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The Determinants of Suppliers’ Performance in E-Procurement:
Evidence from the Italian Government’s E-Procurement Platform

Summary

Participation of small businesses in the market for public contracts is widely recognized
as a key policy issue. It is also commonly held that the adoption of e-procurement
solutions can be effective in pursuing such an objective. To this end, we analyze the
transactions completed in the period 2004-2007 through the Italian Government’s e-
procurement platform, that is, the marketplace managed by the Italian Public
Procurement Agency (Consip S.p.A.). Although descriptive statistics indicate that micro
suppliers are the most represented group of firms in the marketplace, our econometric
treatment provides some evidence that the former are less successful than all other
suppliers in getting public contracts. Degree of loyalty with buyers, location and the use
of other MEPA negotiation tools, also emerge as relevant factors of success in the e-
procurement market.
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1. Introduction

E-procurement is increasingly recognized as arcee tool to reduce purchasing costs and
streamline processes in both private and pibfiector. According to the European
Commission’s estimatesif“online procurement is generalised, it can allgavernments to
save up to 5% on expenditure and up to 50-80% ansaction costs for both buyers and
suppliers”?

The recent trend of demand aggregation (that istrakzation) in public procurement —
witnessed by the several central purchasing bantested in the early 2000 in Europe and in
the U.S. — is often accompanied by a more intensise of e-procuremefitCoupling
centralization with e-procurement may, in fact, rone the efficiency of procurement
processes (Somasundaram, 2004). Well designedcesproent strategies, moreover, are able
to soften potentially adverse effects of centraiira — such as hampering smaller firms’
access to the procurement markets — and theredoreracourage full participation afl firms

in the competition for public contracts. One of thest pressing issues in the political agenda
is indeed to reconcile (increased efficiency fralejnand aggregation with a more extensive
participation of smaller firms.

After Consip S.p.A. (Consip henceforth) was mandidtg the Italian Government to operate
as a central procurement agency in 2000, Italybeas among the first countries in Europe to
raise the challenge, seeking for the most effeatrags to pursue at the same time a greater
demand aggregation and participation of smallamdirin the procurement market. The
Governments’ e-procurement platform (the Italiaroagm being MEPA), launched in 2003,
Is arguably the most important e-procurement t@sighed so far. By exploiting the benefits
of web-based/internet procurement, Consip tookrdihe of a “market maker”, by setting up
an e-marketplace for acquisitions below the EU shoéd® The Marketplace connects
thousands of public bodies (PBs), both at a ceminal local level, distributed all over the
Italian territory with a currently large set of macand small, but also medium and large
suppliers. Public bodies and suppliers have todagss to a free trading platform — an “open
market” — populated by many potential sellers/bsyaher than those usually present in each
geographical area.

% |n the EU, the possibility for public administiatis to use electronic procurement systems was fizmedaby
the European Directive 18/2004 (Point 12 of intrcten).

% See the EU “Action plan for the implementationtioé legal framework for electronic public procurertie
(2004). See also Moon (2005) for a discussion erd#terminants of e-procurement in centralizecdesyst

* Empirical evidence from Moon (2005) suggests ttralization is one of the main determinants hef t
diffusion of e-procurement. See Dimitri, Dini aniy® (2006) for a more detailed discussion of cédizttdon
trends in public (and private) procurement. See &@arpinenti, Piga and Zanza (2006) for an overvigw
central procurement agenciess in Europe, in the &h& the more recent patterns in Latin America.

® In the U.S., for instance, the Small Business (8&A) in the U.S. promotes full participation of alfrfirms in
the federal (and non-federal) public procurementketa It also monitors that public agencies achithe set-
aside objectives set by the law.

®€£137.000 is the threshold for supply and services.



The Marketplace enables PBs to purchase direciin #-catalogues of qualified suppliers or
to compare products and prices by making Requestftiotations (RFQs). In 2007, the

volume of all purchases completed through the MERW®e its launch in 2003 achieved €160
Millions. Pushed also by recent legislative modifions — that made the use of the
Marketplace compulsory for central public bodiethe MEPA is playing a key role in the

Italian public e-procurement scenario, absorbingualB0% of annual e-catalogue-based
transactions oéll Italian PBS

After five years of activity, the level of developmt of the MEPA allows us to open the
“black box” and start analyzing what has happemsgpecially in terms of structure of the
supply and characteristics of most active suppliemoking at available data concerning
RFQs, transactions appear rather concentratedceimahds of a restricted pool of suppliers.
Despite concentration, data exhibit a great dispersx the number of awarded contracts.
This is essentially due to the fact that, despiteva bidding, about 25% of suppliers is never
awarded a contract, while the top 1% accounts forenthan 20%. One issue worth
addressing is indeed the identification of the abtaristics of this set of “top suppliers” and,
symmetrically, what factors affect the low or narcsess of many other suppliers. In more
general terms, we look at the determinants of segplsuccess in the MEPA. In answering
this question we will also be able to investigateether (and in what direction) firm’s size is
a relevant characteristics for success, thereforeiging some insights on the effective role
of the MEPA in promoting the inclusion of small@mnis in the market for low-value public
contracts.

To this end, we analyze a unique, large sample3§BRFQs completed in the Marketplace
during the period 2004-2007. Basic descriptiveistias show that “micro” suppliers, defined
as those with at most 9 employees, are arguablyntbe& represented group of firms in the
Marketplace, absorbing 61% of RFQs and 42% of thlerme of the overall transactions.
However, when controlling for i) bidding for a RF®), location, iii) revenue and iv) other
characteristics, the picture appears rather differ®leasuring suppliers’ performance with
the frequency of awarded contracts (Y) over themarperiod, estimations suggest that the
predicted value of Y varies with the firm’s size andirection that is not in favour of the
smallestsuppliers (i.e., micro suppliers). Most performmgppliers are non-micro suppliers
(small, medium and large) based in the North, mooéined to serve a selected pool of
purchasing PBs. Small and medium enterprises (SMippear as performing as large
suppliers. Micro suppliers are, instead, signiftbatess performing than all other suppliers.

" This is due to the recent Italian Financial Lawtfte 2008.

8 See the final Report of the Osservatorio B2B 4tPatico di Milano, for an analysis of e-procuremanthe
Italian Public Sector (www.osservatori.net).

® Henceforth we will use RFQ and contract interc iy .



Location, size and degree of loyalty with buyerseege therefore as relevant factors
explaining performance.

Descriptive statistics also suggest that publicié®docated in historically less developed
areas tend to award a large fraction of contractson-local suppliers. Public bodies tend to
purchase from non-local suppliers only if these rae efficient or more able to fit their
needs. One possible explanation of this findinth&t the efficiency advantage of non-local
suppliers more that compensate higher transaatamsfportation costs.

The rest of the paper is organized as follows. W& $urvey the economic literature on e-
procurement and e-platforms. In Section 3 we descthe MEPA’s institutional/legal
framework and stated goals. Section 4 is dedictidtie evolution and the performance of
the MEPA in the period 2004-2007, with focus on dyaamics of transactions, volumes, and
registered users (demand side). In Section 5 weitomore detail at the supply side, in terms
of number, and size and performance of suppliefier & brief description of the estimation
methodologies, Section 6 presents the results @m¢terminants of suppliers’ performance.
Section 7 concludes.

2. Related Literature

To our knowledge this is the first paper that iniggges empirically policy issues in the field
of public e-procurement. Most of the economic andifess research on e-procurement is
concentrated on popular online platforms such a&s dhe of eBay and Amazon. These
marketplaces are today well developed. In the fast years, they have been providing
theorists with puzzling phenomena to ruminate, andnometricians with valuable data to
analyze, IT experts/engineers with ideal environisiéo study technological evolutions and
applications for e-commerce. B2G and other publgrasurement marketplaces, instead,
have been launched only recently by public autlesi? Economic research in this area is
therefore only at its infancy. Nonetheless, ecomstsrand e-business researchers have already
started addressing important issues. Some of th& fedile fields of research are across
economics and business. One is the relationshifygeba e-procurement and centralization
(Somasundaram 2004, Subramaniam and Shaw 2003\eefd2001). Another field is the
determinants of e-procurement (Moon, 2005). Dimiini and Piga (2006) present a survey
on these topics.

Despite the economic literature on e-platforms ¢peuery recent, research has already
produced insightful results. Most theoretical reskarelates to the field of “two-sided

1% Some of the most important public e-platforms e tUSA, such as Myflorida Marketplace and North
Carolina@yourservice, were built up in 2002-2008n€ip itself was activated at the end of 2003. Gaxdpenti,
Piga and Zanza (2006) for a benchmarking on pabpcocurement platforms.



markets”. In this field, researchers have mainlguted on two main issues known as the
“chicken and egg problem” (Armstrong 2006, Gaudsud Jullien 2001, Rochet and Tirole,

2004, and Jullien 2005), and “competiting e-platfset (Caillaud and Jullien 2003, and

Rochet and Tirole 2003). The empirical literature eprocurement focuses mainly on big
B2B platforms for which valuable data are availall®st papers look at the issue of price
formation in e-auctions (such as the ones perforbyeeBay and Amazon) and the effects of
online reputation/feedback mechanisms on particpatnd bidding behaviour. The role of

online feedback mechanisms has also been extepsinalyzed. Jullien (2006), Dellarocas

(2007) and Bajari and Hortacsu (2004) provide esitensurveys on the topic.

3. MEPA: The Institutional Context

Italy was one the first EU countries to adopt apr@curement regulation. With the
Presidential Decree No. 101/2002 the Italian Gawvemt introduced the use of digital
procedures in public procurement allowing the #talpublic sector to perform acquisitions
below the EU threshold through the Public Admirison Marketplace. The MEPA was
created to promote electronic-based procurementtanstreamline purchasing processes.
More generally, it aims at “updating” the culturedathe practice of public purchasing
management.

The MEPA is conceived, at its core, as a compleargniool with the set of framework
contracts that Consip awardes on behalf of PBsaéguisitions above the EU threshdld.
Very often small firm¥ cannot handle high-value framework contracts, lisuasulting
from demand aggregation of many PB#s a result, the Italian policy makers created the
MEPA in order to have micro and SMEs in a bettesifpan to be awarded public contracts
below the EU threshold.

The Marketplace is open to qualified suppliers aticg to non-restrictive selection criteria.
After qualification, suppliers' catalogues are wapoled into the MEPA, displayed in a
dedicated web site and thus made available torttileecommunity. Suppliers can provide a
non-binding geographical area of coverage for thesiness. Catalogues are presented in a
standardized template in order to make easier By e evaluation of different products.
Any PB freely registers to the Marketplace, browsasalogues, compares products and

1 Since 2000 Consip operates as a central publicupement station for the acquisition of goods aenises

(works are excluded),

12 Hereforth, we will use firms and suppliers intereangeably.

'3 The idea that big framework contracts represengriry barrier to participation of smaller firmsdswidely

accepted view. However, empirical evidence supportr confuting this is to our knowledge absentstFi
evidence of this effect are in Albano, Dini, Zampi(2008) who empirically test the relationship betw

participation and contract value in the contextTobervices contracts awarded by a large publicebuResults
indicate that large contract value discourage giggtion and at the same time favours joint bidding



prices, makes requests for quotation or purchagestly from e-catalogues. The entire
transaction process is digital, supported by digggnature in order to ensure legal
compliance and overall transparency of processurgid provides a conceptual scheme of the
Marketplace. The MEPA is not fee free. Businesdinanced through the Ministry of
Economy and Finance’s (MEF) transfers to Consip.

Potential advantages to PBs would include:
* reduction of purchasing and transaction costs;
» development of human capital,
e broadening of suppliers base;
* enhanced transparency and ease of comparison aiiftergnt goods/services;
» purchases logging and subsequent expenditure nioigito

Potential advantages for suppliers include:
* selling cost reduction (due to broadening of paééntustomers base, lower
intermediation costs and free digital platform);
* major visibility with respect to the span of PBs;
* B2G introduction in addition to existing B2B and®2
» extending the platform of potential buyers.

Figure 1 - MEPA: the conceptual scheme
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3.1. E-procurement tools in the MEPA
Public bodies can purchase goods and serviceseoMBEPA by means of two alternative
tools:

e Direct Purchase (DP);

* Request for Quotation (RFQ).
The DP allows the PB to buy directly from the eataque at a pre-fixed (i.e., posted) price. It
is usually adopted to purchase very low-value itelngan also be suitable when the PB
needs to satisfy urgent needs thus avoiding deJagsrated by a competitive procedure. The



RFQ is a competitive selection procedure througlichvithe PB solicits all qualifiéd or a
certain group of suppliers to submit a tender. Bedmg suppliers provide both a price
quotation and the details of technical/quality immments when required. The contract is
awarded to the most preferred price-quality comimnawithout using an explicit, that is,
publicly announced, scoring rule. Thus PBs have esaliscretionary power in awarding
RFQs. Contracts may be awarded to a supplier whwtdirst in theprice rankingof the
product but, for instance, offers valuable servited are not offered by other suppliers (e.qg.,
fast shipping) or is able to deliver it at lowerst® A RFQ is then conceived as a way to
introduce some degrees of competition in the adgunis of relatively more valued
product/services.

4. Evolution of the MEPA in the period 2004-2007.

At the end of 2007 the MEPA achieved the followrsgults: 1.250 registered Purchasing
Units (PUs}®, more than 52.000 transactions (including both RBGd DPs), for a total value
of about €160 Millions (see Table 1). In 2007,kalkiness indicators improved considerably.
Transaction volumes doubled with respect to 20@btha number of transactions became 2.5
time the value of 2006. The exponential growthhef kast year is also due to the 2007 Italian
Financial Law that made compulsory the use of MEIA some PBs (mainly central
government). The average value per transaction82a10 in 2004 and 2.969. In the sample
period 2004-2007 the average value increased €B.628 (+15%).

Tab. 1 — Number of Transactions and values (2004-Q0)'°

Year 2004 2005 2006 2007 Cumulative
Transactions  3.143 9.675 11.467 28.168 52.453
Millions of € 8,3 29,90 38,04 83,64 159,88

Table 2 illustrates the evolution of PU registraido the marketplace. Registrations have
been steadily growing over the three years. Inydaebruary 2008, PUs were almost 5.900,
with an increase of about 457% with respect to 2@k important indicator is the growth of
“active” PUs. A PU is defined active if it has phased at least once in the current year.
Active users were 1.097 in December 2005, 1.252006. In 2007, they achieved 2.726
(+118% over 2006): about 50% of registered PUs tmdbphe MEPA for at least one
purchase.

1 That is, all suppliers that were qualified to $k# category of products included in the RFQ.

!> purchasing Units are departments, structureshar amnits belonging to the same public body. ThelRasing
Unit is the lowest level of authority endowed witbudget power" in the Italian Public Administration

'8 Source: Bertini L. and A. Vidoni (2007).



“Loyals”, namely those users who have bought atleace in the curremindin the previous
year, were 600 in 2006 and 714 in 2007. Howeve?20@7 the share of loyal PUs over active
(714/2726) is 26%. In 2007 the fraction of loyakowactive halved with respect to 2006. This
is because the number of registrations increasgudifisantly and much more than the
“loyals” because of the new rules making the MER#pulsory for central bodies.

Tab. 2 - Purchasing Units in the period 2004-2007

2004 2005 2006 2007 2008 (10/02)

Registered 1.288 1.038 601 2.185 228
Cumulative

. 1.288 2.326 2.927 5.653 5.888
Registered
Active - 1.097 1.253 2.726 -
Loyal - - 600 714 -
New Entry - - 653 2.012 -

On the supply side, 1.293 (active) suppliers agestered in the MEPA, accounting for a total
of 2050 e-catalogues (as of January 2008F T and office supplies represent a large fractio
of total catalogues (78%) as reported in Table 3.

Tab. 3 - Distribution of catalogues for supplies, @08.
At January 2008: 1.293 Stayers; 2050 cataloguesadpd
ICT Office Services  Health materials Others
43.5% 34.5% 14% 1% 7%

5. The supply side: basic statistics

Before investigating the determinants of suppligmiformance we provide an overview of
the supply side of the MEPA. We look in more desithe information contained in the large
sample of transactions drawn from MEPA in the pi0d/2004-05/2007. This period does
not include transactions made under the regimeoofpulsory introduced by the Financial
Law 2008'°
Table 4 reports a summary of the sample data. \Mesfour attention on purchases performed
through RFQs. There are several reasons to haleser dook at RFQs rather than DPs:

» they explain the greater part of total transactiolume (65%);

" Source: internal reporting system.
'8 The obligation to use the MEPA is after Jufy 2007.



* by looking at direct purchases we only observesgiing supplier (who is committed
to sell at a predetermined price that is postettiéne-catalogue), whereas the analysis
of RFQs reveals how and when all invited suppliespond and, most importantly,
who are most successful suppliers;

 the use of discretionary power by PUs may revda tatter's purchasing
patterns/preferences.

Tab. 4 — Summary of the sample (January 2004 — M&3007).

Volume % N. transactions % Average value
RFQ €50.557.040 65% 3.360 14% € 15.046,74
DP € 26.997.540 35% 20.188 86% € 1.337,31
Total € 77.554.580 100% 23.548 100% € 3.293,47

The dataset comprises detailed information on 3RBBQs and 1.351 invited suppliers. 1053
suppliers are invited to provide quotations forsangle” category of supply (e.g., ICT). 281
out of 1053 suppliers were invited to submit pragedor a “bundle” of supplies , 50% of
which regarded the bundle ICT + office materiat&5 out of 1053 placed a bid after PUs
invitation. Table 5 shows the distribution of sup@ by dimension as measured by the
number of employe€s.
Table 5-6 report that micro suppliers are 54% tdltactive suppliers in our sample, covering
61% of awarded RFQ and 42% of total transactionme. Total transaction volume declines
with size. Micro suppliers’ volume is 7 times highthan large suppliers’ (Figure 2).
However, the average value of awarded contracteases with the supplier’s size (Figure 3).
This suggests that small suppliers are awarded roanyalue RFQs, while larger suppliers
are awarded few but larger RFQs.

Tab. 5 - Distribution of suppliers (01/2004-05/2007

Firm Size Freq. Percentage Cum.
Micro 529 53.87 53.87
Small 287 29.23 83.10
Medium 103 10.49 93.58
Large 63 6.42 100.00
Total 982 100.00

19 Since we do not have data on revenues and oripatton/control, the classification by size isybhsed on
the number of employees. We use the EUROSTAT €ieason: micro [0-9], small [10-49], medium [50-2}
and large $250].



Tab. 6 - Distribution of RFQs by suppliers’ size

Size N. of awarded RFQ Average value of awarded R% t:rl d\é?jll:?echg
e comes S
Medium (10,79 € 296783 iz
Overall 3.360 € 15.046,7 € 50.557.040

Figure 2 — Distribution of awarded RFQ value by supliers’ size
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Figure 3 — Distribution of RFQ average value by supliers size
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Table 7 reports the distribution of firms by sizeddocalization. Several things are worth
noting. Suppliers located in the North are the omest present into to the MEPA for any
given size: 35%, 49%, 53% and 43%, respectivelpnfemall size towards large size. Micro,
small and medium suppliers represent 85% of totehsf Micro firms are the most

represented in all geographical areas (ranging #6% to 74%).

10



Northern regions “contribute” more to supplierstmggpation, but this contribution is more
focused on medium/large suppliers. Overall, thesgmee of medium-large and very large
firms is modest and rather concentrated in the nderesloped areas of the country (Center
and North-West). These numbers suggest that theAHeRms to achieve its important target
of “hosting” a large number of micro and small sligs.

Tab. 7 — Firms’ area vs. firms’ size

Suppliers’ Size

Suppliers' location  micro Small Medium large Total
Center (gg(; .82 32 13 312
Islands (712/0) 21 2 4 103
North-East (42%/0) 56 20 8 156
North-West (4%51‘;3 ) 86 35 19 254
South (5%%@ 42 14 7 145
n.a. 0 0 0 12 12
Total (52’28% w287 103 63 082

In table 8, we match localization of suppliers wittat of PUs. We thus obtain a sort of
“regional business balance”. The North is the awarding the highest fraction of contracts
(through RFQs) to local suppliers (approx. 74%)isltinteresting noting, however, that
Southern regions and Islands are those most punch&®m non-local suppliers, 27% and
32%, respectively.

Tab. 8 - Business Balance (awarded RFQs from 01/20Qntil 05/2007).
Suppliers' location (Italy)

PUs' location Center Islands North South n.a. Total
Center 1.085 46 738 86 2 1.957
(55.4%) (2.4%) (37.7%) (4.4%) (0.1%) (100.0%)
Islands 107 147 159 44 4 461
(23.2%) (31.9%) (34.5%) (9.5%) (0.9%) (100.0%)
North 263 25 907 27 9 1.231
(21.4%) (2.0%) (73.7%) (2.2%) (0.7%)  (100.0%)
South 150 24 224 156 1 555
(27.0%) (4.3%) (40.4%) (28.1%) (0.2%)  (100.0%)
Total 1.605 242 2.028 313 16 4.204
(38.2%) (5.8%) (48.2%) (7.4%) (0.4%) (100.0%)

11



6. Suppliers’ performance

Plot 1 and Table 9 show the frequency distributtdrRFQs among suppliers (number of
suppliers on y-axis for given number of awarded RF@ x-axis). Two things are worth
noting: dispersion and concentration. Out of 42%eiested” suppliers, namely those who
placed at least a bid, roughly 90 were awardedamaract, while 3 suppliers were awarded
more than 100 RFQs. While 20% of suppliers is aadrdo RFQs and 50% of them are
awarded just 2 RFQs, the “top” 25% is awarded &ngdst fraction of the contracts. Although
the average number of RFQs is 7.9, variance iemdly large (453.5). The frequency of
suppliers declines with the number of awarded eatét On the one hand, data indicate that
many suppliers competing in the market for RFQscarapletely unsuccessful. On the other
side, data also indicate that RFQs are rather erated in the hand of few suppliers (the
first 25%, roughly 106) among which 4 suppliers J18e awarded the 20% of total RFQ
(693/3.360Y° with 3 out of them experiencing outstanding perfance (much above 100
RFQs each).

Our main goal is to identify the characteristics “tdp 25%”. To this end, we exploit
information on suppliers’ characteristics (suchsae, location, loyalty, revenue from the
MEPA etc.) that preliminary statistics seem to aade as the most relevant factors in
explaining the differences in the number of awardautracts.

Tab. 9 — RFQ in percentiles (when RFQ participatior>0)**

Percentiles N. Suppliers Smallest

1% O 4.25 0

5% 0 21.25 0 Obs. 425

10% O 425 0 Sum of Wgt425

25% 1 106.25 0

50% 2 2125 Mean 7.9
Largest Std. Dev. 21.29

75% 6 318.75 86

90% 19 382.5 151 Variance 453.5

95% 28 403.75 188 Skewness 7.2

99% 85 420.75 268 Kurtosis  71.9

20 See the details on RFQ counts in table 9.
L Here, only suppliers who placed a bid after iriétato quote from the PU are considered (i.e.tigipation
>0). The same holds for plot 1.

12



Plot 1 — Frequency Distribution of RFQs — (partici@tion > 0)
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Plot 2 — Frequency Distribution of RFQs — (RFQ numler < 100)
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6.1. Methodology: the Count Data Approach

In many economic environments, the dependent Jariabinterest is a non-negative integer
or count which the researcher wishes to explatenms of a set of covariates. With respect to
the classical regression model, the dependentblar{g) is discrete with a distribution that
assigns probability mass at non-negative integéregaonly (Cameron and Trivedi, 1999).
Standard OLS are no longer feasible to analyzeetdata. Regression models for counts, as
well as other discrete models such as the logit @othit, become more suitable, as their
properties are strictly connected to discretenedsanlinearity.

Count data models are appropriate for measuringfteguency” of occurrence of an event.
A classical example comes from demography, in wietility is usually modelled as the
number of live births over a given age intervatttg mother. The demographer is interested
in analyzing how fertility varies with the mothesshooling, age, and household income, etc.
Accident analysis studies model airline safety, dgample, as measured by the number of
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accidents experienced by an airline over some gednd wishes to examine its relationship
to airline profitability and financial health.

The analysis of frequencies implies controlling floe risk — exposure — that the event may
occur. In the example of fertility, the exposurdhs age of the mother, while in the case of
airline accident is the number of flights in theipd.??

Count data approach is the most appropriate fordataset. Our dependent variable is the
number of times (Y) each supplier is awarded an R¥eQwe refer to it as the proxy for his
performance (or success) in the MEPA. Suppliersigpmance is controlled for participation
(exposure) to the RFQ. Exposure is then the numbigmes each supplier bids for a contract
and, therefore, is exposed to the likelihood ofngeawarded a contract. That is, while
analyzing the number of times each supplier is decia contract we control for the number
of times he bids for an RFQ: winning 10 contractscourse would have a completely
different meaning if bidding occurred 10 times @zt of 100 times!

Non-linearity and discreteness are key featuresnotlels for count data. Plot 1 clearly
indicates this to be the case for our sample. Mod@l count data, such as PoisSoor
Negative Binomial regressions, appropriately actdonsuch features by working with the
logs of dependent, given the original exponenti@imf of independent variablé$.The
Poisson model imposes the restriction that the itiondl variance equals the expected value
of the dependent variabl&[Y]=var[ Y] =4. However, this restriction is often rejected in

economic application®. This is our case as shown in table 9: the variameauch greater
than the mean (453.5>7.9), displaying the classieefdispersion” trouble. In case of
overdispersion, Cameron and Trivedi (1986) sug¢esise the Negative Binomial (NB)
regressiorf° which relaxes the assumption about mean-variamegliéy, by including a

22 ppplications of such models are quite common éhonomic literature. Cameron A.C., P.K. Trivédine
and Piggott (1988) apply the count data approacntlyze the determinants of the choice of healliriance
type and types of health care services in Austraing micro-level data from the 1977-78. Otheplaations
to heath care are due to Cameron and Windmeij&6(18nd Freud, Kniesner and LoSasso (1996, 1998).
% The Poisson distribution is a discrete probabititytribution that expresses the probability of umber of
events occurring in a fixed period of time (distanarea, etc.) if these events occur with a knoverage rate
(A) and independently of the time since the last even

_A y

f(y)= 1, (%) =52

y!

for y=0, 1, 2, ...;fy(y) = fy(y,/l) =0 otherwise.

2 E[Y/ X] = &7 whereE[] is the expected count of the dependent variableliional to the vector of

covariates(X) and S is the vector of estimated coefficients. See Gee@003) for a basic treatment of these
models. See also Cameron and Trivedi (1986) ande@amand Trivedi (1998) for an overview of standard
models for count data.

%5 Another assumption in the Poisson regressionads tthe events must be independent in the sensetiat
occurrence of one event will not impact the ocaweeprobability of another event. We are not abladsess
how much this assumption holds in our case. Howeber single RFQ awarding event (per supplier) ray
reasonably thought independent from the outcomesmieone else; if a form of dependence there wasLild

be due to the supplier’'s past performance in prevgontracts.

% The Negative Binomial distribution is a discret®lmbility distribution that expresses the prokigbibf a
number of events occurring in a fixed period ofdifaistance, area, etc.) according to followingritiation
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stochastic termg) in the parameters, where g follows a gamma distribution. In the NB
regression, the variance is equalge ay?, where ¢ is the mean of the dependent variable

and a =0 is known as the overdispersion parameter. The NBva the econometrician to
account for some unobserved heterogeneity amongidodls that may help explaining
dispersion and model this complex form of heterdskécity. Indeed, the term permits the
form of heteroskedasticity where the conditionatiarace exceeds the conditional mean,
which is prevalent in count data. The NB model ajmdles into Poisson specification @s
approaches zerd.The NB model is appropriate to gain consisteritregbrs even if there is
some heterogeneity in the data. This heterogenéibyyever, should not be due to a
permanent unobservable effect. If it was the casemanent heterogeneity would present
itself as persistent serial correlation in the deals (Blundell et al., 1995). Furthermore, if
qualitative difference between transition from zevents to the first occurrence and from the
first to further occurrences was reasonably supbaseur data, a more complicated model
specification would need. Green (1994) shows thialsility of zero-inflated models if there
is a two stage process governing occurrences. ®hmef stage would lead to structural
treatment of the binary event between being awaodewt. Fortunately, this is not our case.
In fact, we have at most 20% of zero occurrencd2fobserved suppliers. The Vuong est
does not support the hypothesis that the exceasrofis a problem in our data.

As shown in the next section, the test does nactejhe hypothesis of overdispersion,
suggesting that the NB model is more appropriateoiar data. Fitting NB regression is
similar to fitting Poisson regression, therefore thg of the mean;, is a linear function of
independent variables.

We define thencidence ratd(i;) as the average number the event occurred givetirttes it
could have occurred:

_ Count of events
N. of times event could have occurr’

(ir)i

(1)

where the denominator is the “exposure”. We moldellbgarithm of the incidence rate as a
linear function of more explanatory variables:

function: fy(y) = fy()ﬁ r, p) =[ er P (—q)y fory=0, 1, 2, ...; fy(y) = fy(y, r, p) =0 otherwise; where

the parameters are r=1, 2, 3... an@<p<l and g=1-p. Then, E[Y]:ﬂ:,u and
p

r . 1
varY] = —qz = pu+au® , assumingy == .
P r
2" NB model is thus a robust generalization of thes§am.

%8 The computed value is V = 0.50, 0.26 for ZIP afid&Zmodels, respectively. See Vuong (1989) for iletan
this tests.
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In(i, ), =% (B +¢§ . (2

Alternatively, the model describes logs of expe@eent counts:

In(expected count) In(exposure)x [B+g , (3)

such as: In()=In(N,)+'% [B+¢& (4)

NB regression finds the maximume-likelihood estinsatéthef parameters. We recall that:

In()-In(Ni)=In(z4/ N;) is the log of the conditional mean of the numbgrawarded
contract for each supplier “i”;

‘Xi is the vector of explanatory variables;

Bis the vector of estimated coefficients for eachecmte;

& is an individual unobserved heterogeneity effectcontrol for variance. This
component plays a double role of measuring bothsprexification error (as in the
classical linear regression model) or the kind raflss sectional (i.e. cross-suppliers)
heterogeneity.

The vector of explanatory variables is a set ofiades capturing the individual
characteristics of suppliers:

In(MEPA_revenue) measures the suppliers’ overall turnover (in temhsnatural
logarithm to smooth absolute gaps) realized onME#A since their registration on
the platform. This can be a proxy of the size & spplier in the specific context of
the MEPA. It is computed on the total revenue frbath RFQ and DP sales. We
expect this number to be positively correlated lig number of awarded RFQs.
DP_Num is the number of direct sales through DPs realinethe sample period.
This variable proxies how performing is the suppirethe other selling tool offered
by the MEPA. The level of performance in DPs malphes to say something about
the suppliers’ performance in RFQs. A positive @omft indicates that good
performance in DPs may help being performing alsoRFQ (RFQ and DP are
somewhatomplementarny A negative coefficient might indicate that thepplier is
more specialized in one of the two (the tools magubstitutes

PU_Num: number of different PUs served by each suppli@is variable measures
whether the supplier sells to many different PUseathan a restricted pool of PUs.

It is the number of unique PUs the supplier intev@cowith in the sample period,
including both RFQs and DPs. This variable is axpror loyalty between suppliers
and PUs, thus measuring whether and how the dedrésyalty impacts suppliers’
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success in being awarded an RFQ. The variable nvayspme understanding of the
natureof success. A negative correlation means thaglsd being equal, success goes
in the same direction of interacting with few PUt bepeatedly. A positive
correlations may instead indicate that success godise direction of less frequent
interactions, but with many different PUs.

e Dummy_firm_nord: this dummy equals 1 if the supplier is locatedha North of
Italy, O otherwise. The dummy captures the contiilbuof geographical location to
success. As Figure 4 suggests, suppliers locatdteiNorth — especially North-East,
the Italian most developed industrial area — app®&ae successful than those located
in other areas (they experience higher awardirgsrate., higher number of awarded
contracts/number of invitations to bid from PUSs).

e Dummy_micro_firm: this dummy equals 1 if the supplier is a micramfi[<9
employees], 0 otherwise. This dummy variable isstatted following indications
from Figure 5. Micro suppliers are awarded a lowmember of contracts with respect
to all other suppliers, while SMEs and large sugglidisplay comparable success
rates. Awarding rates for micro firms appear mushdr with that of all others’ (about
0.2 vs. 0.37°

e Dummy_outlier RFQ: there are 3 suppliers who are awarded a signifigcdnigher
number of RFQs with respect to everyone else (@0&r RFQs each). It can be the
case that these suppliers face with some very fapéeatures that allow them to be
much more performing than all other suppliers, twascontrol for thiutlier factor.

 RFQ_Partec is theexposurevariable in our model. This is the number of tine@sh
supplier bid/responded to an invitation to quotfrpurchasing units. This variable is
not directly included in the estimation of the paeders, however is taken into
appropriate account for its calibration by theraation procedure.

Figure 4. Awarding rates by firms’ location

Awarded RFQs/Participation ratios by firms' location
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center islands north-east north- south n.a.
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Oby firms' location

% The awarding rate is equal to the number of awhRIEQs over the number of times suppliers placbitia
after the invitation to quote from the PU.
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Figure 5. Awarding rates by firms’ size

Awarded RFQs/Partecipation ratios by firms' size

0.4000
0.3000
0.2000 A
0.1000 A
0.0000

‘
micro small medium large

Dby firms' size

6.2. Results

In this section we present the results of a nuroberodel specifications in order to check the
robustness of regression analysis. As it is shawtalble 10 the Wald test indicates largely
significant coefficients in the model of interemten if accounting for the variance of awarded
RFQ. The variance is much greater than the meargftire, revealing that the distribution of
the dependent variable is clearly affected by awersible overdispersion (this is also
confirmed by likelihood ratio tests).

The large value fox? (1034) as goodness-of-fit confirms this conjectame suggests that the
Poisson distribution is not a good choice for cattad” However, we first treat overdispersion
by adjusting standard errors with the square rothe Pearsom” dispersion (see the second
column of estimations in table 10). The coefficggndentical to the previous analysis, display
standard errors adjusted for the overdispersiothénPoisson model. Coefficients show a
decrease in z-scores, but all keep a very higkssta significance. An alternative solution to
scaling the standard errors would be to use thedgBession, which is usually appropriate as
discussed above. Estimated coefficients still slaoveduction in z-scores, but preserve an
appropriate statistical significance. The directmfncorrelations are confirmed all over the
regression models. Estimation results are repdmtdalv in column 3 of table 10.

Estimated coefficients measure how the expectedbruwf awarded RFQ vary as covariates
vary. In particular we can interpret the regressioefficients as a difference between the logs
of expected counts. Formally, this can be writteBa In(, ) -In(x, ) , where the subscripts

indicate the points in which the predictor variakles evaluated (ako+1 andxo, implying a

one unit change in the predictor variak)eThis is equivalent tg3 =In [&J which allows
g

us to interpret coefficients in terms of the logtleé ratio of expected counts. The exposure

%0 The likelihood ratio test for=0 (table 10, column Ill) is a test of the over-dispen parameten. When this
parameter is zero the negative binomial distribuii® equivalent to a Poisson distribution. In tlese; a is
significantly different from zero and thus reinfescthat Poisson distribution is not appropriate.
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term allows us to be more rigours, by interpretimg regression coefficients as the log of the
rate ratio. On the contrary, thRR S-estimations (see column 5) provides the ekagtience

rate ratios [&J arising from the one unit change in the regressors
Hx,

Coefficients indicate that revenue, location, sipgalty and direct purchases significantly
affect suppliers performance. The estimated predicumber of awarded RFQsabout1.9

for each supplier on average over the explanatamnables. It is worth noting how this
number varies in response to variation of the iedeent variables (table 10, column 6).

For instance, being located in the North allowsdbpplier to increase of 0.517 his expected
number of awarded RFQ that is: roughly +2780.517/1.919). Being a micro supplier,
however, reduces the number of expected awardedsRF®.31, more or less of 16%.
Indeed, thancidence rate ratios (IRR9how straightforward the effects (intensity, sigmsl
significance are confirmed overall model specifmas) on expected contracts award
occurrences. Revenue also has a sizeable positipact (+18%). The signs of direct
purchases and the number of different purchasirits @are consistent with the expected
directions, despite they show very modest in stfe001% and -0.004%, respectively).

The role of firm’s size is somewhat surprising giie preliminary statistics (see table 6)
according to which micro firms absorb 61% of td&Qs.Despite absorbing more than 60%
of RFQ, regressions indicate that micro firms dne teast successful suppliers in the MEPA.
One possible explanation for this is that micropdigps absorb a great part of the transactions
simply because they are statistically more presetite marketplace than all other suppliers.
This might also suggests that each (of the mangyarsuppliers is awarded a very limited
number of RFQ&! Instead, many RFQs are awarded to other, arguably represented
suppliers.

The variable PU_Num has a negative sign but quéaakwmpact (-0.004). This suggests the
existence of some loyalty effects in MEPA. The rizgasign seems to confirm that suppliers
interacting with a limited number of unique PUs en@nce an increase in the expected value
of awarded RFQ¥

The log of the overall transaction value (MEPA_mawe) is also largely significant in our
estimations (+0.162) and with positive sign it gaesthe direction of higher revenues
associated to higher number of transactions (idstédess transactions of higher value). The
log-log formulation allows us to interpret the domént as an elasticity. That is, 1% increase
in revenue is associated to a 16% increase in &ghecumber of awarded contracts.
Suppliers’ transaction value is a proxy for theilative size with respect to the MEPA. High-
MEPA revenue suppliers are also more performing tbe--MEPA revenue suppliers.

31 Except three micro firms which account for theethtargest counts of awarded contracts (over 100aas).
321t would be interesting investigating casualtyeets, i.e., whether is success to drive repeatedaictions or
vice-versa.
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The number of DPs — the proxy of performance wétbpect to the alternative MEPA selling
tool — does not seem to influence suppliers’ pemtorce on the RFQ side, although its
significance is kept in the transition between Bamsmodels to Negative Binomial. However,
this does not necessarily exclude some complenmgesabetween the two as long as the
positive sign is maintained across the differetiesion techniques.

Model 4 in table 10 aims at capturing some potébigs effect of the three most successful
suppliers (three suppliers collected over 100 RF@sh). The outlier dummy control,
however, is not significant although the estimatédsexhibits robustness.

In summary, evidence suggests that most successqpliers are non-micro suppliers,
located in the most developed areas of the cohloyth of Italy), interacting with a limited
(“privileged”) pool of administrations. Interestilyga non-micro supplier located in the North
is expected to be successful roughly 45% more thamo supplier located in the South.
Revenue from MEPA and good performance on DPs a&l® arise as additional factors of
success.

Table 10. Estimation of RFQ with alternative countdata regression models
RFQ_Number Regressions

I Il. . V. V. VI.
RFQ_Num Poisson GLM_Poisson  Negative Negative Negative Marginal
- Regression  Scaled (x2) Binomial (1) Binomial (2) Binomial_IRR effects (3)
Ln(MEPA_revenue) 0,142%** 0,142%** 0,162*** 0,162*** 1,176*** 0,311%**
- (7,94) (4,70) (5,81) (5,83) (5,81) (6,63)
DP Num 0,001*** 0,001*** 0,001*** 0,001*** 1,001*** 0,002***
- (7,86) (4,66) (2,61) (2,81) (2,61) (2,58)
PU Num -0,003*** -0,003*** -0,004*** -0,004*** 0,996*** -0,008***
- (-7,46) (-4,42) (-3,39) (-3,56) (-3,39) (-3,35)
Dummy_ 0,366*** 0,366*** 0,263*** 0,256*** 1,301%** 0,517
Firm_nord (9,69) (5,74) (3,36) (3,26) (3,36) (3,25)
Dummy_ -0,142%+* -0,142** -0,16** -0,171* 0,852** -0,31*
Micro_firm (-3,67) (-2,17) (-1,97) (-2,10) (-1,97) (-1,92)
Dummy_ ) ) ) -0,347 ) )
Outlier_RFQ (-1,13)
Constant -3,493*+* -3,493*+* -3,46%** -3,443%+* i i
(-15,82) (-8,37) (-10,36) (-10,33)
RFQ_Partec exposure = In(RFQ_Partec)
Obs. 425 425 425 425 425 -
LR ch? 342,44 - 64,22 65,56 64,22 -
Pseudo R 0,14 - 0,036 0,036 0,036 -
Goodness-of-fit
Chi2 1034,17 - - - - -
(1/df) Deviance i 2,468 _ _ i
(1/df) Pearson 2,847
LR-test £)=0 i i 371,22 341,59 371,22

(a=0,201) (a=0,199) (a=0,201)

z-scores shown in parentheses; significant levet®.40, **0.05, ***0.01.

(x2) Generalized Linear Modeling for Poisson distiion scaled with standard errors using square robthe
Pearson chi-square dispersion, in order to deal \lith over-dispersion.

(3) Marginal effects after “nbreg”; y = predicted umber of events (1,919) and dy/dx = marginal efteat the
means of the independent variables, also for diserehange of dummy variable from O to 1.

20



Robustness of our results is confirmed by compamiagnitude and statistical significance of
coefficients under different prediction models. @iogents vary a little when estimating by
Poisson rather than NB. Plot 3 compares graphicatigel predictions and count observed
distribution. Robustness of estimations are stiltfftmed. The graph displays predictions of
NB and Poisson models, and either fit well the ole=# data.

Plot 3 — Comparison of Prediction Models and Obseed Distribution
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7. Conclusions

In this paper we have analyzed the suppliers’ perémce in the MEPA.

The regression analysis supports some basic mtgitabout the direction of effects of the
variables influencing suppliers’ performance. Lawat revenue and loyalty play a relevant
role in explaining success. More successful firpppear those located in the North, having
large revenue in the MEPA, and interacting with elested pool of purchasing
administrations. Quite surprisingly, success vanigh the supplier’s size in a direction that is
not in favour of the most represented group suppliElicro suppliers appear less successful
than all other suppliers. Micro suppliers is awar@elimited number of RFQs in relation to
the number of times bidding occurs. Among all oteappliers, small, medium and large
suppliers show similar patterns of performance.

Our paper is the first step to understand whatiisrdy suppliers’ success in the MEPA, and
in general, what could be at the root of supplipesformance in MEPA-like marketplaces. A
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full analysis of this issue can be important foo\pding policy indications to market makers
and marketing insights to suppliers for businedigigestrategies.

One point worth highlighting is that the increasewappliers’ base constantly over time might
not be sufficient to achieve well developed andcfioming e-procurement platforms if
contracts end up awarded to a very restricted pbslppliers. Potential concerns may arise if
part of this phenomenon relates to factors othan $uppliers’ efficiency or ability to satisfy
buyers’ needs, as local favouritism. One adversseguence could be the early exit of some
suppliers that may lower the level of competitinrthe future.

Further research will extend the analysis of penfomce to account for these and other factors
that we are aware may play a role in explainingoiaps’ success in the MEPA. For instance,
investigating whether success is driven by efficierather than favouritism would help the
market maker but also competing supplier in undedihg more on the real the nature of
success.
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