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Abstract

This article examines the impact of selected factdrpublic contracts on the
efficiency of public procurement with an emphasigdecentralization. We ana-
lyzed the influence of these factors using an emetiic model applied to data
on public procurement, specifically on pubic constion contracts for 2013 —
2014. To achieve a higher degree of assurance we werified these results by
analyzing public contracts for the purchase of gasthe years 2013 — 2014. In
the context of the available data, this public caat procedure has a relatively
homogeneous subject of performance. The researoblugions which have
been reached are significant, partly for the coesidions regarding the central-
ization vs. decentralization of purchases, but thiep represent a valuable con-
tribution to the empirical investigation of the @&tralized production of public
goods and services.
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Introduction

Significant amounts of resources are utilized yyerar for public contracts.
In the EU, the average volume is about 14% of GBE@, (2014). In the Czech
Republic, the size of the public contract markeR@13 was around 493 billion
CZK. (For a clear comparison, the total consumegbwalic contracts amounts
to 42% of state budget expenditures.)
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Public procurement is therefore an important urent of fiscal policy and
thusly considerable attention is being paid toeasing its efficiency and trans-
parency. Just a one percent increase in efficieaaylead to significant savings
in public resources. It is therefore importantdol for and examine factors that
lead to increased efficiency in public procuremditite aim of this article is to
analyze the impact of selected factors of publacprement on the effectiveness
of public procurement with an emphasis on the faofodecentralization. We
searched for the answer to this question with #lp bf an econometric model
which was applied to data from public constructmmtracts awarded in the
Czech Republic in 2013 — 2014. For confirmatioroof conclusions, we veri-
fied the results obtained with the public contnaicedures for the purchase of
gas in 2013 — 2014. We discuss the results ofrtludeling with respect to the
issue of decentralization.

1. Theoretical Background Examination

1.1. The Problem of Efficiency in Public Procureme  nt in Contemporary
Research

The basis for an analysis of efficiency in pulgpfocurement is represented in
the debate surrounding the effective productioputflic goods and services (see
e.g. Lundsgaard, 2002; Nemec, M&dva and Strangfeldova, 2010). Part of this
debate is the issue of efficiency in public procoeat (Strand, Ramada and
Canton et al., 2011). Efficiency in public procuesthhas been analyzed under
the context of various key factors such as conipatiin public procurement
(Domberger and Rimmer, 1994; Milne and McGee, 1982ish, 1991) and
transparency in public procurement (Burget and G€4). The problem of
efficiency in public procurement has also been yaea under the context of
analyses of production costs (Bulow and Klempet®96), transaction costs
(Bajari and Tadelis, 2001) and the impact of caniing on the effectiveness of
public procurement (Bolton and Dewatripont, 20@&) well as other factors. An
analysis of the impact of decentralization on pulpliocurement, as far as we
know, still remains unexplored.

In the Czech and Slovak literature, research doigpaontracts can be divid-
ed into several branches. The first branch conskstudies on the theory of
contracting, i.e. which public goods and serviced ahould be contracted out
and in which cases to choose which type of coritrg¢iNemec, Metikova and
Ochrana, 2008; Nemec, MikuSova M#wva and Grega, 2014). To find infor-
mation regarding building econometric studies whegamine the impact of the
openness of the selection process, the numberdsf bivaluation criteria and
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other factors on the difference between the exgdeatie and the value actually
tendered, we look to, for example Ochrana and P&@13), Pavel (2014);
Pavel and Kubik (2011). Their findings confirm grgument that the more open
procurement process and the greater the compeéffeet are, the greater the
difference between the anticipated and actual tedderice ultimately is.

Another part of the studies explores the problérafficiency in public pro-
curement in various sectors, such as health cdezdKand Maaytova, 2013),
and construction (Pavel and Kubik, 2011). Anotherug of authors such as
(Nikolovova et al., 2012; Kamenik et al., 2011) Ideaith public procurement
in terms of transparency. Transparency relatedhéoeffects of changes in the
law on public procurement as such is shown byid2015), and Pavel (2014).
Scientific investigation has also focused on irdéional comparisons of various
aspects of public procurement. Most frequently doaee comparisons with
Slovakia (Nemec, Pavel and Grega, 2015; Pavel awak®va-Beblava, 2012;
Jurik, 2013) or with post-communist states (Pavel, 20Very few works
addresses post-contractual behavior. The exceptomsPavel and &kova-
-Beblava (2012).

This fact is mainly due to the necessity of mardeh collection. In our lite-
rature review, we found only two works that at teamrginally mention the
impact of decentralization on public procuremerdgg&ding the examination of
post-contractual behavior, we have already mentidPevel and $akova-Beb-
lava (2012). For completeness, we have also ligtedvork published by Pavel
(2013). In this case, however, it is not scientifierature, but a professional
journal for municipalities.

2. General Model

2.1. Data and Selected Variables

For the construction of an econometric model,dh& which was used relat-
ed to public works contracts whose awarding waedisn the Journal of Public
Procurement <www.vestnikverejnychzakazek.cz> phbblisin 2013 and 2014.
In total, the model includes 10 043 records on iputdntracts or parts of public
contracts (8 98 of the Act on Public Procurememsiije public contracts with
incomplete records were excluded. Another 303 entwere also excluded for
the reasons of missing data on the estimated \&lulke public contracts, the
tendered price, or the number of bids submittedack of data on some of the
other independent variables which were to be usddle model itself led to the
disqualification of 242 public procurement records.
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Dependent Variable: The Standardized Price

In order to compare individual contracts with diffnt volumes, it is neces-
sary to somehow scale the prices of the public ygeuents. For this reason,
there is a standard for dividing the estimated ealiithe public contracts. There-
fore, a dimensionless quantity is obtained whiaffidates the proportion of the
final price which is derived from the expected erid his term appears in the
econometric as a response variable. Utilizing thia,dit is shown that the price
of a public contract reaches an average of 0.78glithe expected value (median
value 0.81).

Explanatory Variables

Number of Offers

The number of offers submitted is a variable thaxpected to have a signif-
icant negative impact on the standard bid price.oAmthe monitored public
works contracts, an average of 5.98 bids were dtduinfthe median number of
bids amounted to 5).

Type of Authority (State, Region, Municipality)

Another variable for which we anticipate a possibhpact on the bidding
price is the type of contracting authority. In terof the focus of this article, the
contracting authorities were categorized as theyiarthe Bulletin of Public
Procurement. This proved to be very useful. Fos teiason, we proceeded to
categorize the authorities as being the state,tgpuomunicipality, and as other
contracting entities. The groups of contractinghatities listed were assigned
an appropriate dummy variable in the econometriclehoThe following rules
were followed for the classification of the contrag authorities into categories:
In order to designate contracting authorities, didsions from the Bulletin
of Public Procurement were used, namely the categbfinistry or any other
national or federal authority, including their commpentsandNational or Fe-
deral agency/officeDummy variables for the regions were designateguiblic
contracts awarded in one of the regions within@zech Republic, with the ex-
ception of capital, Prague, which was counted antbagnunicipalities. Among
the municipalities, contracting authorities conitainthe name of a village, town,
township or district were included. Among the otlentracting authorities
included were (in the model, indication of nonetloé above additional va-
riables), for example, other organizations estaklisby the state, regions or
municipalities, public enterprises, universitieshsidized or sector contracting
entities.
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Type of Award Procedure

Within the model, there are distinguishable typeaward procedures which
correspond to the Public Procurement Act. A classibn of procurement pro-
cedures according to the Bulletin of Public Prooweats is also used (with the
exception of special unused subcategories foricesdrprocedures and negotiated
procedures with publication and shortened deadlifgesyond the categorization
from the Bulletin, a category for a simplified betthe-threshold procedures
was added.

Evaluation Method

The Public Procurement Act allows the evaluatibteaders on the basis of
one criterion — the offer price, or based on miétigriteria, known as “economi-
cally advantageous tenders”. In the analysis ofdtite, it was found that 86.7%
public procurements used an assessment purely basen offer price. Further
explanatory variables related to method of evahgathe submitted bids is the
weight of the bidding price during evaluation. metcase where only the bid
price is evaluated, the weight is then 100%.

Other Explanatory Variables

Furthermore, there are dummy variables which esgpmhether: fulfillment
by the subcontractor was expected (at 43.1% oftbigitored contracts), wheth-
er the contract was financed by the EU (47.2% séspawhether there was a use
of electronic auctions (1.4%). As an additionallerptory variable is the indica-
tor for whether the contract was awarded for ofludgjects, i.e., whether it is was
a case of central procurement (1.2% of cases)ai@eaaspects of time express an
artificial variable acquiring a value of 1 for ceoantts reported in 2014.

Data from the Czech Statistical Office on indivadidlistricts and regions is
also utilized, in particular, there is data on Wiadue of GDP per inhabitant, the
population of districts, the number of businessesl the number of enterprises
having construction as their main activity. Indaat have been calculated from
the data for individual counties (the number ofibeisses per 1 000 population
and the number of players in the construction itrguper 1 000 inhabitants
within the district), which indicate a certain degrof the economic level and
strength of competition in the given market.

2.2. Results (General Model )

Initially, in the framework of our analysis we gtacally compare the aver-
age price according to the bidders. The followihgrt shows the average price
achieved/awarded according to the contracting aityho
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Figure 1
The Average Price Achieved/Awarded According to th€ontracting Authority
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Source:Bulletin of Public Procurements; own calculations.

At first glance, a graphical inspection of theadaeems to validate the as-
sumptions which were made in the theoretical sectimunicipalities manage the
lowest average standard rates, followed by theoregand finally, by the central
government. We will try to authenticate these fingsi using an econometric
model. Complete results of the model are listethenAppendix 1.

The parameters given in the preferred model aenrding to the respective
t-tests, statistically significant at least at 8&% confidence level. The coeffi-
cient of determination reaches 0.36; indicating tha model explains 36% of
the variance behavior of the adjusted price ofcth@racts.

The parameters relating to data regarding the ofpeuthority suggests that
the tendered price of the contracts when compaitdtie expected value are
relatively low in the regions, at the state lewgki0.2% higher, and in the mu-
nicipalities, the predicted values are about 0.5%hdr than in the regions
(which is still 1.3% less than the other group ofttacting authorities). Regard-
ing the parameters related to regional charaadtesjsthe parameter describing
the number of economic players in the constructiaustry for every 1 000
inhabitants within a region was shown to be siatily significant, with the
respective value indicating a higher price for cacts in regions with more
players in the construction industry. This ressilai odds with our expectations
as defined in the objectives of the work.

More substantially, we can consider the reaffiforabf the positive effects
of competition on the standard price, i.e. that adglitional offer further reduces
the contract price by 3.4% against the expectedeyalhile the effect of addi-
tional offers is gradually weakened. As for theeeffdealing with the types of
award procedures, other types were shown to leh@yteer contract prices when
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compared to an open procedure. Further, the da@estithat EU subsidies in-
creased the contract price by 1%. The model aldicates that the evaluation of
economic benefits may result in a lower bid pribat nevertheless, a higher
share of the weighted price leads to a reductigpriices in the evaluation crite-
ria. Given the values of the relevant parametéis, dpparent contradiction can
be explained this way: the greater weight of theepmn the evaluation criterion
affects a lower tendered price, but that relatignsloes not seem linear. Con-
tracts awarded in 2014 compared to 2013 also edttitiiier prices.

3. Homogeneous Model (the Price of Gas)
3.1. Data and Selected Variables

A subject of interest is data on the procuremdrgas supplies (CPV code
09123000-7), whose announcement was in the BullgtiRublic Procurement
which was published in 2013 and 2014. Of theseipuwntracts, or parts of
contracts (of which there were 397 awarded in gporting period) 120 public
contracts were randomly selected, which were trdake individual profiles of
contracting authorities regarding the tendered pmite of gas and the estimated
guantity demanded. Contracts for the supply of nahigas were chosen because
they are a homogeneous subject of fulfillment, whée unit price is not influ-
enced by the quality or technical requirements o $ubject of fulfillment,
which should significantly reduce the possible fshe model results due to
various parameters of the required fulfillment adlhas different ways of deter-
mining the estimated value of the public contragtsthe same time, contracts
with this subject are awarded according to law uffident quantities for the
different types of contracting authorities.

Dependent Variable

The listed gas price (CZK without VAT per MWh)tigse explained variable
in this model. This is the price for gas supplidthaut regulated components of
the price determined by the Energy Regulatory @ffim some contracts this
price is also determined separately for retail @mstrs (up to 630 MWh per
place of consumption per year) and wholesale custerfor is still priced sepa-
rately for middle-consumption). For such contramtgarts of contracts, where
more sub prices were set, the average price waslasd (weighted average
according to the expected amount). In the casheohihalyzed data, the average
unit price of gas corresponded to a value of 7@&ZK/MWh (minimum value
614 CZK /MWh, maximum 784.9 CZK/MWh).
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Explanatory Variables

Contracting Authority

Similarly, as in the previous econometric modeladl as here, dummy vari-
ables act as explanatory variables indicating wdrette contracting authority is
the state, a region or a municipality. Unlike tlleyious case, the categorization
is not according to the Bulletin of Public Procueerh (which exhibits some
errors) but instead, the authorities were manusilyed into appropriate groups.
Among the municipalities and regions, associatiminsmunicipalities or regional
organizations for central procurement have also Ipésced.

Type of Award Procedure

Another explanatory variable is the type of pragedaccording to the law.
The possibility of using a negotiated procedurehaiit publication pursuant to
§ 23 article 5 point c) of the Public Procuremeict,Aor contracts awarded on
commodity exchanges is specific to the case ofraotd for the purchase of gas
(or commodities in general). For these contrabiste are competing bid prices,
however, some data (such as the number of bididens} available.

Variables Indicating the Size of the Public Procuent

Additionally, we consider some of the variablepresssing the volume of the
public procurement suitable as response varialgigarding the anticipation of
the possible impact on the achieved price of gasyTcould be the anticipated
volume of gas purchased or the estimated valuleeoptiblic contract.

Figure 2
The Size of the Contract According to the Contractig Authority
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According to the analyzed data, the average voldemanded in a public
contract, or in the relevant parts of the procumemamounted to 27 821.77
MWh and the anticipated value had an average &3%3538.95 CZK.

3.2. Results: Homogeneous Model — the Price of Gas

The following chart (Figure 3) shows the averagg price achieved/awarded
according to the contracting authority.

Figure 3
The Average Unit Price Achieved/Awarded According @ the Contracting Authority
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Source:Bulletin of Public Procurements; own calculations.

According to the preliminary inspection of the ginecal data, it is clear that
there are differences among the various leveléi®fcontracting authorities, the
lowest unit prices were seen from the contractimfpaities at the regional level,
followed by the municipalities and finally, the ¢ext government. In order to
clarify these conclusions, we used an econometiatyais. Complete results of
the model are listed in Appendix 2.

Even in this case, our model explains a relativehpng variability in gas
prices. It also confirms the initial assumptionttivdoen the central government
is the buyer, the unit prices are higher. The mflce of the contracting authority
at the level of municipalities and regions is apprately the same. The number
of units demanded and the estimated value havestine effect on the unit price,
indicating a lower unit price for large orders (wole discounts).

The number of bids in this case have been praved statistically insignificant,
which may be partly due to the fact that this pastmis present in only half of
the contracts, since contracts awarded throughgatia¢ed procedure without
publication on the commodity exchange are not mhetl The price is also lower
in the case of the open procedure or for contrastarded on the commaodity



31

exchange than for contracts awarded under the iiedpbelow-the-threshold
procedure. The contracts awarded in an open proeeaiuon the commodity
exchange achieved similar prices. Also, the modsl ot rejected the hypothe-
sis that there is no difference between the piitéise open procedure and prices
on the commodity exchange in negotiated proceduitb®ut publication.

4. Discussion

Our study showed that both in the case of construevork which is charac-
terized by considerable heterogeneity, as in tee chcontracts for the purchase
of gas, which can be described as homogeneousetiteal government achie-
ved lower levels of efficiency; by contrast, regagained higher savings when
contracting than the central government and muaiitips. In the case of munic-
ipalities, the results are not so conclusive fanstuction work where munici-
palities performed worse than the central governméfe can search for the
cause of that fact in the large number of contngctiuthorities on the side of the
municipalities, where one can clearly find betted avorse contracting authori-
ties, but also in the causes that we will mentiothe conclusion.

When searching for the causes of this situatiapwist consider the fact that
the awarding of public contracts affects the resfiltnany often contradictory
phenomena. The example of buying electricity weadtdeith in a similar man-
ner in a study (Soudek and Skuhrovec, 2013). Howewvstatistically significant
correlation between the final price and the typeamfitracting authority was not
identified. Assessing the effectiveness of the rgangnt of hospitals in Czech
Republic (Luhan and Novotna, 2014) and Slovakiamdigg this topic was dealt
with by (Nemec, Metikova and Strangfeldova, 2010). Hospitals run by igiun
palities have a lower trend in the growth of défaint hospitals established by the
state. The quality of care, however, accordingh® duthors' opinion, is not in-
fluenced by the type of property. Our model, evdremw compared with other
already published models achieves a high coeffi@&netermination, and does
not cover the whole behavior of the variabilitytbé final price. Therefore, by
the relatively good results of regions comparedhwiher levels of government,
we can explain the optimal level of decentralizatiowards the accountability
of responsible officials, efficient allocation (Hékova and Spek, 2013), and
also the optimum range of economies of scale. Riagarthe example of pur-
chasing gas we demonstrated that the size of titeacb has a significant impact
on the achieved price, while the size of the cohtlapends on the type of client. In
theory, the economies of scale should have a Ueshaprve. We can therefore
assume that when regions are a sponsor, we widl heached a peak. A shift at
the level of government, either above or belowl mian a reduction in value of
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economies of scale. In the case of the transitioa higher level, we must also
take into consideration the increased costs ottloedination and harmonization
of requirements for all entities. On the other hamdve down one level, i.e. at
the level of municipalities, and this representsatgr heterogeneity on the part
of the suppliers, while awarding various sizes aftacts from small to large.
The potential for achieving economies of scalemsiker. This fact is confirmed
by inspection of the data, since the contractingaities have often been associa-
tions of smaller municipalities. Diseconomies dlse¢ however, compensate with
higher accountability within the municipalities. i§hassertion is supported by
the studies (Freille, Haque and Keller, 2007), whtheir research tested the full
impact of decentralization on a sample of more th@® countries utilizing 20
indicators of decentralization on the Corruptiomcption Index (CPI) Transpar-
ency International (T1) and The World Bank. Accaglio this, market decentrali-
zation, in terms of fiscal federalism is associatéti lower corruption.

Another important factor is the administrative tsosf the implementation of
the tender, which might favor centralization. Theéhars are not aware of any
study in which the costs among various levels ofegoment have been com-
pared. The problem of administrative costs, howewas compared by Pavel
(2014), who argues that savings achieved by grdedesparency are greater
than the administrative costs of the tenders. Resd reasons, we believe that
a centralization of public procurement, e.g. in tbven of the creation of a spe-
cial office which would be responsible for ensurthg provision of its acquisi-
tion of certain services or commodities, may natagis achieve higher savings.

Conclusion

Analyzing the problem of efficiency of public ptoement in the context of
the idea of decentralization has shown that this reglected problem in con-
temporary economic theory. This study is one of rdue exceptions that ad-
dresses this problem. The study confirms that Ogeseral conclusion about
self-government units, which can make effectiveisiens, applies to the field of
public procurement. Empirical data analysis alsowshthat the problem of de-
centralized decision-making in the public aren® &las some new findings. On
the municipal level there is likely to be a lowegdee of information asymmetry
and greater opportunities for local authoritiestfar flexible selection of appro-
priate means to provide public goods and serviths was positively reflected
in a higher level of efficiency in public procuremtecompared to the central
government. This is indicated by the results of ieicgd research comparing the
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estimated price and the final price of public caots awarded at the level of
regions, municipalities and the state.

Among the more surprising results was the findhmag there are higher costs
for public procurements in regions with more play@rthe construction industry
(per 1 000 inhabitants in the region). A possibtplanation is that with public
contracts at the regional level, the individualderers know each other very
well already from previous contests. This inforraaton the production capaci-
ties of the individual rivals (candidates) can lsediin their strategic decisions
of where ,to target their bidding price“. This dagst exclude the possibility that
the higher price is due to the effect of bid riggilCompanies from the region,
which ,turn on Public Procurement®, may more rea@igjree to an agreed offer
(bid rigging), than in the case of the central gaweent level. This may also
explain why municipalities perform worse than tlemttal government. We in-
tend to empirically examine these hypotheses ithéurresearch.

Another identified factor influencing the efficienof public procurement are
the economies of scale. In theory it should woikt tihe greatest economies of
scale would be achieved by the central governniére.findings show, howev-
er, that in the case of public procurement it doet automatically work that
centralized buying lead to higher savings. The equence we denote as ,de-
preciating effects of centralized procurement”. Wielerstand them as additional
cost implications due to the need for coordinabodies who are involved in the
system of centralized procurement, including addal costs such as identifying
the demands of individual subjects after being redigtpurchased by the state,
as well as related administrative costs.
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Appendix 1

Model 1. OLS, using observations 1 — 10043 (n = 9801)
Missing or incomplete observations dropped: 242

Dependent variable: price_norm
Heteroskedasticity-robust standard errors, vahHIit

Coefficient Std. Error t-ratio p-value
Const 1.0939 0.0621716 17.5948 <0.00001 [
Number of bids —-0.0344101 0.00221762 -15.5167 (€301)] e
Sq # of bids 0.000724534 0.00010925(L 6.6319 ocom1 ok
Municipality —0.0133152 0.00394122 -3.3785 0.(07 | ***
Region —0.0187947 0.00634695 —2.9612 0.00307 ok
State —-0.0164741 0.00566754 —2.9067 0.00366 ik
Subsidy 0.0100965 0.00348461 2.8975 0.00377| ** |*
Economic advantage —0.0339909 0.0127821 —2.6593 .00784 Fkk
Price weight —0.00241775 0.000617802 -3.9135 D90 ik
Awarded_2014 0.0307012 0.00343198 8.9456 <0DO0 | *+*
Number of construction ik
entities per capita 0.00228852 0.000385936 5.9298 <0.00001
Restricted procedure 0.0876381 0.00798099 10.9809 <0.00001 ok
Negotiated procedure Fokk
without publication 0.0861388 0.00730012 11.7996 <0.00001
Negotiated procedure ok
without publication 0.0276343 0.00972011 2.8430 0.00448
Simplified below the ok
threshold procedure 0.0139296 0.00434608 3.2051 0.00135
Mean dependent var 0.790583 S.D. dependent var 0.205050
Sum squared resid 261.7668 S.E. of regression 0.163552
R-squared 0.364712 Adjusted R-squared 0.3638p4
F(14, 9786) 607.9400 P-value(F) 0.000000
Log-likelihood 3846.445 Akaike criterion -7 6890
Schwarz criterion —7 555.036 Hannan-Quinn -7 686.3

Source Authors.
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Apendix 2

Model 2: OLS, using observations 1 — 120

Dependent variable: price per unit
White's test for heteroskedasticity
Null hypothesis: heteroskedasticity not present
Test statistic: LM = 17.5867
with p-value = P(Chi-square(14) > 17.5867) = 0.2562

Coefficient Std. Error t-ratio p-value
Const 731.174 6.16558 118.5896 <0.00001 *
State 12.1998 6.38155 1.9117 0.05842 *
Number of units -8.90577e-0% 3.83627e-04 -5321 0.02204 *
Avardet 2015 -15.4152 4.30963 -3.5769 0.00057 ***
Open tender process -16.5914 6.70012 —2.4763 0.01474 *x
Negotiated procedure *kk
without publication -19.4764 6.54078 —2.9777 0.00355
Mean dependent variable 705.4312 S.D. dependent v 25.23322
Sum squared residuals 58 629.42 S.E. of regressio 22.67803
R-squared 0.226210 Adjusted R-squared 0.192271
F(5, 114) 6.665345 P-value(F) 0.000014
Log-likelihood -541.7626 Akaike criterion 19825
Schwarz criterion 1112.250 Hannan-Quinn 102.317

Source:Authors.



