372 Ekonomicky ¢asopis,63, 2015,¢. 4, s. 372 — 394
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Abstract

Post-communist states of the European Union ti@uidly score in various
rankings of indicators that deal with the degredpErceived) corruption signifi-
cantly worse than most of the old EU member st@es. of factors that strongly
influence the unfavourable rating in these areaa @tuation on the public pro-
curement market. The presented paper aims by usguanftitative analysis
to determine the extent to which are the levelasfuption and public sector
efficiency linked to selected indicators dealinghvthe situation on the public
procurement market.

The paper deals with two main topics. Firstly wecdss the procurement
market from the macro-perspective. Secondly we hesared two econometric
models, which are analysing the relationship betwksel of corruption/effi-
ciency of the public sector and selected indicatirghe situation on the public
procurement market (e.g. average number of bidgnsity of the competitive
effect). The results schow, that there is staigg@ynificant relationship.
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Introduction

Post-socialist states of the European Union (Eafitionally score in various
rankings of indicators that deal with the degregpsrceived) corruption and
public sector efficiency significantly worse tharosh of the old EU member
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states. One of factors that probably influence uh&avourable rating in these
areas is a situation on the public procurement etaMost of analyses that deal
with the issue of corruption, however, do not seelany way to analyse this
relationship in more detail and remain limited tanare verbal notice of this
connection. The presented paper aims to graspthisated issue and by use of
guantitative analysis to determine the extent tactvlare the level of corruption
and public sector efficiency linked to selectedi¢atbrs dealing with the situa-
tion on the public procurement market. In the &tiwe work with both indica-
tors of corruption and efficiency. The reason igtthve assume clear negative
impact of corruption on economic efficiency. Inghiontext it is possible to
mention, for example work of Tanzi (1998): “Theaoeconomic and social
effects of corrupt actions might be very costly auod of proportion to the bribes
received by corrupt officials in terms of resoureessted, the opportunity cost of
resources misused, and the inefficiencies introdirc¢he system.”

Another starting point of the analysis is an agsion that the structure of
the public procurement market and its size is isecaf post-communist states
different from that in the old member states, maimécause of need to reduce
the infrastructure gap. This, however, has serlimpdications with respect to the
extent of corruption opportunities in the given By, as expenditures directed
towards public procurement are usually easier pdodixvia corruption than most
other types of public spending, Delavallade (2006 structure of the present-
ed paper is as follows.

The first section briefly summarises the curreatesof knowledge discussing
contributions dedicated to the link between thelef corruption and the situa-
tion on the public procurement market.

In the next chapter we discuss the procuremenkehdrom the macro-
perspective when we deal not only with its sizedlsb with its structure. Based
on the literature review, both parameters can fggmitly affect the extent of
opportunities for corruption. We also try to analys what extent is the situation
different in the old and new EU member states.

The third chapter discusses several indicators daacribe the situation on
the supply side of the public procurement market.

The following chapter provides an econometric gsialthat aim is to identify
the relationship between the level of corruptioesfrectively an indicator
that monitors intensity of its perception), respegy, between efficiency of the
public sector and selected indicators of the sinabn the public procurement
market.

The concluding part of the paper summarises |lestsarned and discusses
possible political implications.
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1. Existing Research with Respect to the Relationship between
the Public Procurement Market and the Level of Corruption

Although significant portion of the public sect®rtesources is allocated
using the public procurement market (OECD and Bi{tneses range from 10 to
20% of GDP) and a huge amount of articles mentiptrext public procurement
is one of the highest risk areas for corruptiors isue is given a relatively little
attention. The issue of estimating a size of thiglipyprocurement market is es-
sentially covered only by OECD and EC (Audet, 200ECD, 2011) that within
their international comparative studies preserdutations generally based on an
application of the macro-approach (calculationssbasn the data from national
accounts). A more detailed analysis of the impddndividual factors on the
size of the market, differences between individealintries and implications
with respect to the degree of corruption opportesiand efficiency of the public
sector is, however, usually not carried out.

Nevertheless, the relationship between public ymement and the level of
corruption has been identified in several publmadi For example, according to
Tanzi and Davoodi (1997) corruption grows with tridume of public invest-
ment, a fact they substantiated using regressiadheothare of public expendi-
ture/GDP on the corruption index, real GDP per teapnd the share of public
revenue/GDP. They concluded that the economic drasvteduced by corrup-
tion through four channels. Corruption: 1) is irasiag public investement while
reducing its productivity; 2) is increasing pubiliwestement that is not accom-
paned by its recurrent expenditure; 3) is redutimgquality of existing infra-
structure and 4) is lowering government revenuael@eédo finance productive
spending. It is to be noted that public investments for the most part imple-
mented through public procurement. In their latapgr Tanzi and Davoodi
(2000) in particular highlight the larger impactarruption on small and medi-
um enterprises, which, although making up a smaltieted value compared to
large enterprises, employ globally the vast majasftpopulation, have a greater
potential for innovation and a key influence on ¢élsenomic growth.

The relationship between the size of public prement market and level of
corruption is indirectly analysed by Goel and Nal§b998). Based on data from
the US they concluded that there is positive retethip between size of state-
local governements and corruption and negative é@&twgovernment expendi-
ture on salaries and corruption. They highlight tnain part of the non-salaries
expenditures are allocated through public procurgntéessami (2013) analysed
more deeply the relationship between corruption hodget composition in
OECD countries. Her results show, that the corompis associated with the



375

expenditure on health and environmental protectioeontrast, growth of social
spending is inverse to the level of corruption.ikikar approach has been intro-
duced by Gupta, Mello and Sharan (2001), who, hewdwecused only on mili-
tary spending. They found that it is possible teniify the positive relationship
between their size and indicator of corruption pption index. Corruption also
affects allocation of talent, as according to Mwyrp8hleifer and Vishnu (1991)
demonstrated by the growing share of law schodslgates over graduates of
engineering disciplines that is traceable in cadastwith higher corruption.
Therefore,ceteris paribusa more corrupt society needs more lawyers. Burguet
and Che (2004) deal with the issue of corruptiothwéspect to awarding public
contracts, caused mainly through manipulation dlitptive criteria by persons
in charge. However, they also understand this meaijon as another form of
competition whicha priori does not have to affect the allocative efficierilye
key role plays the power of the awarding officeckhange outcomes of the com-
petition (by influencing criteria), and the fact iafhn of the candidates will tend
to bribe (whether the efficient or inefficient on&heir results propose how to
design benchmark criteria so that the distortiofeatfof corruption is sup-
pressed. Prager (1994) congruently describes higagteater flexibility in the
power of officials, the greater the scope for cptian, both in the area of out-
sourcing and in-house production.

The mutual mix of internal and external productigas investigated in the
study by authors Kline and Buntz (1979). The maiobfem is seen in bringing
many activities outside the public sector with éneoneous justification that the
public sector would be in their provision ineffeeti Commissioning especially
expert opinions (a la how to improve somethingrgenise) shall be considered
a black box that without setting specific objecsivdoes not lead to anything but
corruption.

Deciding between internal and external productiootouched upon also by
Fearon (2009), when into account is taken the astmynof information and the
possibility of hidden bribery. Bribes distort theadty of the provided public
goods and direct the authority towards their outsag. In case that the bargain-
ing power of the supplying firm is small and progignof the awarding authori-
ty to bribery large, then increase in the integoityhe office may result in higher
prices, since the supplying firm tries to mainttie office’s preference for out-
sourcing. Respectively, higher prices imply necelysacurred costs of bribes.
In case the bargaining power of the supplying fisnlarge, then it is able to re-
sist the demands for bribes and as a result prevideer prices for its goods.

Results of the above studies can be generally suised that the use of the
institute of public procurement (i.e. external protion) represents an increase
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in the risk of corruption within the public sectand does not always lead to an
increase in the public sector’s efficiency.

Neither of the above-discussed work focuses orattadysis of the relation-
ship between the parameters of the public procunenmarket and the level
of corruption. On this reacts this article thaedrito fill this gap. The presented
approach is unique in Central and Eastern EurogeEjGcountries, because
of the studies here are dominantly contentratedthen sociological analysis
of corruption or problems in the functioning of fitistions (e.g. Guasti and Do-
bovsek, 2011).

2. Macroeconomic Importance of Public Procurement and its Structure

The institute of public procurement representssiressence application of the
external method of production, i.e. situation inieththe public sector decides
not to produce the given good using its own ressistaff, capital goods —
so called in-house production), but instead himesexdernal subject (supplier).
When applying economic perspective, this is ratiama situation where costs
of external production are lower than the cosntédrnal production and simulta-
neously the outputs have the same quality. Wherpadnyg these two production
methods, however, it is necessary to take into @atcosks associated with the
external production. For example, Brown and Pot¢2@D3) point to a signifi-
cant impact of two specific properties of good$x&purchased on the success
of external production. The first is the measuigbdf outputs and thus ability
of the awarding body to precisely specify outputshie contract. The second is
the necessity to carry out specific investmentshenside of suppliers, often in
turn leading to a monopoly dependency. Underesimgdhese two areas in the
procurement processes may lead to opportunistiavielr on part of the con-
tracted suppliers and to an overall price incredidke given public contract.

Apart from the above-discussed economic risksmi@tlly reducing the effi-
ciency of the institute of public procurement, thés also a significant presence
of corruption risks. Space for corrupt activitytierefore substantially larger in
public procurement than in the case of in-houseyebon, since it is very diffi-
cult to embezzle wage funds. It can therefore Ismiraed that the states that
spend more on external production will be more gtdble to corruption risk.
The amount of funds expended on public contradisbeisubsequently referred
to as the public procurement market. Its size regaly dependent on two main
factors: the size of the public sector and theraps$ion of representatives of the
public administration that use of external produttactually contributes to the
reduction of public sector's costs.
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The relationship between the size of public sefweasured by the ratio of
public expenditure to GDP) and the size of publiocprement market is at
a first glance logical. Larger public sector emglayore people and provides
more services and for this it therefore needs tmyme more goods (electricity,
paper, etc.). In reality, however, this relatiopsts complicated by differences
in the structure of public expenditure (e.g. repngation of public investments)
as well as the general approach of public admatistn. In the second case, that
is the assumption of higher efficiency of the ptévaector, there can be expected
a relatively strong link to application of approastassociated with the theory of
New Public Management (see Peters, 2000; Nemek, &042 or Merickova-
-Mikusova and Nemec, 2013). This approach to publigenditure management
is in fact based on the assumption of a highecieficy of the private sector
compared to the public sector. Implications of #ssumption may therefore be
summarised in a simplified was as follows:

1. The state should carefully evaluate whetheresofrits agendas cannot be
normally carried out by the market and if so, bl “get rid” of them (privati-
sation, deregulation).

2. For activities that cannot be performed by rieerket, the state should in
the maximum possible extent adopt external prodadutsourcing).

Size of the public procurement market is mostlgutated based on the data from
national accounts. Data used in the next sectercaculated based on the method
presented in OECD (2001) that calculates the volofneternal purchases as:

PPM =FCE - CFC —IT + SALES + GFCF - CE D
where
PPM  —Public Procurement Market,
FCE - Final Consumption Expenditures,
CFC - Consumption of Fixed Capital,
IT — Indirect Taxes,

SALES - Government Sales,
GFCF - Gross Fixed Capital Formation,
CE —Compensation of Employees.

Data sources are represented by the system ainadtccounts that divides
the government sector into four sub-sectors (gémgreernment, state govern-
ment, local government and Social Security Fun@lee data presented further
down do not include information for the sub-secBarcial Security Funds, in
most countries covered by the health system. Degpitolvement of external
production, organisation of Social Security Funfterodiffers from conventional
public procurement (system of health insurance)thacefore within the follow-
ing analysis we will abstract from it (there wouldt be ensured comparability
of the data for individual countries).
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Chart 1 analyses the extent of the public procerénmarket in the EU-27
countries with regard to size of the market an@ s the public sector. As-
sumed were average values for the years 2000 — Bidghdary years of the
monitored period were determined for the follownegsons. During 1990s was
in the post-socialist countries taking place preceseconomic transformation
that significantly changed the structure of pulaipenditure. In contrast, after
2008 were European countries significantly affedigdhe economic crisis that
also markedly altered public expenditure.

Chart 1l
Relationship between the Size of Public Expenditurand Public Procurement Market
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In the Chart 1, we can identify three main grogpiof states. First, there are
countries that exhibit high (above average) voluofiepublic spending, but
a relatively small (below average) size of the puprocurement market. This
group is dominated by old continental Western Eeawp countries (France,
Germany, Austria, and Belgium). The second groumasle up by countries
where both public expenditures and procurement etsrkre above average.
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In this group are Scandinavian countries (Swedesmniark) joined by some
post-socialist countries (Czech Republic, Hungafye third group consists of
countries with below-average range of public exjtenel and, contrariwise,
above-average sizes of the public procurement rarkéhis group, the Anglo-
-Saxon countries (Great Britain, Ireland) meet Battountries, Bulgaria and
Romania. For these states it is thus possiblelk@atzout application of the New
Public Management approach, which led to reduatiotihe public sector and to
growth in the importance of external production.

Based on the above it can be noted that compartéetEU average, most of
the post-socialist countries show larger size ef plablic procurement market.
This fact, however, has some serious implicationth wespect to the issue of
corruption opportunities since as already mentiogguenditures on public pro-
curement are significantly more sensitive to caiinupthan, for example, payroll
expenses. However, the question stands to whanteisté caused by a general
preference of external production over internadpiciion and to what degree we
witness an impact of the higher value of publicesinents. These investments
are in post-socialist countries pulled by an eftoreliminate the infrastructure
gap (over the monitored period, expenditures of mkeimber states on public
investment represented on average 2.8% of GDP \hilase of the new states
it was 3.6% of GDP). The public procurement markay still be further broken
down into the part allotted to public investmentsl ahe portion attributable to
outsourcing of routine activities of the public ®ec Let us now focus on this
second part, which to a large degree indicate tteneof preference of external
production in securing common activities of the lpubector. By expenditures
on common agendas will be understood the sum cfopaf expenditures of
the public sector (i.e. expenditures on employeesyeased by purchases
of goods and services, excluding public investmelrtsessence, therefore, it
relates to public expenditures reduced by disteégubsidies, debt service and
investments.

The following chart shows the position of indivadwountries in terms of the
volume of public expenditures on common activiaesl the public procurement
market. It can be noted that most post-socialightiies except Poland and Slo-
venia demonstrate an above-average preference ofsthof external production
in order to ensure the normal course of businesgnwhe share of their ex-
penditures on external production exceeds the geevalue 39% of current
public expenditure. At the same time, however, éhesuntries report below
average current expenditures as % of GDP. In & ,chowever, it may partly
be influenced by the Baumolov effect, i.e. the lbgdtween costliness of the pub-
lic sector and economic maturity (Baumol, 1967).
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Chart 2
Importance of External Production in Ensuring Comman State Activities
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It is interesting to follow the above relationshiptween the size of current
expenditure and the public procurement market twepast 20 years. Generally
it can be said that although the old member stawes this period slightly re-
duced the overall extent of public spending on Gbiey also increased the
share of current expenditure on total public exgenel In other words, the cost
of common activities of states gradually displasedial transfers and subsidies
and public investments.

Both the level and dynamics of integration of thd@ernal production into
regular state activities are different for the alti new EU member states. The
following charts show evolution of the share of priprocurement related to
regular activities on total current expendituretled public sector. The conver-
gence of this ratio is over the monitored pericehdly evident, when values for
both the old and new states enter into the inte2&al 50%. For old states, this
ratio was initially 25 — 45% and then slightly irased to 30 — 50%. For new
states the spread of initial values was considerdhit the ratio of the public
procurement market to current expenditures alstdugdly converged to the values
of 25 — 45%. Interestingly, the procurement magketw during the monitored
period only in Cyprus, Malta and Poland (since 20@her new states mainly
manifested a tendency to its decline.
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Chart 3

Ratio of the Public Procurement Market and Current Expenditure in 1990 — 2008 —
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Another interesting question is the extent of gesnin the structure of cur-
rent expenditure, i.e. whether there is an increasgecrease in the importance
of external production. The answer to this questian be sought in the analysis
of elasticities of the public procurement marketesbn the size of current
expenditure. If the value of this elasticity exceell it means the current
expenditure growth accelerates the growth in pupliocurement and its
importance on overall current expenditures incregse. external production
relatively squeezes out internal production). Oa d¢ither hand if the value of
elasticity falls below 1, the opposite is true. &édted results of these elastici-
ties for EU countries over the monitored period sinewn in the Chart 5. It
clearly points at differences between the old a&d member states. For the old
member states, with the sole exception of Gredwe value of elasticity ex-
ceeds 1. This means that during the examined pé¢hiec was a gradual in-
crease in the importance of external productionpamed to the internal produc-
tion. In contrast, the new member states (withekeeption of Bulgaria) show
the opposite tendency.

Charths
Elasticity of the Public Procurement Market on Current Expenditure

3,5

3,0

2,5

2,0

15

1,0

05 -

0,0 -

LT RO EE LV 5K GR IE CZ 51 HU FR PL BE BG UK 5E LU DK I WL ES FI DE PT MT CY AT

Source:Eurostat; own calculation.



383

The results of the presented analysis of the dewatnt of the size of the
public procurement market and its structure shoat its share in post-socialist
countries was considerably higher than in the dldniEember states. This is due
to both a higher level of public investment, andher preference for oursour-
cingu of current activities. Based on the resuftsliscussed literature, we can
assume, that it increases the risk of corruptiothé@se states. But, another que-
stion is the quality of the public procurement nedrkit is analysed in the
following chapter.

3. Indicators Describing Situation on the Public Procurement Market

Assessing functionality of the public procuremevarket in individual coun-
tries is a very difficult task. It is necessarydeal with the lack of “hard” data
that would include information on the number ofrectly awarded public con-
tracts and, contrariwise, the number of problemtgiers. It should be noted
that the scope of the public procurement markeétuige and the same applies
also for the number of procurement procedures ahatcarried out (e.g. in the
Czech Republic, which is a representative of smatgtes, there are annually
carried around 10 thousand tender procedures).

However, we believe that the situation on the jgyiMocurement market may
be analysed based on the degree of competitiohesupply side. This in turn
can be approximated by the average (or median) aunftsubmitted bids, listed
for the individual member states in the Chart Gdtomes unequivocally clear
that in the new member states the average numtied®fs lower than in the old
ones. At the same time, this indicator is clearty imfluenced by the size of
individual countries, since even countries as samlPortugal or Ireland exhibit
extraordinarily high values of this indicator.

The question is of course why is in the post-dsti@ountries (which are
incidentally also countries with a higher level adrruption) this indicator so
low. We believe the reason is mainly due to théofahg two factors. The first
one is the high proportion of non-competitive melhioas shown in Chart 7. In
the case of post-socialist states, such methodssept more than 10% of tender
procedures while in the old EU countries these odghmake up on average
only 4.5%. It is necessary to emphasise that teeofimon-competitive methods
is strictly limited by relevant European Directivasd this restriction applies the
same to all EU countries.

In the post-socialist countries are thus likelpleggl unauthorised non-compe-
titive methods that pose for a corruption behavisulstantially smaller barrier
than traditional open tenders.
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Chart 6
Number of Bids per Country (median/mean)
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Chart7
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The second factor that may potentially reduceatierage number of submit-
ted bids in countries with a higher level of cotrap is a distrust of business
entities in the fairness of tenders. A company teatts to participate in a public
procurement must outlay non-insignificant resouricés preparation of its bid
(ex ante compliance costs of public tender). Howeif¢ghe company does not
expect an objective assessment of tender bidgligves that the probability of
being selected is very small. Thus, it will nottbe willing to spend resources
on a preparation of its bid. The relationship betvthe average number of offers
and the Corruption Perception Index (CPI) (seeveis exposed also by the
value of the correlation coefficient, whiahD.42.

Chart 8

Intensity of the Competitive Effect and the Level &6Corruption in the EU Member
States
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Another indicator that shows the situation on sheply side is intensity of
the competitive effect. Under this term is undesdt@n inversely-proportional
relationship between the number of submitted biud the tendered price. Its
existence was identified by a number of empiricaides (e.g. limi, 2006;
Kuhlman and Johnson, 1983, or Li and Zheng, 2086)an intensity of this
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effect may be considered the average percentageidrtendered prices upon
receiving an additional bid. Intensity of the coriipee effect was estimated for
the EU member states in EC (2011b). Within theofeihg analysis we will as-
sume its value for the second submitted bid. Thstemxce of a relationship be-
tween this indicator and the level of corruptiorillisstrated by the Chart 8. Its
value for countries with a low level of corruptiag very small (e.g. Sweden,
Luxembourg). In other words, the resulting tend&repis only marginally influ-
enced by the number of submitted bids. In contiastountries with a higher
level of corruption brings an additional offer grsficant decrease in the ten-
dered price (even above 6% — Italy, Romania). Ifliwk this finding with the
previous indicator, i.e. the average number of bidsppears that countries with
a higher level of corruption, associated with lovermge numbers of bids, have
likely significant gaps in efficiency of public spding. Provided they manage to
increase the average number of bids, public tencarkl result in substantially
lower prices.

4. Econometric Analysis of the Relationship between the Level
of Corruption and Indicators of the Public Procurement Market

From the previous chapters it is clear that pubtimcurement markets in the
old and new member states differ in terms of thige, structure and dynamics,
as well as in terms of the degree of competitiorthensupply side. The question
remains to what extent all this relate to the lefatorruption in a given country.
In order to clarify the outlined issue, there wdesigned two regression models
dealing with the relationship between the levetofruption, respectively, effi-
ciency of the public sector and some indicatorshef public procurement mar-
ket. The reason, why we use the indicator of edficy of public sector as well,
is widely shared criticism of the Corruption Perib@p Index (see bellow).

4.1. Source Data and Hypotheses

In the first model, as a dependent variable wasl walue of the (CPI). This
indicator, presented annually by Transparency maigonal, includes subjective
assessment of corruption perception of selectgmbretents, especially entrepre-
neurs and macroeconomic analysts (unlike e.g. Euonheter which addresses
the wider public). This index takes the value frGrfor the most corrupt envi-
ronments through to 10 for the healthiest onesalmdvs comparisons among
individual states at a given time. Wilhelm (2002)is study proves the validity
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of this index both by a high correlation with elge index of the black market
size as well as with real GDP per capita.

Naturally even despite all the efforts put intqualified estimate of the level
of corruption, this indicator will remain at thevid of a subjective evaluation
based more or less on responses to a wide setesfigns, such as: “Does cor-
ruption represent a problem in your country?” Gfhlso not suitable for time
comparisons. This deficiency is rooted in the wal & conceived, since the
scale is determined by the position of a givenestaith respect to its peers
(in total around 197) and thus small changes avsezh by the improvement/
deterioration of the position of other countrieswasdl as by changes in the per-
ception (e.g. the condition may remain unchangedgh after a various periods
of time perceived differently) or refining/changitige methodology used. To
these problems point even the authors themselwtstnal observers, on the
other hand, also criticise the use of a researodwtied by third parties (specifi-
cally 13 different surveys, 10 independent insois, where e.g. different
methods are used, not all states are included, etc.

The second model uses as a dependent variable oathe institutional pil-
lar of Global Competitiveness Report (GCRYincludes assessment of property
rights (protection of intellectual property and pecty rights), ethics and corrup-
tion (diversion of public funds, public trust of Igians, dishonest payments
and bribes), undue influence (judicial independefeeouritism in decisions of
government officials), government inefficiency (wefslness of government
spending, burden of government regulation, efficjenf legal framework in
dispute resolution, efficiency of legal framewonk challenging regulation,
transparency of government policymaking), secybtysiness costs of terrorism,
crime and violence, organised crime, reliabilitypaflice services), ethical be-
haviour of firms, accountability (strength of auwit and reporting standards,
efficacy of corporate boards, protection of minpshareholders, degree of in-
vestor protection). The evaluation is conductedalbindicators by World Eco-
nomic Forum (WEF, 2008) through the Executive Qpinburvey with the ex-
ception of the assessment of investor protectidmchvis taken over from the
World Bank studyDoing BusinessTherefore, once again we deal with a set of
guestions focused on the aforementioned areasyithin the in-house survey
by WEF (2010) and in a far more complex concept.

2 This annual report assesses the overall compsiiiss of countries in the world and alto-
gether provides 12 main pillars that map in theegicountry: institutions, infrastructure, macro-
economic stability, health and primary educatioighbr education and training, goods market
efficiency, labour market efficiency, financial rkat sophistication, technological readiness,
market size, business sophistication, innovaticacheof these pillars furthermore includes other
sub-indicators.
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For these variables, we assume that there willdssible to idenfify statisti-
cal significant relationship to the indicators tlisscribe the situation on the
public procurement market (i.e.the poor situat@mn the public procurement
market can be an indication of corruption as wellaav efficiency of the public
sector). With respect to the models presented hed@wvill focus on testing of
the following hypotheses.

There is direct relationship between level of aption (or inefficiency of the
public sector, respectively) and:

» HP1: Low level of competition on the supply sidee@sured in models by
the following variables: average number of subrditbéds, percentage of non-
-competitive methods used and strength of the catiyeeeffect).

* HP2: Volume of public investments.

» HP3: Representation of public tenders in currgpeaditures of the state.

» HP4: Administrative burden of tender processes.

The first hypothesis is based on the assumptiah ¢brruption is largely
made possible through a low degree of competitimoray firms. This occurs
either directly, through administrative intervemo(i.e. by using negotiated
procedures without publication that directly addrealy one company) or indi-
rectly, via low participation of companies in proement procedures. This can
be explained, as mentioned above, by a mistrusbwipanies in the fairness of
the tender procedure or by highly restrictive ctinds for participation in ten-
ders. Other possible indicators of competition lo@ $upply side are the repre-
sentation of non-competitive methods and interwithe competitive effect.

The second hypothesis is based on the assumptbedrruption is positive-
ly correlated with the monetary volume outlaid ompublic procurement and
therefore also the size of public investment. Weeaming out from the already
discussed assumption that funds for public corgract riskier with respect to
corrupt practices than e.g. wages and social gensh similar logic is also atta-
ched to the third hypothesis, this time howevehwéspect to the representation
of public tenders on current expenditures.

Finally, the last hypothesis is related to theigsef administrative burden. It
can be assumed that corruption opportunity willgbeater along with a higher
administrative burden. Processes will thus becoass transparent and allow
corruption to hide. In this case, however, it isgible to consider also the re-
verse causality, where corruption in public prooweat leads to an increase in
administrative burden with the aim to avoid it. Aidmtrative complexity is
measured by the number of men-days necessaryddmplementation of pro-
curement procedure by the public sector (admiriggaosts) as well as, from
the perspective of the tender participant, on thepgration of its tender bid
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(compliance costs). Values were taken from EC (2p1anfortunately more
recent data are not available for all variabledlalke. Because of the situation
on the procurement market and corruption changg ionthe longer term, the
results of the analysis can be considered relgweathe current situation.

The presented models consider the following véesb

* CPlI —value of the corruption perception index,

* GSR -value of institutional pillar quality indicator,

« BID —average number of bids in tenders of the giver stat

* NCP —share of non-competitive methods on the total nunadfepro-

curement processes of the given state,
« CE  —strength of the competitive effect,

Pl —volume of public investment as % GDP,

» PPCE —representation of public procurement on curreneasfure,
« AC  —administrative costs of public procurement,

* CC - compliance costs of public procurement.

Standard descriptive statistics of the variabked above are summarised in
the Table 1. Assumed were data for all EU memlagest(i.e. 27 countries).

Table 1

Summary Statistics
Variable Mean S.D. Min Max
CPI 6.27 1.96 3.3 9.40
GSR 4.74 0.86 3.28 6.18
Bid 4.87 1.53 2.10 8.80
NCP 8.08 8.30 0.10 29.00
CE 3.59 2.11 0.00 8.03
PI 3.10 0.92 1.18 4.50
PPCE 0.39 0.06 0.27 0.51
AC 25.6 12.5 11.0 68.0
ccC 17.3 6.30 10.0 34.0

Source:Own calculation.

4.2. Results of Models

In general, examined models may be specifiedarfadhowing form:
yi =B X/ +¢ ()

whereX captures the vector of potential variables th&tcafthe dependent
variable. The general form will be further appl@dtwo basic models, where in
the first model the dependent variable is represkily the indicator of per-
ceived corruption and in the second one by theevafuhe institutional pillar.
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The design of models and tests carried out (veasipect to the OLS assump-
tions) were performed based on the findings andmeeendations presented
in Gujarati (1995) and Wooldridge (2009).

The following table shows the results of the firgbdel; presented result is
a reduced model in which were retained only vaeisbthose regression coeffi-
cients showed statistical significance at leash@t5% significance level. During
the testing of the model there were found no problevith heteroscedasticity
(White test), collinearity or normality of residsdlgoodness of fit test).

Values of the regression coefficients confirm Wadidity of hypotheses 1, 2
and 4. It turns out that there is a relationshipwieen the level of corruption and
the situation on the supply side of the public prement market. Higher corrup-
tion affects those states in which the low levetompetition on the supply side
is caused by excessive involvement of negotiatedgutures without publica-
tion. Statistical significance of the coefficiemtr fthe competitive effect in turn
points at the fact that small number of submittets nnambiguously results in
losses for the public sector; additional offer ggnto more corruption-ridden
countries greater decrease in tendered prices.tdsteally insignificant has
proven the regression coefficient for the averagenlmer of submitted bids.
However, this may be partly due to the relativéggngicant correlation between
this indicator and the variable “representatiomaf-competitive methods” (cor-
relation coefficient is —0.64).

In terms of macro-indicators related to the pulpliocurement market, con-
firmed has been the relationship between the dizmublic investment and the
level of corruption, in correspondence with conidas of Tanzi and Davoodi
(1997). In contrast, importance of the represemtatf public procurement to
ensure common state activities has not been coadirihus it may be indirectly
inferred that the public procurement of infrasttuet projects is more corrupt-
-sensitive than outsourcing of conventional agendhsse results are also con-
sistent with study of OECD (2007) that mentionsr@atger incidence of corrup-
tion in the sectors of energy, construction, tetecmnications and defence.
Exactly these sectors are more capital intensiveglve new technologies and
their needs are met with unique solutions assatiaith involvement of many
experts. Transparency of such projects is low adithdp of bribes easier.

Finally, it appears that there is a relationshiwlmen the values of transac-
tion costs of public procurement, specifically amaheir part carried out by the
public sector. Confirmed thus was the hypothesthat countries with higher
corruption have public procurement processes mimgrastratively demanding.
At this place, however, it should be noted that ddeninistrative complexity
may be both a cause of corruption as well as aorespto it.



391

Similar results were brought also by the secondehahich as an explanatory
variable assumes efficiency of the institutiondleps. Direction of the influence
by individual variables is the same as in the mesicase except for public in-
vestments whose influence proved statistically gim$icant. This is logical,
since public investment should increase the overatinomic efficiency and
towards efficiency of the public sector act nelyrak slightly positively. Once
again, during testing of the model there were fonagroblems with heterosce-
dasticity, collinearity or normality of residuals.

Table 2
Models 1 and 2 — OLS, Used Observations 1 — 27
Model 1 2
Dependent variable CPI GSR
const 11.4679 *** 6.4277 ***
(0.7646) (0.2131)
NCP —0.1013 *** —0.0548 ***
(0.0231) (0.0098)
CE —0.3845 *** —0.1807 ***
(0.0923) (0.0407)
PI —0.4445 **
(0.2095)
AC —0.0632 *** —0.0232 ***
(0.0154) (0.0068)
F test (p-value) 0.000 0.000
Adj R2 0.78 0.77

Note: The significance stars mean: ** p < 0.05; *** ©<01; Standard deviations in parentheses.
Source:Own calculation.

Conclusion

Results of the above presented econometric mathel® that there is rela-
tionship between the situation on the public prement market and both the
level of corruption and efficiency of the publiccsar. In both cases is the rela-
tionship brought mainly by the insufficient level competition on the supply
side, in the case of corruption also by the valupublic investment. The con-
clusion about the relationship between corruptind the size of public invest-
ment is consistent with the results of many studieszi and Davoodi, 1997;
Hessami, 2013). Assotiation of parameters of puplimcurement market and
level of corruption has not yet been investigat®dt what do these findings
mean? Primarily it has been shown that despiteritieism by numerous authors,
indicators of perceived corruption and public seetfficiency really could indi-
kate problems in the public sector. In terms of ghblic procurement market it
is also possible to infer its quality by a systdmsaveral indicators (representation
of non-competitive methods, strength of competiteféect, etc.) that can be
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relatively easily measured and their developmentitored over time. For exam-

ple, should we want to monitor the situation iniwalal countries and assess
whether there came to an improvement or deter@rait is appropriate to ad-

dress the above-mentioned indicators. In case fritheocountries reports an

increase in the level of competition, it is cleaalypositive phenomenon. Subjec-
tive methods of corruption and efficiency assessraemtherefore tied to objec-

tive indicators of public procurement and can h@aeed by them. We think that

it is main findings of our research.

The results indicate that the infrastructure spendepresents potentially
greater risk of corruption than other governmentcpbases. In the first place,
confirmed are thus studies (OECD, 2007) which seatgr potential for corrup-
tion in capital-intensive industries. Secondly,large investment projects usual-
ly participating prominent market players able &mwge the necessary capital.
At the same time, however, they have at their diapdinancial resources to
manipulate the market and stakeholders (both peooent officials as well as
competitors in terms of cartel agreements). Thig fead to a concentration in
sectors and squeezing of medium and small busimesgeas accurately defined
in the study by Tanzi and Davoodi (2000). Dissatitbn from unequal oppor-
tunities of squeezed out entities (as employershef majority of economy’s
population) is then projected also to the dissatigdbn of general public and
perception of corruption and efficiency in the givsate.

Countries faced with a high level of corruptioroghl with respect to the
public procurement market focus on its larger opgrind sharpening of compe-
tition. It is necessary both to increase the maskatedibility as well as to re-
move all unnecessary barriers. As an absolutelessty seems to limit the
scope of non-competition methods. In this respemiyever, we are likely also
witnesses of a failure from the side of the Eurmp&ammission which is unable
to ensure observance of the uniform regulatiomefpublic procurement market
in the EU member states.

At the same time, the public procurement markdesimore risks than the
conventional in-house production. Example of old iB&mber states, perceived
as less corrupt, has demonstrated that rising szfojies market may be a signif-
icant aid in reduction of the volume of public ergdagure. For new member
states this does not necessarily always hold MiEmanagement of the institute
of public procurement has a major impact on econotavelopment. An in-
crease in the size of the public procurement maragt result both in savings
and waste. That is to say, a crucial role is pldyethe quality of the controlling
— public — sector (its institutions and authoritiggat the institute of public pro-
curement uses.
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