenditures are covered by tax revenues, EU funds, or loans.  

If the additionality principle was fully working and no crowding out 

was present, the  𝛾 coefficient should be close to one for total expenditure 

and, analogically, the sum of 𝛾 coefficients across the three models with 

detailed types of expenditures should be close to one as well. This would 

imply that all the EU funds translated into new spending on top of usual 

levels or, vice versa, that no EU funds were used to cover regular spending 

that a municipality would have made even without EU funds. Results below 

one would then indicate presence of crowding out and violation of 

additionality. On the other hand, a 𝛾 coefficient above one would imply that 

funding actually causes an increase in the municipal authority's own 

investment, possibly by triggering greater expenditure (this further supports 

the inclusion of debt variables, since we want to control for municipalities 

getting into debt through participation in larger projects).  

In principle, we use municipalities with small or zero level of subsidies 

as a control group or a benchmark of the standard level of spending and 

investment, claiming that municipalities receiving additional EU money 

should spend more. If their spending does not increase proportionally to the 

inflow of EU funds, some regular spending is apparently being crowded out 

by EU funds.  Furthermore, we expect to get additional insight into the 

structure of actual spending made from individual programmes. For 

example, we expect a major share of investment expenditures in the case of 

operational programmes focusing on investment goals (such as the 

Environmental and Integrated Operation Programmes). The tax revenue and 

debt variables are included to control for the economic importance of the 

municipality and changes in its level of debt, respectively. The 𝛽 coefficient 

is expected to be slightly below four for the total expenditures, as the annual 

tax revenue income translates into spending four times over four years 

period.  The municipality's debt level might affect the expenditures in 

important ways that we want to control for so that we can focus on the 
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relationship of the EU funds with other public expenditures. The coefficients 

for the debt variables are expected to be around zero, controlling for outlier 

municipalities with significant changes in debt levels. 

3.5 Results 

We estimate the regressions using two econometric procedures. First, 

we estimate the ordinary least squares (OLS) with robust errors and use this 

in the text as the main set of results. Furthermore, we estimate median 

regressions as a robustness check and present their results in the Appendix. 

Table 1 presents the OLS regression results. There are eight regressions in 

the table (the median regressions’ table has an identical structure) – for the 

lower and upper bounds and for each of four definitions of expenditure. The 

estimates of the three regressions for investments, common expenditure, and 

personal expenditure added together form the coefficient for the total 

expenditure regression. This is a technical feature of OLS rather than a 

characteristic of the data. This technical regularity does not hold for the 

median regressions in table 3 in the Appendix, so it is interesting to see this 

property approximately hold in many cases even in those estimates, which 

literally provide a robustness check for our OLS estimates. 

The results indicate the model to be well specified – the explained 

variance is above 80 % in all regressions, and the coefficients for tax 

revenues of around 3 in the total expenditure regression make good sense. If 

the tax revenues equalled the total expenditures, we would expect the 

coefficient to be around 4 (since tax revenues are for one year only, whereas 

expenditures are for a period of 4 years). However, it is reasonable to expect 

the coefficient to be lower than that, both because of the intercept, and due 

to other sources of income. Furthermore, the municipality may have debt as 

an additional source of finance for expenditures; we control for this by 

including the debt variables, and find that the debt increase coefficient is 

large and significant for investment spending only, which shows that 

municipalities typically borrow to cover investments, and not to cover 
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common expenditures. The debt decrease is insignificant, as, during the 

period spanning the fiscal crisis, debt repayment was rare. 

We include a number of variables for specific EU funds or their 

groups, which indicate how much finance each municipality received from 

these funds. There is a total of seven Regional Operational Programmes 

(ROP), the Education for Competitiveness Operational Programme (ECOP) 

and the Integrated Operational Programme (IOP). We observe differences in 

the budget impact of each of these – for example, the Operational 

Programme Environment (OPE) is focused on investment, and so it makes 

good sense that the lower and upper estimates are close to 1 in total 

expenditure and investment regressions, and around zero for the other two 

regressions. In a sense, this is an ideal result where we see 1:1 translation of 

EU funds into investment. Similarly, the result range for Regional 

Operational Programmes is a bit wider – indicating higher heterogeneity in 

project outcomes and the way in which they translate into actual spending. 

This is well understandable, since in this operational programme (OP) we 

aggregated multiple equivalent OPs with same goals yet different 

implementation in each region. For those two OPs, the results behave well 

even in robustness check. 

For the remaining OPs, the results are less neat, with their overall 

budget effect unclear and significant effects found only in the personal 

expenditure category. This most likely means that the high heterogeneity of 

the projects funded from those OPs does not enable us to measure the effect 

precisely, as it varies a lot for different projects. Higher granularity of the 

empirical analysis thus might be needed in order to obtain more precise 

results (for example, through grouping by individual calls rather than by 

operational programme). This should be particularly interesting since the 

overall spending insignificance indicates, that for relevant portion of 

projects the subsidy has not fully translated into new spending – hence 

potentially crowding out might have occurred. 
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The most puzzling result are the total and personnel expenditure 

coefficients for the Human Resources and Employment Operational 

Programme (HREOP). For example, the not statistically significant personal 

expenditure coefficient indicates that most of HREOP funding ends up being 

spent on personal expenditure. Additionally the fact that it goes above 2 (as 

confirmed by robustness check), shows that personnel expenditure grows 

more than proportionally with the level of subsidy, pointing to possible 

reinforcement effect. However, since also the overall spending remains 

statistically insignificant, this rather implies that HREOP subsidy motivates 

to shift own spending between categories. Together with a high variance for 

investment and common expenditure, this suggests that some municipalities 

might use HREOP funds for hiring additional personnel instead of 

outsourcing some types of spending. Whereas significant negative effect on 

some of other spending categories would be more convincing, the high 

variance (reflecting possibly high project heterogeneity) and no statistically 

significant results do prevent us from drawing stronger conclusions. If it was 

measured more precisely, this effect might actually indicate positive 

reaching of HREOP goals, which is capacity building inside of institutions 

that might lead to decreased need for outsourcing.  

In addition to interpreting the regression results above, we now 

employ the total expenditure regressions to test our main hypothesis directly 

– to see whether EU funds crowd out other expenditure by Czech 

municipalities, i.e. that EU funds inflows translate more than proportionally 

to municipalities’ total expenditures. Therefore we statistically test whether 

𝛾 is higher than 1. A rejection of this test would imply that crowding out is 

taking place and the additionally principle might be violated. We present the 

results of the one-sided t-tests in Table 2. In most cases, we cannot reject the 

hypothesis. This implies that there is no evidence that crowding out is 

present and the additionality principle is violated. Of course, a crowding out 

effect might still be present and additionality principle might still be 

violated, but it is not reliably detected by our estimates. 
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In the following, additional section we focus on a residual analysis that 

might shed more light on crowding out and additionality principle in specific 

municipalities. Even though no systemic crowding out is detected at the 

level of individual OPs, this does not mean a crowding out effect is not 

present at the level of the municipalities. Individual municipalities in 

specific OPs can still misuse the funds to replace own expenditures, which 

might be especially likely in times of fiscal crisis. The model presented 

above is well suited for examining this possibility. Most notably, it can be 

used to find irregularities in the use of funding from ROP and OPE, for 

which it produced particularly neat results. 

We use the residuals from our model to identify the biggest negative 

outliers, which might be candidates for a detailed audit. This analysis can 

potentially be useful for identifying cases with non-standard patterns of 

spending, where the observed investment was far below what the model had 

expected. We create the residual values at the municipality level in the 

following way. We use the above model’s estimated parameters and the 

underlying data to predict the total expenditure for individual municipalities. 

We then subtract this total expenditure predicted by the model from actual 

total expenditure in the data to arrive at the absolute difference between 

these, or, what we call, a residual. To arrive at the relative difference, we 

further need to divide the absolute difference by the actual total expenditure. 

In Table A4 in the Appendix, we list the residuals corresponding to 

cases in which overall spending rose much less than expected based on the 

external funding. Table A4 lists the municipalities with high residuals (i.e. 

negative deviation of actual spending). That means that the EU funds might 

not have been spent in line with the additionality principle (i.e. on top of the 

receiver's standard budget), but might instead have crowded out common 

budgetary expenditures. Such residuals might thus serve as a potential lead 

for selection of audit samples, as they point to receivers with more risky 

behaviour. In this case, it is likely the receivers of the funding violated the 

original allocation purpose of the funding and the additionality principle. To 
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arrive at table A4 methodologically, since we have two overlapping models 

estimating lower and upper bounds, we first set how many potential 

residuals we would like to select from the models. In these results, we set 

the constant to be 40. A municipality's residual is selected as high if it 

belongs among the 40 highest (absolute) residuals in both underestimating 

and overestimating models, which results into 28 municipalities listed in 

Table A4. The reported residuals come from the underestimating model. 

Moreover, we report relative residual to the original budget. In the Table A4, 

we also report another set of values of the relative differences. 

These results might have immediate use in identifying possible 

crowding out risks on the level of individual municipalities. The 

observations with negative residuals of our model point to those, where 

spending rose less than expected, given the level of subsidy. For example, 

the city of Třebíč has spent by 259 mil. CZK less than predicted by our 

model, while receiving about 196 mil. CZK in EU funds. Some of the 

subsidies might thus have been used to cover some investments that other 

municipalities make from own budgets, such as weatherproofing of several 

schools, or schooling employees, which Třebíč actually did cover from the 

EU funds. 

3.6 Conclusion 

By innovatively investigating testing the crowding out hypothesis and 

thus the possible violation of the additionality principle, this paper sheds 

light on these under-researched issues and contributes to the debate on the 

future of European Union cohesion policy. If perfected further, this research 

has the potential to be useful for further application by the audit institutions, 

the European Commission as well as other interested parties and professions, 

including by economists and other academics interested in the European 

Union and public finance more generally.  

We found no evidence of systemic crowding-out on a level of the 

operational programme in the Czech municipalities’ data. However, the 

results do indicate substantive differences between these, pointing out 
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potential risks in several programmes. Whereas results for Operational 

Programme Environment show neat 1:1 relation between EU funds and 

investment, for others the evidence is much more mixed. This is likely driven 

by higher variability of results, implying that projects differ widely in their 

effects on the budget. Arguably, these programmes’ projects are 

heterogeneous, with at least some portion of projects vulnerable to crowding 

out and we propose how to identify these at the municipal level. For more 

precise identification of these, further research may go into the more detailed 

classification of projects, taking into account individual calls or priorities. 

Our methodological approach has implications for the testing of the 

additionality principle. We argue that the current macroeconomic definition 

of additionality is crude, and is limited in its scope for capturing crowding 

out effects on the microeconomic level, even when they may be systemic (as 

in the case of several Operational Programmes). In this light, our 

methodology proposes a novel method for the examination of the 

additionality principle on a recipient level, which is likely more accurate, yet 

potentially broadly applicable if sufficient data are available. We consider 

this the first evaluation of the additionality principle at the level of individual 

recipients of EU funds as well as the first step to develop a methodological 

approach. Further steps should make it readier for a more reliable application 

to a wide range of fund recipients, for which similarly detailed data are also 

increasingly available. Indeed, more research, with newer data or in other 

countries, is needed for the methodological approach to be perfected. 

Further research, directly continuing where our current efforts ended, 

is clearly desirable. Although we have developed and applied the new 

methodology and indicated the effects of EU funding on its recipients’ 

expenditures, and have largely rejected the hypothesis of crowding out for 

Czech municipalities, we feel that confidence in these results and in our 

methods could improve with the elimination of a number of mostly data 

related limitations. Further research should strive to overcome these 

limitations more effectively than we succeeded in doing. As discussed in the 
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relevant parts of this article, we used very detailed project and municipality 

level data for Czech municipalities. However, the time spans are short, 

information is often not comparable across years and knowing the year-

specific cash flows of the individual projects could be much more useful 

than the currently available information about allocated amounts of funding 

and project duration. We are confident that when these data are available, 

the methodological approach applied here will yield accordingly better 

results. 
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3.8 Appendix 

3.8.1 Additionality and the European Commission: new member 

states in 2004 -06 

There has been a verification process for the new EU member states 

for the period 2004 to 2006, which is summed up in the report (European 

Commission 2007), with further details on the methodology available in a 

report on the older member states, (European Commission 2006b). 

Structural Funds (the Cohesion Fund is excluded from the additionality 

tables) accounted for only a small part of the total structural expenditure in 

the new Member States studied during this period, thanks to (a) the gradual 

introduction of financial support under the European cohesion policy and (b) 

the higher share of the Cohesion Fund in these countries. The Structural 

Funds accounted for barely 1 billion EUR out of around 17 billion EUR 

spent overall in the eligible areas.  

According to European Commission (2007), additionality is 

considered to be respected if the average annual national structural 

expenditure1 incurred by a Member State during the funded period (i.e. 

                                                 

1
 Structural expenditure includes all sources of finance at national, regional and 

local level, as well as spending undertaken by other public service bodies  that are 

not part of those sources. In addition, public enterprises ' expenditure can be 

included, though Member States were not obliged to include it. In any event, 

Member States needed to state explicitly which administrative levels and public 

enterprises were included in or excluded from the calculations; the national co -

financing of Cohesion Fund projects was eligible expenditure and had to be 

included. 
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2004-2006) reaches or exceeds the level of structural expenditure agreed 

beforehand1. As European Commission (2007) and Table 1A below show, 

seven out of the nine Member States concerned were found to comply with 

the principle of additionality. Only Malta and Poland failed to fulfil the 

additionality requirements by a small margin. The Czech Republic achieved 

60 % more than the expected level of public national investment in the 

eligible areas. European Commission (2007) notes that fulfilment of the 

additionality requirement is largely determined by the economic 

performance of the country in the period concerned.2 

The detailed assessment of the Czech Republic by European 

Commission (2007) follows: 

“The annual average of national structural expenditure in the reference 

period exceeded by 61% the ex-ante reference level. The main reason for 

this significant difference was the robust economic growth of the Czech 

economy during the reference period. Therefore, the Czech Republic 

complied with the principle of additionality in the programming period 

2004-2006. The expenditure taken into account to construct the additionality 

tables includes the state budget, all local budgets and the relevant state funds. 

It was decided not to include the relevant expenditure of state-owned 

enterprises. As the Prague region was not eligible to Objective 1 in the period 

                                                 

1
 The reference years according to which the additionality targets for the period 

2004-2006 were set were individually agreed by the Commission and the Member 

State concerned, but were always two or three subsequent years selected from the 

period 1999-2002. 

2
 More specifically, the report states that, “indeed, the target level of national 

structural expenditure is set on the basis of the forecasts on GDP growth available 

ex-ante. Member States, which expect higher GDP growth rates, tend to envisage 

higher investments as their economy leaves more room for additional st ructural 

expenditure. 

Over the period 2004-2006, the real GDP growth exceeded the initial forecasts in 

all the Member States concerned by this document. Higher GDP growth meant 

additional financial resources available for the public sector and, therefore, more 

room to undertake new investments not planned when the target level of 

expenditure was set.”  
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2004-2006, expenditure incurred in this region was excluded using some 

estimations.” 

Although the main assessment by European Commission (2007) is 

based on country-level aggregate data, it does look at some further details, 

such as the composition of structural expenditure (and the difference 

between national structural expenditure and structural fund aid). 

3.8.2 Additionality and the European Commission: 2007-13 ex 

ante 

European Commission (2009) is a report on the ex ante verification of 

additionality in the regions eligible under the Convergence objective for the 

period 2007–2013. In addition to this ex ante verification (similar to that for 

2004-2006), the 2009 report analyses additionality from a wider perspective 

focusing on the synergies between national investment policies and 

European cohesion policy, in relation to the macroeconomic conjuncture. 

While this analysis is not supposed to be a part of the additionality 

verification, the amounts of the Cohesion Fund are taken into account in this 

section so that the role of the European cohesion policy in total public 

investment is fully captured and understood. This shows that Member States 

invest, on average, EUR 3 for every EUR 1 invested as part of the European 

cohesion policy. The total public investment planned in the eligible areas 

will account for some 5.6 % of the aggregate projected GDP of these regions. 

In some cases, notably in some of the new Member States, this proportion is 

considerably higher. 

The methodology for verification is quite straightforward. (European 

Commission 2009) explains that compliance with additionality is verified at 

the national level. The national funds are considered to be additional if the 

average annual structural expenditure maintained in the period 2007-2013 is 

at least equal to the average annual structural expenditure incurred in the 

period 2000-2005 (for Member States that joined the EU in 2004, the 

reference period is 2004-2005). Eligible structural expenditure covers three 

main categories (basic infrastructure, human resources and productive 
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environment) as well as total national structural expenditure in both budget 

and off-budget expenditure.  

The additionality verification is only carried out for regions eligible 

under the Convergence objective for the period 2007–2013; this covers 7 out 

of 8 NUTS2 Czech regions – all except for the capital city Prague. In those 

Member States where not all the national territory is eligible under the 

Convergence objective, geographical corrections were made in order to 

exclude structural expenditure in non-eligible regions. In some cases, this 

was done using assumptions or estimation methods (including for the Czech 

Republic and the Slovak Republic). 

The first part of Table 2A shows the level of average annual structural 

expenditure to be maintained by each Member State throughout the period 

2007-2013. The Commission and the Member State concerned agreed these 

amounts during negotiations for the NSRF (National Strategic Reference 

Framework). For the Czech Republic, Table 2 implies that the country 

agreed to maintain structural expenditure of at least 2549 million EUR per 

year (in 2006 prices). As for the expenditure categories (not shown here and 

only in some detail in European Commission (2009)), investment funded by 

the Structural Funds, which is additional to the national investment 

according to the requirements of the principle of additionality, helps to 

balance the composition of public investment to the benefit of expenditure 

in support of the productive environment (innovation, support to 

entrepreneurship, tourism services, etc.). These conclusions need to be taken 

with a degree of caution, as national nomenclatures underlying the 

additionality tables are not fully aligned. Moreover, these tables do not take 

account of payments made from the Cohesion Fund. 

The second part of Table 2A, adapted from the fourth section of 

(European Commission 2009), includes Cohesion Fund in addition to the 

Structural Funds, and shows that the Czech Republic has some of the lowest 

levels (indeed, the second lowest after Slovakia) of national expenditure per 

euro of Community co-financing (which might be associated with a 
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relatively high allocation of EU funds to the Czech Republic in that period, 

or with relatively low national expenditure). As table 3 in European 

Commission (2009) shows, the Czech Republic’s expected average annual 

public investment 2007-2013 was 4,91% of GDP, half (2,44%) of this from 

national investment and the other half from Community investment (2,47%). 
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Table 1. Regression (OLS) results 

 Total 

expenditure 

Common 

expenditure  

Personal 

expenditure 

Investment 

 Lower High
er 

Lower Higher Lower Higher Lower Higher 

Intercept 

(*10^6) 

               

12.898 12.1

56 

2.622 2.363 2.721 2.253 7.554 7.54 

(12727

64) 

(6867

162) 

(967719

5) 

(2803105) (3739545

) 

(946813) (994262) (1147593

3) 

Integrated 

Operational 

Programme 

(IOP)            

               

0.49**

*            

2.27 0.16**

*           

-0.02 0.04***          0.01 0.30***            2.28 

(0.05) (1.62

) 

(0.01) (0.39) (0) (0.05) (0.07) (1.23) 

Human 

Resources and 

Employment 

Operational 

Programme 

(HREOP)          

               

3.2 2.85 1.07 0.76 1.94***          2.79***          0.18 -0.7 

(2.48) (6.21

) 

(0.79) (1.75) (0.21) (0.45) (2.42) (5.57) 

Education for 

Competitivenes

s Operational 

Programme 

(ECOP)           

               

-1.88 -

14.8
6 

0.03 -0.82 2.91***          3.70**           -4.83 -17.74 

(47.63

) 

(72.4

1) 

(30.67) (58.3) (0.69) (1.43) (17.34) (45.78) 

Operational 

Programme 

Environment 

(OPE)            

               

0.98**

*            

1.22

***           

0.16**

*           

0.01 -0.03***         0 0.85***            1.20***           

(0.05) (0.05

) 

(0.01) (0.02) (0) (0) (0.05) (0.05) 

Regional 

Operational 

Programmes 

(ROP)            

               

0.99**

*            

1.53

***           

0.10**

*           

0.26***           0.02***          0.10***          0.87***            1.17***           

(0.01) (0.07

) 

(0.01) (0.02) (0) (0.01) (0.01) (0.04) 

Tax income     

               

3.18**
*            

3.40
***           

1.13**
*           

1.21***           0.92***          0.92***          1.13***            1.27***           

(0.01) (0.02
) 

(0) (0) (0) (0) (0.01) (0.01) 

Debt increase 

               

0.78**
*            

0.44
***           

0.01 -0.01 0.09***          0.04***          0.68***            0.41***           

(0.07) (0.06
) 

(0.07) (0.08) (0) (0) (0.09) (0.06) 

Debt decrease 0.57**

*            

0.62

***           

-

0.03**

*          

0.06***           0.04***          0.03***          0.56***            0.53***           

(0.02) (0.04
) 

(0) (0) (0) (0) (0.02) (0.03) 

R
2

 0
.

9
4 

0.94 0.85 0.85 0.92 0.92 0.82 0.81 

Adj. R
2

 0.94 0.94 0.85 0.85 0.92 0.92 0.81 0.81 

Num. obs. 7
8

6 

786 786 786 786 786 786 786 

Source: Authors on the basis of the data sources discussed in 

the text. 
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Table 2. T-tests for the crowding out hypothesis using results 

from Table 1 on relevant coefficients (t -statistics, p-values and 

significance *** for a one-sided t-test H0: coef>1) 

 Total expenditure Common 

expenditure  

Personal 

expenditure 

Investment 

 Lower Higher Lower Higher Lower Higher Lower Higher 

Integrated 

Operational 

Programme 

(IOP) 

 

0.49***  2.27 0.16***  -0.02**  0.04***   0.01***   0.30***  2.28 

(0.05) (1.62) (0.01) (0.39) (0) (0.05) (0.07) (1.23) 

Human 

Resources 

and 

Employment 

Operational 

Programme 

(HREOP) 

 

3.2 2.85 1.07 0.76 1.94 2.79 0.18 -0.7 

(2.48) (6.21) (0.79) (1.75) (0.21) (0.45) (2.42) (5.57) 

Education for 

Competitiven

ess 

Operational 

Programme 

(ECOP) 

 

-1.88 -14.86 0.03 -0.82 2.91 3.7 -4.83 -17.74 

(47.63) (72.41) (30.67) (58.3) (0.69) (1.43) (17.34) (45.78) 

Operational 

Programme 

Environment 

(OPE) 

 

0.98 1.22 0.16***  0.01***  -
0.03***  

-
0.00***  

0.85**   1.2 

(0.05) (0.05) (0.01) (0.02) (0) (0) (0.05) (0.05) 

Regional 

Operational 

Programmes 

(ROP) 

0.99 1.53 0.10***  0.26***  0.02***   0.10***   0.87***  1.17 

(0.01) (0.07) (0.01) (0.02) (0) (0.01) (0.01) (0.04) 

Source: Authors on the basis of the data sources discussed in 

the text. 
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Table 1A: Results of the ex-post assessment of additionality 

(annual average, million EUR, 1999 prices) 

Country Target Actual Level Variation 

CZ 1314.5 2119.7 61.3% 

EE 374.9 886.5 136.5% 

HU 2991.7 3974.4 32.8% 

LT 382.6 584.4 52.7% 

LV 258.2 596.7 131.1% 

MT 164.8 163 -1.1% 

PL 6279.9 6207.4 -1.2% 

SK 522.6 643.1 23.0% 

SI 582 750.1 28.9% 

Source: European Commission (2007) 
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Table 2A. Report on ex ante verification of additionality in the 

regions eligible under the Convergence objective for the period 

2007–2013 

 Amounts resulting 
from the verification 
of the principle of 
additionality by MS 
(in million EUR, 2006 
prices) 

Average annual national public investment 
per EUR of Community funding (2006 
prices) and eligible population 

Count
ry 

2000
-
2005 

2007
-
2013 

Differe
nce 

EUR of 
national 
expendit
ure per 
EUR of 
Commu
nity co-
financin
g (with 
Cohesio
n Fund) 

EUR of 
national 
expendit
ure per 
EUR of 
Commu
nity co-
financin
g 
(without 
Cohesio
n Fund) 

Populatio
n of 
Converge
nce 
regions 
(in 
thousand
s) 

Populatio
n of 
Converge
nce 
regions 
(in % of 
national 
populati
ons) 

Austri
a 

139 139 0.0% 5.9 5.9 277 3.4% 

Belgiu
m 

1.12 1.12
8 

0.6% 16.9 16.9 1.284 12.3% 

Bulgar
ia 

782 919 17.6% 1.3 2.0 7.781 100.0% 

Czech 
Repub
lic 

2.54
9 

2.54
9 

0.0% 1.0 1.4 9.04 88.6% 

Estoni
a 

1.21
3 

1.31
6 

8.4% 3.4 4.9 1.356 100.0% 

France 1.74
9 

1.81
5 

3.8% 5.7 5.7 1.798 2.9% 

Germa
ny 

22.6
01 

16.5
04 

-27.0% 7.8 7.8 15.176 18.4% 

Greec
e 

8.33
9 

8.66
1 

3.9% 3.6 4.3 10.202 92.2% 

Hunga
ry 

3.33 3.33 0.0% 1.7 2.4 7.272 72.0% 

Italy 17.8
71 

20.6
13 

15.3% 7.6 7.6 17.445 30.0% 

Latvia 595 971 63.2% 1.6 2.1 2.313 100.0% 
Lithua
nia 

755 755 0.0% 1.1 1.7 3.436 100.0% 

Malta 103 107 3.4% 1.2 1.9 401 100.0% 
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Polan
d 

6.50
2 

7.94 22.1% 1.1 1.6 38.13 100.0% 

Portug
al 

3.89
8 

3.94
6 

1.2% 1.6 1.7 7.507 71.5% 

Roma
nia 

3.47
5 

4.77
3 

37.3% 2.8 4.7 21.673 100.0% 

Slovak
ia 

875 876 0.1% 0.7 0.9 4.782 88.9% 

Sloven
ia 

844 957 13.3% 2.3 3.5 1.997 100.0% 

Spain 12.2
51 

13.9
73 

14.1% 4.4 4.6 15.709 36.8% 

United 
Kingd
om 

3.12
6 

3.46
5 

10.8% 9.2 9.2 2.762 4.6% 

Total / 
Avera
ge 

92.1
18 

94.7
35 

2.8% 3.0 3.8 170.341 34.8% 

Source: European Commission’s DG REGIO calculations 

(based on the Commission projections available at the time the 

expenditure targets were set, i.e. autumn 2006) on the basis of 

European Commission (2009) (specifically, tables 1 and 2)  
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Table A3. Median regression results 

 Total expenditure Common 

expenditure  

Personal 

expenditure 

Investment 

 Lower Lower Higher Lower Higher Lower Higher Lower 

Intercept 2695717.

75 

472147.

9 

26911

3 

91310.

63 

-

1643358

**  

-

1875677

**  

245553

7 

13763.9 

               (1858138

) 

(169002

5) 

(74957

4) 

(63753

4) 

(607102) (602783) (152441

2) 

(137217

5) 

Integrated 

Operational 

Programme 

Environment 

(OPE)ration

al 

Programme 

(IOP)            

0.61 2.06 0.15 0.01 0.03 0.15 0.35 1.29 

               (0.42) (2.31) (0.2) (0.83) (0.12) (0.39) (0.67) (1.38) 

Human 

Resources 

and 

Employment 

Operational 

Programme 

Environment 

(OPE)ration

al 

Programme 

(HREOP)          

4.39***     2.43 0.41 1.29 2.02***        2.15 0 -1.04 

               (1.25) (2.97) (0.6) (1.04) (0.62) (1.22) (1.18) (2.22) 

Education 

for 

Competitive

ness 

Operational 

Programme 

Environment 

(OPE)ration

al 

Programme 

(ECOP)           

-5.71 -21.94 4.48 4.33 2.68 1.9 -4.14 -8.95 

               (9.29) (31.68) (4.52) (18.27) (1.64) (3.04) (6.53) (15.92) 

Operational 

Programme 

Environment 

(OPE)            

1.12***     1.14***     0.03 0.02 -0.03 -0.04 1.01***     1.24***     

               (0.16) (0.15) (0.04) (0.05) (0.03) (0.03) (0.16) (0.12) 

Regional 

Operational 

Programmes 

(ROP)            

0.96***     1.46***     0.09*      0.15 0.03 0.07 0.90***     1.31***     

               (0.09) (0.26) (0.04) (0.12) (0.04) (0.09) (0.09) (0.21) 

Tax income     3.17***     3.54***     1.21**

*    

1.23**

*    

0.95***        0.97***        1.02***     1.21***     

               (0.13) (0.14) (0.05) (0.05) (0.05) (0.05) (0.09) (0.09) 

Debt 

decrease 

0.64**      0.58 -0.04 -0.12 0.11 0.09 0.87***     0.01 

 (0.23) (0.31) (0.16) (0.15) (0.09) (0.09) (0.25) (0.25) 

Debt 

increase 

0.38*       0.55 -0.01 -0.01 0.02 0.05 0.48*       0.74**      

 (0.16) (0.31) (0.06) (0.06) (0.05) (0.04) (0.21) (0.23) 

Num. obs. 786 786 786 786 786 786 786 786 

Source: Authors on the basis of the data sources discussed in 

the text. 
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Table A4. Municipalities with high residuals (negative absolute 

differences between actual total expenditure and total expenditure 

predicted by the model) in CZK 

Municipality Actual total 

expenditure 

(2010-2013) 

Total expenditure 

predicted by the 

model 

Absolute 

difference 

(residual) 

Relative 

difference 

Město 

Litoměřice 

775.93 1104.46 -328.53 -0.42 

Město Třebíč 1325.71 1584.31 -258.6 -0.2 

Město Trutnov 1044.46 1302.81 -258.35 -0.25 

Město Příbram 1029.38 1279.58 -250.2 -0.24 

Město 

Raspenava 

585.52 815.88 -230.36 -0.39 

Město Pelhřimov 467.21 658.8 -191.59 -0.41 

Město Valašské 

Meziříčí 

1003.15 1172.08 -168.93 -0.17 

Město Česká 

Lípa 

1075.78 1241.79 -166.01 -0.15 

Město Klášterec 

nad Ohří 

447.99 609.97 -161.98 -0.36 

Město Roudnice 

nad Labem 

431.05 581.1 -150.05 -0.35 

Město Litvínov 968.05 1113.52 -145.47 -0.15 

Město Nový Jičín 760.17 901.03 -140.86 -0.19 

Město Rožnov 

pod Radhoštěm 

470.25 607.62 -137.37 -0.29 

Město Klatovy 677.6 813.61 -136.01 -0.2 

Město Břeclav 826.75 961.09 -134.34 -0.16 

Město Vsetín 862.87 996.8 -133.93 -0.16 

Město Velké 

Meziříčí 

363.23 485.13 -121.9 -0.34 

Město Řevnice 93.11 209.87 -116.76 -1.25 

Město Hranice 610.16 711.33 -101.17 -0.17 

Město Třinec 1252.07 1349.11 -97.04 -0.08 

Město Moravská 

Třebová 

618.16 713.82 -95.66 -0.15 

Město Choceň 202.24 294.54 -92.3 -0.46 

Město Studénka 414.06 504.5 -90.44 -0.22 

Město Kroměříž 898.85 988.89 -90.04 -0.1 

Město Ivančice 296.16 385.94 -89.78 -0.3 

Město Sezimovo 

Ústí 

152.73 237.46 -84.73 -0.55 

Město Svitavy 710.65 787.55 -76.9 -0.11 

Město Hradec 

nad Moravicí 

153.78 228.94 -75.16 -0.49 

Source: Authors on the basis of the data sources discussed in the text. 
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