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Abstract

This paper studies how entry into public procurement markets affects firms’ finan-
cial performance. I implement an event-study design that exploits variation in entry
timing by assembling a firm-year panel that combines administrative Dutch public pro-
curement contract data with firm-level balance sheet information. I estimate dynamic
post-entry changes for general entry events (first contract) and competitive entry events
(first contract in an open tender with more than two competitors). General entry is
associated with asset growth and higher liabilities, while liquidity declines. In contrast,
gains from competitive entry are weaker and less persistent. Firm heterogeneity anal-
ysis suggests that established firms sustain improvements, capacity-constrained firms
display limited persistence, and short-term participants experience only temporary
gains. I discuss two mechanisms. First, short-term participants engage in aggressive
underbidding consistent with winner’s-curse dynamics and learning-by-doing. Second,
entrants sort into tenders with fewer bidders, suggesting information frictions. The
results suggest that firm’s capabilities may play a role in leveraging public demand

into firm growth.
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1 Introduction

Public procurement is an important source of demand for firms. Around 16% of GDP of Eu-
ropean Union members is spent on the purchase of services, works, and supplies (European
Commission, 2025), indicating an important link between public demand and private supply.
These markets are important for firms, especially when public contracts provide access to
large buyers, repeated business opportunities, and reputational signals that may affect fu-
ture growth. Understanding how firms respond when they first enter procurement markets is
central to evaluating whether public demand translates into firm expansion. However, public
procurement markets have become less competitive over the past decade, as measured by a
decline in the average number of bids submitted per tender. By 2024, the average number
of bids for a tender was 3.2, two fewer bids than a decade earlier (ECA, 2023). This declin-
ing trend in participation is particularly puzzling in light of a growing strand of empirical
evidence documenting that firms benefit from winning public procurement contracts, such
as increased productivity (Chiappinelli et al., 2025; Ferraz et al., 2015), access to credit (di
Giovanni et al., 2024), and sales (Hoekman et al., 2024). Additionally, public entities and
international agencies promote public procurement as a channel through which governments
can achieve innovation, green growth, and societal goals (OECD, 2025b; World Bank, 2025;
Mazzucato et al., 2025).

This paper examines how entry into public procurement markets is associated with firms’
financial performance, and whether changes depend on how firms enter. I define entry as
the first public contract awarded to a firm, and distinguish between general entry and
competitive entry, where the latter is restricted to open tenders with more than two
bidders. This distinction allows me to isolate differences in outcomes across procurement
environments that vary in competitive intensity. Existing literature focuses on firm growth
and the effects of winning public contracts (Hebous and Zimmermann, 2021; Gugler et
al., 2015; Srhoj and Dragojevié¢, 2024; Fadic, 2020; di Giovanni et al., 2024), but discuss
little about the type of entry or treat it as a homogeneous event and abstracts from the
competitive environment in which contracts are awarded. The auction literature provides
detailed analyses of bidding behavior and entry in procurement settings primarily within first-
price auction frameworks (Krasnokutskaya and Seim, 2011; De Silva et al., 2009) but focuses
on equilibrium behavior rather than post-award firm performance. By distinguishing between
general and competitive entry, this paper bridges these literatures: it brings variation in
competitive conditions, central to auction models, into the analysis of firm-level outcomes
following procurement entry. The distinction is empirically relevant given the documented

decline in the average number of bidders in public procurement markets, and it provides a



framework to better understand how market structure relates to firm outcomes at entry.

Answering this question is challenging because firms do not enter procurement markets
randomly. Firms that win public contracts may differ from non-suppliers in age, size, sector,
capabilities, financial conditions, and expected growth even before entry. These differences
make simple comparisons between suppliers and non-suppliers difficult to interpret. A cred-
ible empirical strategy must therefore construct a comparison group that approximates the
counterfactual financial path entrants would have followed had they not entered the procure-
ment market.

A second challenge is that procurement entry occurs in a staggered fashion. Firms win
their first public contract in different years, while many firms never enter during the sample
period. In this setting, standard two-way fixed effects event-study estimators can be sensitive
to treatment-effect heterogeneity across cohorts and over time since entry. Already-treated
firms may implicitly serve as controls for newly treated firms, generating contaminated com-
parisons and non-transparent weights (Goodman-Bacon, 2021). This concern is especially
relevant in procurement markets, where the effects of entry are likely to differ between
firms entering through competitive procedures and firms entering through other procure-
ment routes.

This paper studies entry into Dutch public procurement markets above the European
procurement thresholds between 2016 and 2024'. I define entry as the first time a firm is
awarded a public procurement contract above these thresholds. I combine contract-level
procurement data with firm-level balance sheet information and estimate dynamic effects
around entry using a staggered difference-in-differences design. The main comparison group
consists of matched firms that never become public suppliers during the sample period.

The empirical framework treats procurement entry as a persistent state rather than a one-
time transaction. Once a firm wins its first public contract, it may accumulate procurement-
specific experience, learn how to bid, gain market access, and remain engaged in contract
delivery. I therefore consider firms treated after their first contract, even if they do not
immediately win another one. This interpretation is consistent with models of procurement
participation in which firms become potential suppliers after incurring entry and learning
costs (Athey et al., 2013; De Silva and Rosa, 2025).

The main identifying assumption is conditional parallel trends. Conditional on pre-
entry observables, including firm age, firm size, and sector, entrants and comparable non-
entrants are assumed to have followed similar trends in financial outcomes absent entry. This

assumption allows for selection into procurement based on observed characteristics and time-

! According to the OECD public procurement spending accounted for 20% of the Dutch GDP in 2022
(OECD, 2025a), positioning the Netherlands on the right tail of this distribution.



invariant differences, but requires that remaining differences in untreated outcome dynamics
are not systematically related to the timing of entry. The estimates should therefore be
interpreted as relying on a structured comparison between entrants and similar non-entrants,
rather than on random assignment.

I construct the dataset from three sources. First, I use contract-level data from Ten-
derNed, the Dutch public procurement platform, covering contracts above the European
thresholds. These data identify awarded contracts, buyers, procurement procedures, contract
values, number of bidders, and winning firms. Second, I merge the procurement records to
firm-level financial information from Moody’s Orbis, which provides balance sheet outcomes
for Dutch firms over 2012-2024. Third, I use complementary bid-level data from ProRail, a
large Dutch public buyer, to study bidding behavior and mechanisms.

The main outcomes capture firms’ financial performance and scale. I study current ratio,
solvency, shareholder funds, total assets, asset growth, liabilities, liability growth, number
of employees, and employment growth. The final event-study sample contains 4,235 general
entry events, of which 1,095 correspond to competitive entry. Entry contracts are smaller
than the average contract in the full procurement data but attract relatively similar number
of bidders, suggesting that entry occurs in procurement environments where competition is
meaningful.

To take the model to the data, I implement the group-time difference-in-differences esti-
mator of Callaway and Sant’Anna (2021). Firms are grouped into cohorts based on the year
in which they first enter the procurement market. I first estimate cohort-specific treatment
effects for each entry cohort and calendar year, comparing entrants to matched never-supplier
firms. I then aggregate these group-time effects by relative event time to obtain dynamic
event-study estimates. This approach avoids using already-treated firms as controls and
allows treatment effects to vary across cohorts and over time since entry.

I address selection into procurement in two ways. First, I construct a matched compari-
son group of never-supplier firms using pre-entry firm characteristics, including age, sector,
and size. Second, I estimate robustness specifications using not-yet-supplier firms as the
comparison group, excluding never suppliers. This alternative comparison relies only on
variation in entry timing among firms that eventually become suppliers. I also examine het-
erogeneity by classifying entrants as short-term participants, capacity-constrained firms, and
established firms, and I use bid-level data to study whether differences in bidding behavior
help explain the results.

I document that entry into public procurement, when defined broadly, is associated with
improvements in firms’ financial indicators. In particular, I find patterns consistent with in-

creases in asset accumulation and liabilities, which align with interpretations in the literature



linking procurement participation to improved access to credit and firm expansion. However,
when focusing on competitive entry, the observed gains appear less persistent. Increases in
assets are concentrated around the year of entry and attenuate thereafter.

The main results show that procurement entry is associated primarily with balance-sheet
adjustments. General entry is followed by a decline in liquidity, measured by the current
ratio, and by a substantial increase in liabilities. Overall liabilities rise by about EUR 97,975
after general entry, with liability growth increasing by 22.3%. Competitive entry is also
associated with higher liabilities, but the effects are smaller: liabilities increase by about
EUR 71,887, with liability growth of 13.5%. These patterns suggest that entry is associated
with greater financial obligations and weaker short-term liquidity.

The evidence on firm expansion is more mixed. General entry is associated with sta-
tistically significant asset growth of about 9.9%, while the effect on total assets in levels
is positive but not statistically significant. For competitive entry, asset growth is smaller,
about 2.5%, and not statistically significant. Employment effects are limited across both
entry definitions. The results therefore suggest that entry into procurement markets does
not uniformly generate broad-based firm growth. Instead, public procurement entry appears
to reshape balance sheets, especially through higher liabilities, while sustained growth in
assets and employment is concentrated among specific types of firms.

This pattern is consistent with evidence from experimental and quasi-experimental set-
tings suggesting that competitive environments may limit the persistence of gains from initial
contract awards. My contribution lies in showing that, in observational data, entry through
more competitive channels is systematically associated with weaker and less sustained finan-
cial improvements.

A potential concern is that these patterns may reflect selection on observable or unob-
servable firm characteristics. To further investigate heterogeneity in post-entry trajectories.
Firms typically remain active a couple of years following entry, as contracts take on average
36 months to complete. This institutional feature implies that post-entry differences are not
driven by short-run market exit, but rather by heterogeneity in firms’ ability to obtain addi-
tional contracts over time. I classify firms based on their subsequent participation patterns:
established firms, which consistently win contracts after entry; capacity constrained firms,
which participate intermittently; and short-term participants, which do not win additional
contracts beyond entry. This classification reveals systematic differences.

Established firms exhibit positive changes in assets following entry, although these ef-
fects are attenuated in competitive entry settings. Capacity-constrained firms display simi-
lar; albeit weaker, patterns. In contrast, short-term participants experience only temporary

improvements under general entry, which are not evident under competitive entry. These



findings suggest that observable firm characteristics, such as size and capacity, play an im-
portant role in shaping post-entry outcomes. At the same time, the attenuation of effects
under competitive entry is observed across all firm types, indicating that competitive entry
environments may pose challenges even for relatively stronger firms, potentially due to higher
adjustment, transaction, or information costs.

Finally, I explore mechanisms that may rationalize these patterns. I present evidence
consistent with entrants engaging in aggressive bidding strategies, including underbidding,
which may expose them to outcomes resembling a winner’s curse, particularly among short-
term participants. At the same time, the patterns for established firms are consistent with
a process of learning-by-doing following entry. I also document that short-term partici-
pants tend to enter contracts with lower observed levels of competition. Observable contract
characteristics do not provide clear evidence that these contracts are systematically less at-
tractive, more complex, or riskier. This suggests that unobserved contract attributes or
informational advantages of incumbents may play a role in shaping entry outcomes.

Overall, the paper contributes to the literature by highlighting the importance of distin-
guishing between entry environments and by documenting that entry through more compet-
itive procurement channels is associated with weaker and less persistent financial improve-
ments, even after accounting for firm heterogeneity. These findings suggest that entry alone
is insufficient: firms’ ability to bid, execute contracts, and remain active is central to whether
public demand supports growth.

This paper also carries policy implications. This paper highlights that in public procure-
ment markets, entry and permanence is central to the competition outcomes. The implica-
tions of these results is informative to public entities and international agencies who promote
public procurement as a channel through which governments can achieve innovation, green
growth, and societal goals (OECD, 2025b; World Bank, 2025). Furthermore, studying com-
petition in public procurement markets provides evidence to enlighten salient discussions on
European competitiveness (Draghi, 2024).

This paper contributes to three strands of literature. First, I speak to a growing literature
that exploits public procurement as a source of exogenous demand shocks to study firms’
growth, labor demand, and financial outcomes. The literature shows that winning a public
procurement contract positively affects firms’ performance (Hebous and Zimmermann, 2021;
Hoekman et al., 2024; di Giovanni et al., 2024; Pantea and Laurentsyeva, 2026; Czarnitzki
et al., 2020). However, there is substantial heterogeneity in persistence. While some studies
find only short-run effects on employment (Gugler et al., 2015; Srhoj and Dragojevié¢, 2024;
Fadic, 2020), others document long-run growth (Ferraz et al., 2015; di Giovanni et al., 2024;

Lee, 2021). However, the existing literature has paid little attention to the competitive



mechanism firms face when winning. My paper contributes by focusing on how competitive
mechanisms in public procurement markets may shape these growth trajectories, an aspect
absent in this strand of literature.

Second, the firm heterogeneity exploration contributes to a larger literature that exam-
ines the role of demand shocks in determining firms dynamics (Foster et al., 2016, 2008)
and how firms approach new markets (Alfaro-Urena et al., 2022; Amiti et al., 2024). In the
context of public procurement, a few papers have studied heterogeneity as such Hebous and
Zimmermann (2021); constrained versus constraints, Ferraz et al. (2015) by small versus
big; and Hoekman et al. (2024) by regular versus irregular status. My findings move the
empirical literature forward by showing that entry into a public procurement market im-
proves firm outcomes on average, but these gains are not driven by competitive entry and
are concentrated among firms that remain active and have the capacity to scale.

Third, my findings that small firms underbid and participate in tenders with fewer com-
petitors speaks to the literature that studies the trade-off between price competition in public
procurement (Carril et al., 2026; De Silva and Rosa, 2025; Jadskeldinen et al., 2026; Titl,
2025). My paper contributes by documenting that competitive pressures influence partici-
pation and bidding behavior, and that these, in turn, determine the allocation and impact
of demand shocks.

The rest of the paper is presented as follows. Section 2 describes the institutional setting
and data sources. Section 3 presents the empirical framework and identification assumptions.
Section 4 presents the main results, including the staggered entry patterns, the event-study
estimates for general and competitive entry, and the firm heterogeneity analysis. Section 5
explores the mechanisms underlying the main findings, focusing on underbidding behavior
and sorting into less competitive procurement environments. Section 6 discusses limitations

and directions for future research. Section 7 concludes.

2 Institutional Setting

Public procurement is a key market for the Dutch economy. The Netherlands ranks among
the largest public buyers in the OECD, with procurement accounting for 20.9% of GDP
compared to an OECD average of 12.9% in 2021 (OECD, 2025a). The institutional setting
is characterized by a decentralized governance structure in which provinces, municipalities,
and regional water authorities have substantial autonomy over their procurement decisions?.

The regulatory framework of the procurement market is defined by the Public Procure-

2The decentralized public bodies consist of: 12 provinces, 355 municipalities, and 21 regional water au-
thorities. Other semi-public organizations, such as educational organizations, are also considered contracting
authorities when purchasing works, goods, and services (EZK, 2021)



ment Act 2012 Aanbestedingswet 2012 that establishes rules aimed at ensuring fair competi-
tion, transparency, and objectivity. This framework applies to contracts above and below the
European procurement thresholds. An important amendment occurred on 1 July 2016, when
the European Union procurement directives 2014/24/EU and 2014/25/EU were transposed
to the Dutch Act. These directives introduced two changes for contracts above the Euro-
pean thresholds: (i) mandatory electronic tendering and (ii) use of the most economically
advantageous tender criteria, which is an umbrella term for lowest price, best price-quality
ratio, and lowest cost criteria.

This paper focuses on Dutch public procurement above EU thresholds over the period
2016-20243. Since the transposition of the EU procurement directives in 2016, this segment
operates within a stable and harmonized regulatory framework. In this context, 2016 repre-
sents a shift in the entry margin by increasing the probability that potential suppliers become
aware of tender opportunities, increasing expected returns to participation. By focusing on
this segment, the analysis can capture the dynamics of entry and competition in a setting

where information frictions are reduced and participation is likely to emerge.

2.1 Data sources

I construct a panel dataset of Dutch firms with balance sheet information and the year of
entry in the European public procurement market. I use two primary data sources to build
this dataset. First, TenderNed, which includes tenders above the European procurement
thresholds between 2016 and 2024. This dataset provides a contract-level panel that links
awarded tenders with winning firms. Second, I use firm-level financial information from Orbis
Moody’s, a global database of company financials covering 2012 to 2024. Additionally, I use

a complementary dataset from ProRail, a large public buyer, to study bid-level behavior.

Procurement data and definition of entry. The main source of procurement data is
TenderNed, a Dutch national platform that publishes public procurement contracts above
the European thresholds*. The data cover the period 2016-2024 and provide contract-level

information on procurement procedures, including the identity of the winning firm, the

3The thresholds for public contracts are defined by type of procurement; for instance, the threshold for
public works contracts is EUR 5,350,000, for public supply and service contracts is EUR 214,000, and for
public supply and service contracts awarded by central government authorities is EUR 428,000. Section 2,
article 4 of the European Directives 2014/24/EU define the thresholds with value net of value-added tax
Single Market Europa Web. The thresholds described here are remained unchanged for the period covered
in the analysis. I use the threshold amount to impute missing contract values (see appendix A.3)

4TenderNed publishes procurement tender notices and tender awards above the EU thresholds for the
Netherlands and provides comprehensive coverage of large public contracts. Existing estimates indicate that
these procedures account for about 29.2% of Dutch public procurement. In 2023, EUR 33.9 billion in tenders
out of EUR 116.2 billion of estimated total (Team Significant Synergy, 2024).


https://single-market-economy.ec.europa.eu/single-market/public-procurement/legal-rules-and-implementation/thresholds_en

number of bidders, the procurement method, and contract characteristics. In the appendix
A, T provide a detailed description of the data cleaning process, which includes recovering
misreported information on the price and number of bids, as well as text similarity checks
to ensure accurate matching of winning firms to their financial data in Orbis.

I use these data to define firm entry into the public procurement market. A firm enters
when it is first observed winning a contract above the European thresholds. I distinguish
between two definitions of entry. General entry is defined as the first year in which a
firm wins any contract above the threshold. Competitive entry restricts attention to
contracts awarded through open procedures with at least two bidders, capturing entry into
contested procurement markets. General entry reflects access to public procurement, and
competitive entry isolates entry into contracts where competition forces are more likely to

shape outcomes.

Firm-level data and panel construction. To study firm outcomes around entry, [ merge
the procurement data with firm-level financial information from Orbis (Moody’s Analytics).
Orbis provides annual balance sheet data for a large population of Dutch firms over the
period 2012-2024. The merged dataset is structured as a firm-year panel. This allows me
to track firms both before and after entry into procurement markets, as well as to compare
entrants to firms that never supply to the government. The availability of a large firm-level
database is important in this context, as it enables the identification of a comparison group
of non-supplier firms.

For each firm-year, I construct a set of nine financial outcomes capturing firm performance
and scale, including measures of assets, liabilities, and employment, as well as their growth
rates. These variables allow me to study how entry into procurement markets is associated
with changes in firm dynamics. The raw dataset includes roughly 1.3 million firms per
year in the Netherlands. Of these, around 10,000 firms are matched to the procurement
data and form the main analysis sample, where I measure financial performance and firm
characteristics including total assets, liabilities, shareholder funds, and employment, as well
as their growth rates.

The estimation sample is constructed by linking the original matched panel dataset to
the samples effectively used in the event studies estimations. For each specification, out-
come variable, and estimation type (never-treated and not-yet-treated), I retrieve the subset
of observations retained in the estimation procedure and create indicator variables that flag
whether a given firm-year observation is included in the corresponding estimation sample.
This is done for all specifications (general and competitive events samples, as well as firms

heterogeneity subsamples) and for all outcome variables. The resulting dataset combines



these indicators with the original panel, allowing to track sample composition across speci-

fications and ensure consistency in the empirical analysis.

Complementary bid-level data. To complement the contract-level analysis, I use sep-
arate sample of bidding data from a large Dutch public buyer. This dataset contains infor-
mation on submitted bids, participating firms, and procurement outcomes over the period
2012-2024. The bid-level data provide a more granular view of firm behavior, allowing me
to analyze participation decisions and competitive dynamics directly. While this dataset
covers a subset of the procurement market, it is particularly useful for understanding the

mechanisms underlying entry and competition.

Table 1. Descriptive statistics

Panel A: General Entry Events Panel B: Competitive General Entry Events
Variable Mean Median  Std.Dev. N Mean Median  Std.Dev. N Diff. p-value
Contracts characteristics
Number of bids 4.230 3.000 4.270 4,121 4.860 4.000 3.740 1,095 -0.640 0.000
Duration in months 36 24 42 1,040 35 24 31 432 1 0.450
Contract value 1,161 750 3,555 4,102 1,144 509 3,713 1,073 17 0.890
Services 0.720 1.000 0.450 4,235 0.690 1.000 0.460 1,095 0.030 0.090
Supplies 0.220 0.000 0.410 4,235 0.220 0.000 0.410 1,095 0.000 0.960
Works 0.060 0.000 0.240 4,235 0.090 0.000 0.290 1,095 -0.030 0.000
Firms’ balance sheet information
Current ratio 2.5 1.5 5.0 2,751 2.5 1.5 5.6 836 0.0 0.957
Solvency ratio 374 38.2 31.8 2,706 35.6 36.3 31.1 821 1.8 0.153
Shareholder funds 520,057 263,243 778,368 2,761 529,019 267,356 781,466 842 -8,962 0.771
Assets 1,444,288 822,338 1,669,443 2,763 1,560,260 918,630 1,787,774 837 -115,973 0.095
Log assets 13.4 13.6 1.6 2,792 13.5 13.7 1.7 849 0.0 0.449
Employees 18.6 13.0 18.4 1,736 20.0 13.5 19.8 532 -1.4 0.145
Log employees 2.4 2.6 1.2 1,736 2.5 2.6 1.1 532 -0.1 0.141
Liabilities 774,315 440,876 862,105 2,668 821,810 511,367 848,691 802  -47,494 0.166
Log liabilities 12.8 13.0 1.5 2,662 13.0 13.1 1.4 801 -0.2 0.004
Subsample bids information
Relative bid 1.08 1.02 0.35 6,697
Number of bids 3.90 4.00 1.56 6,716
Duration in months 16.40 13.10 12.67 4,972
Lowest Price 0.85 1.00 0.35 6,716

Notes: The table is divided in three parts. The top part corresponds to characteristics of contracts including number of
bids, duration of the contract, imputed contract value, and type of tender. The sample of contracts is restricted to entry
events, Panel A for general events and Panel B for competitive events. For reference, table A1l shows the descriptive of
all tenders. The middle part presents statistics of financial data in baseline 2016. The bottom part presents statistics
of the subsample of bids from ProRail, including the relative bid, the number of bidders, and the type of procurement
procedure.

Descriptive statistics. Table 1 reports descriptive statistics for entry events. The sample
is restricted to contracts that constitute the entry event for firms in the estimation sample,
excluding subsequent contracts and contracts awarded to other firms. The sample comprises
4,235 entry events of which 1,095 correspond to competitive entry. The average contract
value at entry is EUR 1.16 million, with a standard deviation of EUR 3.5 million, indicating
substantial variation in contract size. The average number of bidders for entry contracts is

around 4.2 in general entry events, with competitive entry contracts having a higher average
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number of bidders of 4.9. Contract duration averages approximately three years and does
not differ meaningfully between general and competitive entry. In terms of composition, the
majority of entry contracts are for services (60%), followed by works (30%) and supplies
(10%). Compared to the full sample of contracts (Table Al), entry contracts are smaller
on average (EUR 1.16 million versus EUR 1.8 million) but exhibit a similar distribution
across contract types and procurement methods. However, entry contracts attract more
bidders, suggesting that firms face relatively stronger competitive pressure when entering
the procurement market.

Table 1 presents summary statistics for the main financial variables used in the analysis.
Firms entering public procurement markets are relatively large and financially stable. For
instance, the average firm has assets of about EUR 1.6 million and employs around 20
workers. Differences between general entry and competitive entry are small, although firms

entering competitive procedures tend to be slightly larger and more leveraged.

3 Empirical framework

To estimate changes in firm financial performance post-market entry, I adopt an event study
framework. I define entry as the first time a firm is awarded a public procurement con-
tract above the European public procurement thresholds, which marks the firm’s initial
participation as a supplier in the public procurement market. This design aligns with sim-
ilar approaches in the procurement literature that study the effects of demand shocks on
firms’ growth and financial performance (Hebous and Zimmermann, 2021; Pantea and Lau-
rentsyeva, 2026; Lee, 2021) and in the literature of market entry (Alfaro-Urena et al., 2022;
Amiti et al., 2024). Firm entry into the public procurement market occurs in a staggered
fashion. This means that not all firms supply to the government and that those who are
suppliers do not become suppliers in the same year.

A canonical specification is given by equation 1°, where D, ,_; is an indicator variable for

event time j, with j = 0 denoting the year of entry (i.e., the first contract awarded).

Yit = Z Vi Dig—j + o5 + 0 + € (1)
j=—m
A1
Using terminology from Difference-in-Differences, the treatment indicator D is defined as

a firm’s first win as a supplier to the government. This is a discrete event: once a firm wins its

5The specification in equation 1 represents the Two-Way Fixed Effects model following notation from
Miller (2023), which is the same discussed in Freyaldenhoven et al. (2021), Sun and Abraham (2021), and
Goodman-Bacon (2021), among others.
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first contract, it is considered treated in all subsequent periods®. The specification includes
firm fixed effects «; that control for time-invariant firm characteristics, time fixed effects
d; to absorb common yearly economic shocks, and sets 71 = 0 as a restriction condition.
The parameter 7; captures the changes in outcomes after entry relative to the year before
entering.

Identification in this framework exploits the staggered timing of entry. Each year, a
new cohort of firms enters the procurement market, while other firms have not yet entered
or never enter during the sample period. However, when treatment effects are heteroge-
neous across cohorts or over time since entry, the standard two-way fixed-effects estimator
may produce biased estimates. In particular, already-treated firms may serve as controls
for newly treated firms, leading to contamination and negative weighting of treatment ef-
fects (Goodman-Bacon, 2021). Unfortunately, the more treatment effect heterogeneity, i.e.
variation in treatment timing or multiple time periods, the more sensitivity to weighting
schemes. These issues have been extensively discussed in the recent Difference-in-Differences
literature with different estimators proposed. For instance, Sun and Abraham (2021) and
Wooldridge (2025) suggest regression-based approaches; Borusyak et al. (2024) develop an
imputation method of untreated potential outcomes, Dube et al. (2025) suggest a stacked
two-way effects regression, and (Callaway and Sant’Anna, 2021) who propose estimations at
the group level and is robust to covariates.

To address these concerns, I follow Callaway and Sant’Anna (2021) in two steps. First, I
estimate group-time average treatment effects. Second, I aggregate these effects by relative
event time. In the first step, firms are grouped into cohorts according to their year of entry
into the public procurement market, denoted by g. For each entry cohort ¢ and calendar

year t, the group-time average treatment effect is defined as

7(g,t) = E[Yi(g9) — Y:(0) | G = g] (2)

where Y;(g) is the potential outcome at time ¢ for firms first treated in year g, Y;(0) is the
untreated potential outcome, and G = g denotes membership in entry cohort g. Equation
2 is the cohort-specific treatment effect in calendar time. Since Y;(0) is not observed for
treated firms after entry, identification requires a comparison group that approximates the
untreated outcome path for firms in cohort g.

I use firms that never become suppliers in the public procurement market as the compar-
ison group. These never-supplier firms are drawn from the pre-matched sample described in

Section C, ensuring that they are sufficiently comparable to entrant firms. Let C; = 1 indi-

5T do not use a continuous measure of treatment intensity (e.g., procurement revenues), as these variables
are poorly recorded in the data (see the appendix).
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cate that firm ¢ never enters the public procurement market during the sample period and
that are similar enough to entrants. I estimate equation 2 using the doubly robust estimator
of Callaway and Sant’Anna (2021), conditioning on a covariate vector X; that includes sector

and pre-entry firm size. Under no anticipation, the estimator is

;V\CS(g’ t) _ En [(@entry . ,l/U\neveT) (Y;t o Y;,gfl . mnever(Xi))] (3)

g g g,t

where the treatment and comparison weights are

ﬁg(XZ>CZ
_ H{G; = g} " 1 — py(Xi)
wentry — 7 wnever — _ g9 . 4
RN YT TRG] W
"1 ﬁg(Xi)

In equation 4, p,(X;) is the estimated generalized propensity score for belonging to entry
cohort g, rather than to the never supplier group, conditional on sector and pre-entry firm
size. The term ﬁzgﬁv(Xi) in equation 3 is the estimated outcome-regression component for
firms that are never suppliers, defined as the conditional expectation of Yj; —Y; ;1 given X
among never supplier firms.

In the second step, I aggregate the estimated group-time effects by relative event time
e =t — g. This produces event-study estimates that summarize how financial performance
changes e years after entry into the procurement market. Following Callaway and Sant’Anna

(2021), the event-time aggregation is

79 =0,4(e) =Y g+ e <TIP(G=g|G+e<T)ATT, (g.g+e) (5)

geg

Equation 5 averages the group-time effects in equation 3 across all cohorts observed e years
after entry, weighting cohorts by their relative size among the cohorts observed at that event
time. The resulting parameter, 77, is the Callaway-Sant’Anna analogue of the event-study
coefficient «; in equation 1. It traces the dynamic effect of becoming a public procurement
supplier while allowing entry effects to vary across cohorts and over time since entry.

For robustness, I also estimate specifications that use not-yet-supplier firms as the com-
parison group. In these exercises, the structure of equation 3 remains largely the same, but
the comparison group is restricted to firms that have not yet entered the public procure-
ment market by calendar year ¢. The not-yet-supplier robustness specifications are estimated
without covariates. These estimations exclude never-supplier firms, so identification comes
from variation in treatment timing among firms that eventually become suppliers. This

comparison group is informative because not-yet-supplier firms may share similar economic
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incentives, information, and capacity with treated firms, but enter the procurement market

in a different year due to variation in timing.

3.1 Assumptions

My approach relies on the conditional parallel trends assumption. In the setting of staggered
entry, the interpretation of 7°9(g,t) depends on whether, after controlling for observed co-
variates, firms entering the procurement market at different times, or never entering, provide
a plausible comparison group. The covariates include firm age, a size indicator (small vs.
non-small), and sector fixed effects. Conditional on these characteristics, the identifying
assumption is that, absent entry into the procurement market, treated and comparison firms
would have followed similar trends in financial outcomes. Parallel trends can be compatible
with selection into treatment when selection is based on pre-treatment information or time-
invariant unobservables, as in imperfect foresight or selection on fixed effects (Ghanem et al.,
2022). To make this assumption more plausible, I account for pre-entry invariant observables
by implementing propensity score matching (Sekhon, 2011) and constructing a comparison
group of firms with similar observable characteristics. Once these observable differences are
accounted for, the remaining identifying restriction is that the evolution of untreated poten-
tial outcomes is not systematically related to the pre-treatment determinants of entry. Under
these conditions, the estimates should be interpreted as relying on a structured comparison
between entrants and similar non-entrants.

Staggered treatment adoption implies that once a firm participates in public procurement,
it remains treated, as treatment reflects the accumulation of experience, capabilities, and
market access rather than a one-time transaction. Firms that do not win a contract after
they enter are still considered treated, since they continue to acquire bidding experience and
may remain engaged in the delivery of previously awarded contracts, which on average take
36 months (see Table 1). This interpretation is consistent with the literature, which defines
participation in procurement markets as a persistent state of potential bidders rather than
a transitory event (e.g., Athey et al. (2013); De Silva and Rosa (2025))".

Furthermore, the timing of first contract awards reflects both firms’ endogenous partici-
pation decisions and the outcomes of competitive procurement processes. While firms choose
whether and when to participate in tenders, the exact timing of winning the first contract
depends on factors such as procurement cycles, competing bids, and contract-specific condi-
tions, which are not fully predictable at the firm level. This generates variation in the timing

of entry that is plausibly unrelated to short-run fluctuations in firm performance, conditional

7Appendix D provides suggestive evidence that the first contract is more strongly associated with subse-
quent financial outcomes than the second contract, supporting the use of the first contract won by a firm to
define entry into the public procurement market.
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on observables and fixed effects. In this sense, winning the first contract can be interpreted
as a demand shock to the firm, reflecting the allocation of public contracts through compet-
itive procedures (Hebous and Zimmermann, 2021). Similar empirical strategies have been
used to study firms’ entry into new markets under comparable identifying assumptions (e.g.,

Alfaro-Urena et al. (2022); Amiti et al. (2024); Chiappinelli et al. (2025); Lee (2021)).

4 Results

In this section, I present the results of the event studies estimations. I begin by describing
the staggered entry of firms into the public procurement market, then show the main results

for general and competitive entry, and finally present results by firm heterogeneity.

4.1 Staggered entry

The market has a staggered adoption of entry across firms and time. Entry is firm specific
and timing varies across firms. Table 2 presents the staggered entry of firms in the public
procurement market and the number of contracts they were competing for each year. In
total, there were 56,141 contracts awarded from 2016 to 2024, out of which 29,306 were
awarded through competitive bidding. I define the year of the first observed contract as the
year of entry. This is the first contract awarded to a firm above European public procurement
thresholds. The data contains a total of 4,235 events rolled out from 2017 to 2024. I define
competitive mechanisms as the first time a firm wins a contract via an open procedure with
at least two bidders. This corresponds to 1,095 events in the final sample over the period
2016 to 2024.

The staggered timing facilitates two comparison groups, these are, firms that never supply
to the government during the sample period, and firms that have not-yet-entered by a given
point in time. The preferred comparison group consists of never-supplier firms. Conditional
on being similar in observable characteristics (see matching description in appendix C), these
never-supplier firms inform what would have happened had a supplier firm never entered
the procurement market. The strategy compares a firm’s financial outcomes before and
after its own entry, using matched never-suppliers to absorb common trends. A potential
concern is that the decision to bid for government contracts is driven by unobservable firm
characteristics. As a robustness check, I also use not-yet-supplier firms as a comparison
group. By definition, the size of the not-yet-supplier comparison group declines over time as

more firms enter the procurement market.

The results in this section are based on the firms reported in the Staggered columns under

General Entry and Competitive Entry in Table 2. These columns report the cumulative
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Table 2. Market Staggered Entry

Awarded General Entry Competitive Entry

Year  Contracts © Events Staggered Events Staggered

2016 1,835

2017 4,698 859 859 234 234
2018 5,618 629 1,488 196 430
2019 5,971 528 2,016 131 561
2020 6,205 505 2,521 155 716
2021 6,876 437 2,958 106 822
2022 8,363 511 3,469 115 937
2023 8,397 520 3,989 109 1,046
2024 8,178 246 4,235 49 1,095
Total 56,141 4,235 1,095

Notes: This table presents the staggered entry of firms in the public procurement market. * The column Awarded
Contracts refers to contracts with no lot division. Table C1 in the Appendix presents additional columns with all
contracts. The Staggered columns for general entry and competitive entry report the cumulative number of firms that
have entered the market by each year over the sample period.

number of firms whose first European public procurement contract is observed by each year.
For example, in 2017, 859 firms entered the procurement market under the general entry
definition, which includes firms entering after submitting bids, participating in negotiations,
or through other selection procedures. Of these firms, 234 entered through competitive
entry, defined as winning a first public procurement contract in a procedure with at least
two submitted bids. Similarly, by 2024, 4,235 firms had entered under the general entry
definition, of which 1,095 had entered through competitive procedures. In annual terms, 246
firms entered for the first time in 2024, including 49 firms whose first contract was awarded

through a competitive procedure.

4.2 Main results: general and competitive entry

I discuss the main results starting from three financial variables: assets growth, current ratio,
and liabilities. The Figures in 1 shows the Panel A presents results for 4,235 general entry
events, and Panel B for 1,095 competitive entry events. Event time 0 corresponds to the
entry year. Table 3 presents the point estimates and standard errors. The event study plots
for the other variables are presented in the Appendix in Figures E1 and Figures E2 and in
Table E1.

I begin by examining assets growth subpanels (a) and (b) in figure 1. General entry
into public procurement is associated with a positive and statistically significant increase in
assets growth. In the year of entry, assets grow by approximately 8%, rising to around 11%
in subsequent years. Firms that enter through competitive mechanisms experience a similar
initial increase in assets of about 9% in the first year. However, this effect is not persistent

and fades over time, becoming statistically insignificant one year after entry. Consistent
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patterns emerge in levels. The value of assets increases by EUR 55,254 relative to never
suppliers, although this result is only statistically significant at the 15% level. For firms
entering through competition, the results indicate that they experience an increase in assets
of EUR 52,867 the first year. However, this change is not sustained. In the subsequent
years, asset levels decline relative to both pre-entry values and firms that never supply to
the government.

Next, I turn to the current ratio, a balance sheet measure of liquidity. General entry
into public procurement is associated with a decline in firms’ liquidity relative to never
suppliers. The current ratio decreases by 0.241 points (on a 0-100 scale) in the year of
entry. This decline persists over time and becomes more pronounced, reaching a reduction
of approximately 1.5 points five years after entry. For competitive entry, the current ratio
remains unchanged in the first two years after entry. However, starting in the third year, the
current ratio declines by 0.691 points, reaching a reduction of 1.02 points by the fifth year.

Entry into public procurement is also associated with an increase in liabilities. For
general entry, liabilities increase by EUR 40,741 in the year following entry and reach EUR
149,864 five years after entry. Entry through competitive procedures is also associated with
an increase in firms’ liabilities with a raise by EUR 42,439 in the first year after entry and
EUR 114,893 three years after entry.

The estimations regarding number of employees and employment growth are inconclusive
on how employment responds to entry into public procurement, (see Table E1 columns (3)
and (4)). For both general and competitive entry, the estimated effects on the number of
employees are statistically insignificant, and although the point estimates are positive, their
magnitude is economically negligible. The results for employment growth are statistically
insignificant in the first four years. However, in the fifth year, general entry is associated
with a decline in employment growth of 12.9%. For firms entering through competitive
procedures, a decline is observed earlier, in the fourth year, amounting to a reduction of
10.6%, although this effect is less precisely estimated.

These results are suggestive of firm expansion. The results are consistent with previous
literature showing that winning procurement contracts facilitates access to credit (di Gio-
vanni et al., 2024). Assets growth, these results suggest that while entry is associated with
firm expansion, only general entry leads to sustained asset growth, whereas competitive entry
generates short-run increases that are not maintained over time. These results are similar
from the results of Fadic (2020) who finds that firms that win in randomized contest their
revenues and assets revert back to pre-shock levels.

The findings on employment are consistent with the mixed evidence in the literature on

public procurement (Gugler et al., 2015; Srhoj and Dragojevi¢, 2024). Several mechanisms
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may explain these results. First, general equilibrium effects may dampen net employment
gains, as increased activity among winning firms may be offset by reduced activity among
competitors (Ferraz et al., 2015; Srhoj and Dragojevié¢, 2024). Second, firms may rely on
subcontracting, particularly in labor-intensive contracts, limiting the extent to which em-

ployment expands within the firm.

Are changes in financial performance persistent? As a benchmark, I also aggregate
the estimates of 7°%(g,t) across post-entry years to obtain the overall effect. The goal is to
add to the discussion of whether entering a procurement market has persistent effects (Gugler
et al., 2015). The estimates provide a measure of whether entry into public procurement
markets generates persistent changes in firms’ financial performance.

The overall estimates indicate that general entry into the public procurement market
is associated with asset growth relative to matched never suppliers (see Table E2). The
change in total assets in levels is positive but not statistically significant, with an estimated
increase of EUR 28,065. In contrast, the log specification shows a statistically significant
increase of 9.9%, suggesting that general entry is associated with growth in firms’ asset
base. For competitive entry, the evidence on asset growth is weaker. The estimated effect
on total assets is small and statistically insignificant, and the log asset estimate is also
not statistically different from zero. Thus, unlike general entry, competitive entry does not
appear to be associated with an overall increase in assets relative to never suppliers.

The results for liabilities show a different pattern. Liabilities increase significantly under
both general and competitive entry, although the estimated change is larger for general entry.
General entry is associated with an increase in liabilities of approximately EUR 97,975 and
liability growth of 22.3%, while competitive entry is associated with an increase of EUR
71,887 and liability growth of 13.5%. These results suggest that entry into the procurement
market is accompanied by greater financial obligations, with stronger effects among firms
entering under the broader general-entry definition.

Overall, these results suggest that entry into public procurement is associated primarily
with balance-sheet adjustments rather than broad-based firm expansion. Firms appear to
take on more liabilities and experience weaker liquidity after entry, while evidence of sus-
tained growth in assets and employment is more limited, especially among firms entering

through competitive procedures.
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Figure 1. Event Study Plots Financial Performance
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Notes: Figure 1 plots the estimated event-study coefficients, ¥, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. Sub-panels (a) and (b) display estimates for capital asset
growth (Columns 1 and 6 of Table 3); (c) and (d) for the current ratio (Columns 3 and 8); and (e) and (f) for liabilities
(Columns 5 and 10). The event study plots for the other variables are presented in the Appendix in Figures E1 and
Figures E2 and in Table E1.
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Alternative comparison: Not-yet-suppliers So far, the results are based on estima-
tions that use matched never-suppliers as the comparison group. However, using firms that
never enter the public procurement market raises concerns about their comparability with
first time entrants, as these firms may differ systematically in both observable and unob-
servable characteristics. To address this concern, I estimate equation 3 and compute the
aggregated «y; coefficients as in equation 5, but now using firms that have not yet entered
the procurement market as the comparison group. In the terminology of the difference-in-
differences literature, these firms are not yet treated. This comparison group is informative,
as it captures firms that may eventually enter the market and therefore provides another
comparable group. This will provide insight into the role of selection into procurement. Fig-
ures F1 present the results from both specifications: estimations using never-suppliers (in
blue, with solid confidence intervals) and estimations using not-yet-suppliers (in red, with
dotted confidence intervals). For expositional clarity, I focus on asset growth, while the full
set of results is reported in the tables F1 and F2. The results are qualitatively consistent
across the two specifications for both asset growth and liability growth. However, point esti-
mates differ in magnitude, and in some cases lose statistical significance when using not yet
suppliers as the comparison group. This may be driven by the smaller effective sample size
in this specification. For general entry, the estimates using not-yet-suppliers differ from the
estimates using never suppliers in both magnitude and direction for the current ratio, equity,
and employment growth. These differences suggest that selection into public procurement
markets may play an important role in shaping firm outcomes. For firms entering through
competitive mechanisms, the results remain largely stable across specifications. Finally, I
find no evidence of differential pre-trends in either specification, supporting the validity of

the conditional parallel trends assumption.

4.3 Firms heterogeneity

I study firm heterogeneity by classifying entrants into three types and re-estimating the event
studies for each, with financial outcomes measured relative to matched never-suppliers. The
three types are defined as follows. Short-term participants are firms observed only in the
year of entry. Capacity-constrained firms are active upon entry and in subsequent years,
but participate intermittently, exhibiting gaps over time. Established firms enter the market
and remain continuously active thereafter, with no observable interruptions. This typology
is motivated by the concern that entry may be correlated with observed and unobserved
firm characteristics (Krasnokutskaya, 2011; De Silva et al., 2009), which could lead to over-
estimated effects due to non-random selection and unobserved heterogeneity. The aim is

not to compare the three groups as if they were randomly assigned, but to decompose the
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average post-entry effect by procurement trajectory and document how financial outcomes
differ across firms with different degrees of market engagement.

The three groups differ along observable dimensions, consistent with the view that the
typology captures meaningful variation in firm characteristics (see Table E3). Established
firms are medium-to-large enterprises of approximately 17 years since incorporation; upon
entry they are awarded on average more than ten contracts, and they continue to scale their
procurement activity over time. Capacity-constrained firms are smaller, participate inter-
mittently, and display patterns consistent with binding resource or production constraints.
Short-term participants are the smallest firms, typically awarded a single contract upon
entry. All three types are heavily concentrated in the services sector (around 80 to 85%).
Established firms win substantially more tenders and are awarded higher-value contracts on
average, while contract duration is broadly similar across groups, approximately 36 months.

The heterogeneity analysis reveals that both the magnitude and persistence of post-entry
gains are associated with firm type (see Figure 2). Established firms exhibit the strongest
response, with asset growth of about 16% following general entry that remains persistent
over time, while the 15% increase under competitive entry dissipates. Capacity-constrained
firms also experience positive effects, though more moderate: asset growth reaches around
10% under general entry and remains relatively stable, whereas the 9% increase associated
with competitive entry fades over time. In contrast, short-term firms display the weakest
and least durable effects, with a 6% increase under general entry that disappears within two
years, and a 7% gain under competitive entry that similarly dissipates. The results in other
financial variables indicate a broadly consistent pattern (see Appendix E.1). General entry
is associated with increases in assets and liabilities for established and capacity-constrained
firms, alongside positive and significant liability growth for all firm types, but a decline in
liquidity (current ratio) for the former two groups. In contrast, competitive entry yields
largely insignificant effects, with the exception of positive liability growth for established
and capacity-constrained firms. Short-term firms show no significant changes in assets or
liabilities under either entry mode. Across all specifications, shareholder funds and solvency
ratios remain unaffected. Employment effects are also limited: the number of employees does
not change significantly for any firm type, while employee growth is generally unaffected
except for a delayed decline among short-term firms, which becomes statistically significant
only four years after entry.

A potential concern with this typology is that the classification is partly based on firms’
subsequent procurement participation: short-term participants are defined by not winning
further contracts after entry, so weaker financial performance might appear mechanically

related to the group definition. I argue this concern is limited for two reasons. First, the
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outcome of interest is firm-level financial performance beyond the procurement market, not
subsequent procurement success; weaker post-entry financial outcomes are not mechanically
implied by failing to win another public contract, and may instead reflect adjustment costs,
crowding out of other activities, or genuine capacity constraints. Second, entry into public
procurement can be interpreted as an intention-to-treat event: winning a first government
contract may confer a reputational signal or access to new markets, but firms differ in their
ability or willingness to exploit this opportunity. From this perspective, the three groups
correspond to different degrees of post-entry treatment uptake; established firms are high-
uptake, capacity-constrained firms are intermittent-uptake, and short-term participants are
low-uptake. The estimates should therefore be read not as causal effects of firm type, but
as descriptive evidence on how financial trajectories differ across firms with varying levels of

post-entry procurement engagement.
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Figure 2. Event Study Plots Financial Performance: Assets Growth

Panel A: General Entry Fvents Panel B: Competitive Entry Fvents
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Notes: Figure 2 plots the estimated 4 event-study coefficients from the regression given in equation 3. Panel A presents
the event study plots for general entry and Panel B for competitive entry. The dependent variables are: capital assets
growth panels a and b, current ratio panels ¢ and d, and liabilities panels e and f. Estimations based on Callaway and
Sant’Anna estimator presented in table 3. In the appendix, figures F2 show the estimations using not-yet suppliers; the
results are qualitatively similar.
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5 Mechanisms

This section explores the mechanisms that rationalize why entry into public procurement
markets does not uniformly translate into improved firm financial performance, particularly
when entry occurs through competitive procedures. The empirical results also indicate that
short-term participants exhibit short-run gains and weaker financial outcomes, while more
established firms benefit persistently. I discuss two mechanisms that can account for these

patterns: underbidding and selection into less competitive procurement environments.

5.1 Underbidding

A first mechanism relates to differences in bidding behavior across firms. I find that short-
term entrants submit more aggressive bids relative to established firms. This pattern is
consistent with a winner’s curse mechanism, particularly observed in common value auctions.
Previous literature shows that public procurement markets exhibit this pattern, specifically
that firms with less experience or limited information systematically underestimate the true
costs of contract execution (De Silva and Rosa, 2025; Jaéskeldinen et al., 2026).

To explore pricing mechanisms, I use the subsample of auctioned tenders from one public
buyer from 2012 to 2024. Figure 3 shows the density distribution of relative bids across
firms, using violin plots over the range from 0 to 2 on the y-axis. The width of each violin
reflects the density of observations at a given value, such that wider regions indicate a higher
concentration of bids. Firms are grouped according to their bidding frequency. One-time
bidders are observed only once, irregular bidders participate intermittently, and continuous
bidders are observed consistently every year. The dashed horizontal line at 1 represents a
benchmark corresponding to the engineer’s cost estimate. Each violin contains a boxplot
indicating the median and interquartile range of the distribution. An interesting feature of
this plot is to check whether the median lies below 1, which would suggest that, on average,

firms in that group submit bids below the engineer’s estimate.
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Figure 3. Distribution of relative bids by bidder type

Relative bid
I
]

One-time bidders Irregular bidders Continuous bidders

Notes: Distribution elaborated based on ProRail data. . . . .
The visual evidence indicates that one time bidders consistently submit bids below the

engineer’s estimate. To quantify these differences, I estimate a reduced form regression of
bid functions as in equation 6, following the structural models developed by Bajari and Ye
(2003) and De Silva et al. (2003). The relative bid of firm ¢ denoted as rb; and it is calculated
as the ratio between the amount bid by firm ¢ on contract ¢ and the engineer’s cost estimate

Bid;
? Est.cost. *

The specification in equation 6 includes dummy variables for one time bidders and irregu-

for the contract

lar bidders, leaving continuous firms as a baseline. In the appendix, I present an alternative
version of this equation and use the definitions of short-term participants, capacity con-
strained firms, and established firms used in the previous firms’ heterogeneity analysis (see
table F3). To control for firm characteristics, I include a vector X with firms’ age and status
of certification, as indicated by ProRail. The buyer has in place a certification program to
guarantee safety some projects need it and some not, this is a relevant control as it may be
associated with the type of firms that bid and the type of projects. Additionally, I include
type of project fixed effect to control for sector specific effects w, and I control for year effect
Th.

rbic = o + a;0neTime + aslrregular + 51 X; + w, + 71 + €ic (6)

Table 4 presents the results of estimating 6. Column (1) includes only the dummies for
one-time bidders and irregular bidders and does not include any fixed-effects. The estimated
aq indicates that one-time bidders bid approximately 17.5 percentage points lower relative
to the engineer’s estimate. Column (2) cluster standard errors at the firm level and does

not include additional controls, even though the standard error increases the estimation
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Table 4. Relative bid reduce form regression

(1) (2) (3) (4)
One Time Bidder -0.172°* -0.172"** -0.353"* -0.353*"

(-4.83)  (-5.30)  (-5.82)  (-5.82)
Irregular Bidder ~ 0.00167  0.00167  0.00983  0.0101

(0.21)  (0.19)  (0.71)  (0.73)

Firm age 0.000301 0.000301
(1.00) (1.00)
Certified Firm 0.0103 0.0103
(0.77) (0.77)
Constant 1.069***  1.069***  1.056™*  1.056***
(264.23) (162.87) (78.16) (77.96)
Observations 6672 6672 6609 6599
R? 0.00353  0.00353 0.412 0.411
R2adj 0.00323  0.00323 0.157 0.156
FE Year No No No Yes
FE Project No No No Yes
FE Contract No No Yes No
Type of Cluster None Firm Firm Firm

Notes: Estimations of equation 6. t statistics in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01

remains similar. Column (3) includes fixed effects at contract level and includes the set of
controls. The results now indicate that conditional on auction and firm characteristics, one-
time bidders underbid by 35.3%. This suggests compositional differences across contracts
that mask the extent of aggressive bidding by one-time bidders. Column (4) saturates the
regression with additional fixed effects and the estimation of oy remain significantly at 35.3%.
The inclusion of contract fixed effects ensures that comparisons are made across firms bidding
for the same contract.

Overall, the descriptive evidence suggests that one-time bidders and short-term partic-
ipants systematically underbid relative to more regular bidder firms, a pattern consistent
with a winner’s curse mechanism and learning-by-doing. This behavior helps explaining the
main findings on entry, which indicate that new-entrants experience only short-run benefits,
whereas established firms bid better and exhibit persistent and significant improvements in

financial performance.

5.2 Number of competitors

A second mechanism concerns the type of procurement environments in which different firms
participate. The number of bidders is a widely used indicator of competition in empirical

studies. A higher number of participants typically increases the likelihood of attracting more
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efficient firms in the market and desincentivizes collusive behavior (Dimitri et al., 2006,
page 267). I test this mechanism by estimating a reduced form of the models developed
by Bajari and Tadelis (2001); De Silva and Rosa (2025) as shown in equation 7. The
specification consist on the number of bidders per contract N. as dependent variable in
a poisson regression with dummy variables indicating whether the contract was an entry
event by including dummy indicator for general entry event and a dummy for competitive
entry event. Then I include dummies and the type of firm awarded the contract, short-term
participants and capacity constrained leaving established firms as reference group. I also
include controls for tender characteristics, as well as fixed effects for industry, year, and

buyer, to account for systematic differences across procurement environments.

N, =08y + Z BijEntry Event + Z By TypeFirm (7)
+ Z 0;xEntry Event x TypeFirm + asZ. + s + 91 + ¢

At first the estimation of [, indicates that entry events are associated with a higher
number of bidders, Column (1) of Table 5, which is consistent with the simple descriptive
statistics. However, once I include controls and fixed effects, the estimation of /3; indicates
that general entry events are associated with a lower number of bidders. Particularly, when
including short-term participants interacted with general entry events, the estimation of
d;, indicates that contracts to which short-term firms enter are associated with a lower
number of bidders. Conditional of contract characteristics and fixed effects, the expected
number of bidders is 8.13%® lower for contracts to which short-term firms enter compared to
contracts where established firms entered, Column (5) of Table 5. When including capacity
constrained firms interacted with general entry events, the estimation of d;; indicates that
contracts to which capacity constrained firms enter are associated with a lower number of
bidders. Conditional of contract characteristics and fixed effects, the expected number of
bidders is 9.74% lower for contracts to which capacity constrained firms enter compared to
contracts where established firms entered.

This suggests that new entrants tend to enter in less competitive procurement environ-
ments. This pattern is consistent with the idea that less established firms may strategically
target tenders with fewer competitors, which may be perceived as less risky or more accessible
given their limited experience and information.

These findings may also indicate that contracts have different levels of attractiveness
and profitability, which may influence the type of firms that choose to participate. The

estimations in Table 5 suggest that more expensive contracts attract more bidders, while

8Interpretation of coefficient based on 100 * (exp(—0.0848) — 1)
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longer duration contracts are associated with fewer bidders. However, differences in other
observable contract characteristics are not strongly associated with number of bidders. Table
F4 in the appendix shows the descriptive statistics associated to whether the contract is part
of the World Trade Organization agreement, has extensions, is an urgent procedure, includes
outsourcing, is classified as a SME tender, and the type of infomation regarding final price,
estimated cost, and type of award criterion. These characteristics are not strongly associated
with the type of firms that enter, which suggests that the observed differences in number of
bidders may be driven by unobservable contract characteristics.

This mechanism helps reconcile two empirical findings. On the one hand, short-term
participants are able to enter and win contracts. On the other hand, they do not experience
sustained improvements in financial performance. If these firms systematically enter less
competitive or less profitable tenders of the public procurement market, the contracts they
win may not generate the same benefits as those obtained by more established participants.
In summary, I find that short-term entrants tend to win contracts in auctions with fewer
competitors. Recent studies discuss informational channels (Carril et al., 2026) and market
structure (Jadskeldinen et al., 2026) as channels for similar findings. Tenders with fewer
competitors may appear to have lower barriers to entry, allowing short-term participants to
secure contracts despite incomplete information and their limited experience. However, these
environments may also be associated with less attractive projects. For instance, contracts
with fewer bidders may involve higher uncertainty, lower expected profitability, or greater

complexity, deterring more established firms from participating.

6 Discussion

While this paper documents significant heterogeneity in financial outcomes following en-
try into public procurement markets, several important avenues merit future investigation.
Throughout the paper I relied on a conditional parallel trends assumption that can be com-
patible with selection into treatment when this is based on pre-treatment information and
time-invariant unobservables (Ghanem et al., 2022). A key limitation is that entry decisions
are likely subject to dynamic selection, where firms choose to enter based on time-varying
expectations about profitability that are not fully captured by observable firm character-
istics or fixed effects. Unobservable dimensions such as managerial quality, technological
capability, or market-specific information asymmetries may drive both the decision to enter
procurement markets and subsequent financial trajectories. A fruitful avenue of research is
the exploration of dynamic selection mechanisms more explicitly, for instance, by implement-
ing Heckman and Navarro (2007) a methodological approach that bridges dynamic discrete

choice and dynamic treatment effects. Decomposing bias due to dynamic selection will better
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inform which type of firms benefit the most from supplying to government and how market
design of public procurement can be improved.

Beyond market design, future research should address the role of unobservable contract
characteristics and the market structure of public procurement. Detailed information on
contract complexity, technical specifications, relationship-specific investments, or strategic
importance to incumbent suppliers is often unavailable in administrative data. Such unob-
served heterogeneity may explain why even matched entrants experience divergent trajecto-
ries. Furthermore, the aggressive bidding strategies observed among short-term participants,
particularly in less competitive procurement environments, raise questions about whether in-
cumbents can maintain positions through tacit coordination or information advantages that
effectively deter entry. Future work incorporating qualitative evidence on procurement prac-
tices, interview data with firms and procurement officials. Such research would improve
our understanding of whether limited persistence reflects firms’ inability to execute public
contracts profitably, or whether it instead reflects market structures and practices that limit
genuine competition and reduce incentives for sustained participation among new entrants.

Finally, while the contract data are relatively complete one limitation is worth noting.
With some exceptions, contracts below EU procurement thresholds are not observed. My def-
inition of entry captures the first observed participation in contracts above these thresholds,
which may not coincide with a firm’s initial entry into national public procurement markets.
Consequently, I interpret my results as characterizing entry into large-scale procurement
markets, rather than initial participation. This distinction is economically meaningful be-
cause contracts above EU thresholds represent a new market with likely higher fixed costs
and complex bidding requirements. Entry at this margin reflects firms becoming first-time
suppliers in more demanding segments of the public procurement market, where selection
and competition may operate differently than in smaller contracts. The result should be
interpreted as evidence on the specific margin of entry, while entry into smaller contracts or

individual auctions remains an important avenue for future research.

7 Conclusions

This paper provides new evidence on how entry into public procurement markets shapes
firms’ financial performance and highlights the importance of distinguishing entry mecha-
nisms. While entry through general procurement procedures is associated with asset growth,
entry through competitive bidding does not generate persistent financial improvements. This
distinction is empirically important given the documented decline in bidder participation and
highlights a critical gap: entry alone is insufficient to guarantee firm growth. The hetero-

geneity analysis reveals that gains depend substantially on firm type. KEstablished firms
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obtain larger and more sustained improvements, while capacity-constrained firms exhibit
weaker persistence, and short-term participants experience only temporary gains. Notably,
short-term participants bid more aggressively and systematically enter less competitive pro-
curement environments, a pattern consistent with a winner’s curse mechanism and learning-
by-doing effects.

The results indicate that public procurement functions more as a selection mechanism
than as a driver of firm growth. Entry exposes firms to competitive pressures that not all
can manage effectively, particularly when bidding strategies are aggressive and experience
is limited. Many entrants fail to translate initial contract wins into sustained financial per-
formance, while a smaller cohort of established firms consolidates their position over time.
This dynamic explains both the concentration of procurement benefits among established
suppliers and the declining participation in public tenders. It suggests that policies aimed
solely at lowering barriers to entry are insufficient to sustain competition. Instead, pro-
curement market design can shape policies that strengthen firms’ capacity to remain active

participants and compete effectively over time.
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Table 5. Number of bidders, entry events and type of firms

Number of Bids

(1) (2) (3) (4) (5)
Variables
General entry event 0.0446**  -0.0471** -0.0415"* -0.0352*** 0.0309
(0.0098) (0.0104) (0.0135) (0.0135) (0.0247)
Competitive entry event 0.1853***  0.2592**  0.2511**  0.3060***  0.2415***
(0.0168) (0.0181) (0.0230) (0.0478) (0.0519)
Short-term participant 0.0009 -0.0142 -0.0126
(0.0245) (0.0247) (0.0248)
General x Short-term participant -0.0142 -0.0186  -0.0848**
(0.0316) (0.0317) (0.0379)
Competitive x Short-term participant 0.0202 -0.0353 0.0291
(0.0364) (0.0555) (0.0591)
Capacity Constrained -0.0254*  -0.0223***
(0.0054) (0.0055)
Competitive x Capacity Constrained -0.0634 0.0248
(0.0505) (0.0577)
General x Capacity Constrained -0.0915***
(0.0290)
Log Contract Value 0.0034*  0.0106™*  0.0106™*  0.0104**  0.0104***
(0.0017) (0.0023) (0.0023) (0.0023) (0.0023)
Log contract length -0.0786** -0.0192** -0.0192*** -0.0189*** -0.0189***
(0.0052) (0.0070) (0.0070) (0.0070) (0.0070)
Constant 1.839***
(0.0435)
Year FE No Yes Yes Yes Yes
Authority FE No Yes Yes Yes Yes
Industry FE No Yes Yes Yes Yes
Observations 43,595 43,233 43,233 43,233 43,233
Pseudo R? 0.00209 0.13652 0.13652 0.13663 0.13667

Notes: Estimations based on a Poisson pseudo maximum likelihood regression. Interpretation based on 100 (exp(3)—1)
transformation. Poisson fixed-effects models estimated using fepois. All specifications include year, contracting authority,
and industry fixed effects. Standard-errors in parentheses. ***: 0.01, **: 0.05, *: 0.1.
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A Details public procurement Data

This section provides details on the main and complementary datasets used in this chapter.

A.1 Public procurement data extracted from the Dutch govern-
ment’s tendering platform

The main dataset is the public procurement data extracted from the Dutch government’s ten-
dering platform TenderNed. The data available in TenderNed is the main complete source
of public contracts in the Netherlands. TenderNed is part of the Netherlands Enterprise
Agency Rigksdienst voor Ondernemend Nederland (RVO) which belongs to the Ministry of
Economic Affairs ministerie van Economische Zaken (EZ). While TenderNed offers a cen-
tralized platform for the announcements, contracting authorities can also use other tendering
platforms for conducting the tender. The most used ones are platforms owned by Mercell.
TenderNed imports these notices into their database. In fact, 55% of the tenders available
in TenderNed are flagged as imported from other platforms. I extracted the datasets from
TenderNed during January and February 2025. The dataset contains about 320,000 tender
announcements over 2016-2024, some are contract notices and some are contract award no-
tices. I filter the data to analyze 68,531 awarded contracts over this period, of which 56,141
are not divided into lots. Some of the relevant variables for the research design are:

e Name and chamber of commerce number of the firm awarded the contract
e Date of publication of the contract

e Value of the contract awarded

e Type of procedure used to select the supplier

e Award criteria

e Number of bidders per contract

e Name of the public buyer

While TenderNed is a reliable source of information for public procurement in the Nether-
lands, the available datasets poses some important limitations and misreporting issues. The
most relevant ones for this study are that the name and identification number of the firm
that was awarded a contract are not always available, the value of the contract is missing in
several cases, the estimated value of the contract is missing as well in several cases. Accord-

ing to TenderNed, about 72% of the available data corresponds to the information found in
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the original tender documents (TenderNed, 2025a)°. This implies that the missing informa-
tion is not directly recoverable from scraping the original announcement and documentation.
Considering this limitation, I implement a text similarity check to recover names and identi-
fication of the winning firms, and adopt an imputation strategy to recover contract awarded

value.

A.2 Firm names recovering text similarity

The identity of the winning firm is required to link the procurement data to external sources
of information. However, in the raw data, 6,916 tenders (9.4%) did not report the name of
the winning firm, and 34,484 tenders (47%) reported a firm name but no identifying number.
The tenders without any winner name (9.4%) contained no further information from which
a firm identity could be recovered!'?; these cases are excluded from further identification
efforts. The remaining 47% of tenders provided a firm name but lacked a firm identifier.
Given that identifiers are crucial to enable linking with financial datasets, I implement four
steps to recover them whenever possible.

First, I search for additional information on firm names and firm identifiers from alter-
native TenderNed sources, including the public API*. Second, I construct a consolidated
pool of firm names and identifiers derived from both the API and the initial data extraction.
In this step, I standardize and clean names by removing punctuation, special characters,
and common particles. Third, I fill in missing identifiers by grouping entries with the same
name. This is, I group the data by names and I propagate the identifier to the missing ones.
This happens when a firm is awarded two different tenders, in one tender, the public buyer
published all the information of the tender and in the other tender the buyer only published
the name of the firm without the firm identifier. Fourth, I use a complete reference list

2

of company names, each linked to at least one legal identifier 12, and apply text-similarity

9Recently, TenderNed has put into place several strategies to improve the quality of the data. In Septem-
ber 2025, TenderNed announced that they have implemented a data extraction tool from tender documents.
According to their preliminary findings about 72% of the tender information is found in both original dataset
and the scrapped documents. This report also implies that the documents are not as complete as they could
or should be. This suggestion implies that data used in this paper underestimates some tender characteristics
such as contract duration.

10 An initial exploration of the website and pdfs downloaded from it revealed that misreporting and missing
information take place from the original sources. Therefore, I discarded a web-scraping alternative. I
performed this exploration before TenderNed published their results from a similar strategy (TenderNed,
2025b)

" TenderNed has an API available where information is available for queries. The query relies on pub-
lication identifier, not tender identifier. In TenderNed, each publication is linked to one contract, and its
lots when the contract is divided into lots, but each contract can have more than one publication. In fact,
45% of tenders have two associated publications: one contract notice and one contract award notice. I use
both types of publications to recover the missing company names or company identifier to use in the pool
of names and for feeding the text similarity algorithm. Ultimately, in my sample, I use tenders awarded to
only one company and with no division into lots.

12 According to the Dutch Chamber of Commerce, every legal entity has a Legal Entity Partnership Infor-
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algorithms to match firm names in the procurement data to this reference list and recover
missing identifiers. Through this process, I recover 21,773 firm identifiers that are suitable
for linking with additional data sources. This result allows me to effectively use 13,695 firms
in the empirical strategy. At the time of performing this procedure, I did not have access
to additional data from Statistics Netherlands (CBS), whose researchers merged tendered
data with their microdata in 2023 (Bos and Sleijpen-Snoek, 2023; Jansen et al., 2023). Their
studies cover the period 2017-2021. In contrast, here, I have aimed to provide a slightly
longer historical scope, covering 2016 to 2024. Future collaboration could further extend

and validate this linkage effort.

A.3 Final contract price and income from public procurement

Public procurement contracts that exceed the European thresholds are expected to report the
estimated value of the contract, and when publishing a contract award notice, this shall also
indicate the final price or range of prices (maximum/minimum) paid (European Directive,
2014, page 218). The final price is the total amount the public entity pays to the winning firm.
However, the data suffer from a large misreporting issue with an average of 34% of tenders
published with an award value of 1 Euro or less (see figure A1 TenderNed (2025a)). The
1 Euro tenders phenomenon is less evident in tenders from central government institutions,
such as ministries and central government organizations. However, this misreporting is a
common feature of the data.

Besides the 1 Euro phenomenon, the raw data have a third of the tenders with missing
information in the final value. To address this issue, I construct an imputed measure of
contract value that follows a transparent hierarchy of information sources in accordance to
the requirements suggested in the European Directive 2014. The guiding principle is to use
the most reliable monetary information first, and only rely on more indirect proxies when
necessary.

I exploit the fact that tenders in TenderNed have four fields with monetary information:
the estimated value of the contract, the final price of the tender, and the lowest bid received
and the highest bid received in the competition; and that tenders may appear multiple times
because they are associated with different publication types, such as the contract notice, the
contract award notice, corrections, rectification, and pre-announcements. These multiple
publications often contain complementary monetary fields. The imputation proceeds as

follows. First, I start with the final contract value of the tenders from the award publication.

mation Number (RSIN), every business has a single Chamber of Commerce number in the Trade Register
(KvK-nummer), some firms have an establishment number (Vestigingsn-nummer), and lastly, some firms
whose owner acts as a sole proprietorship, or director of a private limited company, or chairman of an
association, then the firm would be assigned the Personal Registration Number of the owner(Kamer van
Koophandel, 2024). Some firms can also be identified by their European VAT number.
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Figure A1l. Misreporting of contract values of public procurement contracts
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Second, when the final value is not reported, but the estimated contract value is available in
the award publication, I assign the estimated value to the missing final value. The estimated
value is a good proxy because it ‘... includes all expected revenues for the best bidder resulting
from winning the contract. This includes payments from the client to the contractor, any
commissions, bonuses, design fees, all third-party funds, interest payable, and so on.” Pianoo
(2025). Third, if neither final nor estimated values are available in the award notice, I look
for these variables in other publication types for the same tender. Here I make use of the
assumption that the estimated value was published in the contract notice but the final price
was not published in the contract award notice, or that the final price was published in a
rectification notice. Fourth, some tenders are divided into lots. The European Directive
2014 indicates that ‘contract notices shall include the estimated total order of magnitude
of contract(s) and this information shall be provided for each lot’ (page 212). In that case,
I add up the final value of each individual lot to create the tender final value. When the
final value is missing, I add up the estimated value of each lot and use this sum to impute
the final value of the tender. As a third step, I impute remaining missing values by adding
up the values of the rectification publications, if any. Nonetheless, for my main analysis,
I limit my sample to tenders with only one lot, and only one winner. Fifth, some award
publications do not report the final price perhaps due to the ambiguity in the European
Directive as it states that ‘that award notices shall provide the value of the successful tender

(tenders) or the highest tender and lowest tender taken into consideration for the contract
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award or awards’ (Part D). Thus, [ make use of these two sources of monetary information to
impute the remaining missing values. Following suggestive evidence that approximately 59%
of the tenders in the Netherlands are awarded to the lowest bidder(Schotanus et al., 2022),
I compute an estimation that assigns 60% of probability for the tender to be the lowest bid
and 40% probability to be the average between the highest and the lowest bid, assuming that

13 Finally, for European

in the other cases, the allocation mechanism is a scoring auction
single-lot tenders with missing or implausibly low estimated values, I assign standard EU
procurement threshold values based on the type of contract. In particular, I replace such
values with EUR 5,538,000 for works contracts, EUR 216,000 for supplies, and EUR 750,000
for services. This step ensures consistency with the regulatory framework, as tenders above
these thresholds are subject to European procurement rules, and prevents distortions arising

from missing or misreported estimated values.

A.4 Additional description of procurement contracts

Table A1 shows descriptive statistics for the contract-level data without restricting the sam-
ple to events and event of firms in the estimation sample. The average contract has a value
of EUR 1.8 million. The average number of bidders per tender is around 3.8, indicating mod-
erate competition in the market. The distribution of contract types is relatively balanced

between works, services, and supplies.

Table Al. Descriptive statistics for all contracts

Panel A: All Contracts Panel B: Competitive Contracts
Variable Mean Median Std.Dev. N Mean Median Std.Dev. N Diff. p-value
Number of bids 3.9 3.0 4.0 54,582 3.7 3.0 3.3 18,691 0.2 0.0000
Duration in months 38 30 40 13,381 40 36 44 6,826 -2 0.0100
Contract value 1,800 750 5,798 54,476 1,568 698 4,796 18,347 231  0.0000
Services 0.7 1.0 0.5 56,141 0.7 1.0 0.5 18,759 0.0 0.3200
Supplies 0.2 0.0 0.4 56,141 0.2 0.0 0.4 18759 0.0 0.0000
Works 0.1 0.0 0.3 56,141 0.1 0.0 0.3 18,759 0.0 0.0000

Notes:  This table presents characteristics of contracts including number of bids, duration of the contract, imputed
contract value, and type of tender. Unlike table 1 this table shows all contracts without restricting entry events, Panel
A for all contracts and Panel B for competitive contracts.

According to the sectoral distribution of contracts, shown in Table A2, in general entry
events the majority of contracts are awarded in business services, which account for 30.8%
of contracts, followed by construction with 20%, and IT services with 13.7%. In competitive
entry events, construction accounts for 23% of contracts, followed by IT services with 19%,

and business services with 18%.

130.6(LowestBid) + 0.4(HighestBid)
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Table A2. Sectoral distribution of contracts

All Contracts General Entry  Competitive Entry

Variable N Percent N  Percent N Percent
Agriculture, Electricity 3,274 5.83 170 4.01 72 6.58
Business services 16,246 28.94 1,304 30.79 197 17.99
Construction 11,164 19.89 849 20.05 254 23.20
Education, Health, RD 2,774 4.94 267 6.30 74 6.76
Financial and Insurance Activities 1,469 2.62 50 1.18 12 1.10
IT Services, Communication 5,635 10.04 582 13.74 207 18.90
Manufacturing 9,618 17.13 576 13.60 150 13.70
Other Service Activities 1,300 2.32 129 3.05 28 2.56
Public Administration and Defence 1,058 1.88 68 1.61 23 2.10
Water Supply, Sewerage, Waste Management 3,255 5.80 212 5.01 72 6.58
Wholesale and Retail Trade 348 0.62 28 0.66 6 0.55
Total 56,141 100.00 4,235 100.00 1,095 100.00

Notes: This table provides the distribution of contracts awarded in the Netherlands above European thresholds across
sectors defined by CPV codes for all contracts, for contracts awarded in general entry, and for contracts awarded in
competitive entry.

B Details firm’s balance sheet information

The Orbis global database, from Bureau van Dijk (BvD) a Moody’s Analytics company
is a cross country database with firm level balance sheet information. The dataset offers
good information for building a nationally representative panel (Kalemli-Ozcan et al., 2015),
identifying firms with state participation (Dall-Olio et al., 2022), and estimating Total Factor
Productivity at the firm and national levels (Gal, 2013). However, Orbis has an unbalanced
yearly coverage (Bajgar et al., 2020), I find that in the Netherlands 13% of the firms have
detailed financial and investment information, 28% have limited financial reports, and 49%
do not have information'. I extracted information for nine financial variables from the

balance sheet, as well as firms characteristics. Some of the key variables are the following:
e Balance sheet information: assets, liabilities, equity, and revenue.
e Number of employees
e Firms’ year of incorporation
e Firms’ sector NACE

A challenge arises from the structure of the financial data. In particular, firms do not
report financial statements every year, resulting in an unbalanced panel. Consequently, for

a subset of firms, the time series of financial outcomes contains gaps that complicate the

4From the total data, 66.5% have Limited Financials. According to Moodys this implies ‘The information
available for such companies is often based on rounded figures, or class level, officially available (sometimes
also collected from other directories or web sites). In most cases only the number of employees and the
Operating Revenue are available.’
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identification of dynamic effects around the event of interest. For some financial variables.
such as profit and sales, the number of usable firm-year observations falls below what would
be ideal to obtain precise point estimates and tighter confidence intervals. Therefore, I focus
on financial variables such as assets, shareholder funds, liabilities, current ratio, and number

of employees to guarantee a stronger empirical power of the event study design.

C Matching Algorithm

I begin by constructing baseline cohort samples using the general definition of entry. Specif-
ically, for each entry year g € {2017,...,2024}, I retain firms that first enter procurement
in year g, and firms that never participate, which serve as controls. I exclude firms with
non-treated procurement activity under this definition and define treatment based on the
indicator of entry event. All variables are measured in the year prior to entry (¢ — 1), aiming
for a pre-treatment baseline. Each cohort dataset contains one observation per firm and
includes sector, firm’s size, age, and baseline outcomes of the balance sheet information. I
do this separately for general entry events and competitive entry events.

I estimate propensity scores separately for each cohort using a logistic regression model
of treatment on time-invariant firm characteristics. Specifically, for each entry year g, I
regress the treatment indicator on firm age, sector fixed effects, and size categories, using
only variables measured in the baseline year (¢ — 1). This procedure is implemented for
both definitions of entry. First, I estimate propensity scores for the broad general entry
definition, where treatment corresponds to any procurement participation. Second, I repeat
the estimation using the more restrictive definition of entry into competitive procurement.

After estimating the propensity scores, I construct matching samples by keeping the
observations used in the logistic regression. For each cohort, I align the baseline outcome,
the treatment indicator, and the estimated propensity score. I then remove any remaining
observations with missing values to ensure consistency across variables. This procedure yields
clean vectors and corresponding indices that are used in the subsequent matching analysis.

I implement matching based on the estimated propensity score. I follow and use the
package developed by Sekhon (2011). Defining the propensity score as e(X;) = Pr(7; =
1| X;) from the logistic regression, the matching is performed by pairing each treated firm
with the control firm whose estimated propensity score is closest, thereby conditioning on a
one-dimensional summary of the covariates. Formally, for each treated unit ¢, I select the
control unit j such that, for each treated firm ¢ with T; = 1, I select the control firm j with
T; = 0 whose propensity score is closest to that of firm 4, j(i) = arg min;.p,— [6(X;) — €(Xj)|.
In practice I implement a one nearest neighbor (M = 1) with ties randomly broken.

This approach follows the standard propensity score matching framework, which ensures

that, under unconfoundedness, treated and control units are comparable in terms of observed
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characteristics. 1 aggregate these cohort-specific matched datasets into a single matched
sample for each definition of entry: general and competitive, ensuring that each firm appears
only once where appropriate. Finally, I merge the matched firm identifiers back into the full
firm-level panel. This step recovers the complete longitudinal history of the matched treated
and control firms, rather than only their baseline observations. I verify that the matched firm
list does not contain duplicate identifiers before constructing the final panel. The resulting

matched panel is then used to estimate the event-study specifications.

C.1 All contracts and complete staggered entry

Table C1 reports the annual number of public procurement contracts awarded above the Eu-
ropean procurement thresholds. The column All includes 68,531 awarded contracts between
2016 and 2024,'® while the column 1 Lot includes 56,141 contracts awarded without lot di-
vision. The table provides a benchmark for the number of available entry events under the
general-entry and competitive-entry definitions, and for the number of events retained in the

final sample after matching entrants to never-supplier firms and estimating the event-study

specifications.
Table C1. Sample restrictions and staggered events
Awarded Contracts General Entry Competitive Entry

Year All 1 Lot Events Staggered Events  Staggered Events Staggered Events  Staggered
In Sample In Sample In Sample In Sample

2016 2,355 1,835
2017 5,813 4,698 2,618 2,618 859 859 712 712 234 234
g 2018 6,951 5,618 1,939 4,557 629 1,488 613 1,325 196 430
2019 7,293 5,971 1,771 6,328 528 2,016 429 1,754 131 561
2020 7,724 6,205 1,646 7,974 505 2,521 457 2,211 155 716
2021 8,507 6,876 1,524 9,498 437 2,958 330 2,541 106 822
2022 10,061 8,363 1,801 11,299 511 3,469 334 2,875 115 937
2023 10,000 8,397 1,624 12,923 520 3,989 308 3,183 109 1,046
2024 9,827 8,178 1,788 14,711 246 4,235 179 3,362 49 1,095
Total 68,531 56,141 14,711 4,235 3,362 1,095 5,841

Notes:  This table presents the staggered entry of firms in the public procurement market. The columns awarded
contracts present all awarded contracts as observed in the TenderNed platform. The column 1 lot indicates a sample
restriction of keeping tenders without lot division. The columns events indicate the observed first time contracts of firms
and in sample restricts the analysis to firms observed in the financial panel data.

I5Public information from TenderNed reports a total of 78,950 awarded contracts from 2017. See Aanbeste-
dingsmonitor 2017-2025.
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D First Contracts Test

The empirical analysis of this paper relies on identifying the first contract won by a firm to
define entry into the public procurement market. I provide suggestive evidence indicating
that the first contract is more important than subsequent contracts. As shown in equation
D1, I test whether the first contract is significantly associated with financial outcomes of
entrants, captured by f;. The test is conditional on year 7;, sector 15, buyer ¢g, and firm
(; fixed effects.

v = P FirstContract;; + SoSecondContract;: + s + ¢ + édp + ( + €4 (D1)

I test the hypothesis that the effect of the first contract is statistically different from zero:
Hy: 6, =0;H;,: 31 # 0. Rejecting Hy : 5, = 0 suggests that the first contract is more
strongly associated with financial outcomes than later contracts, evidence consistent with
the approach of using the first contract won as entry in the market that affects financial
outcomes. The regression test also includes an indicator variable for the second contract to
test the statistical significance of By, with the hypothesis that Hy : o =0 ; Hy : B3 # 0. In
this case, failing to reject the null hypothesis, Hy : 2 = 0, makes a stronger case for the

importance of the first contract.

Table D1. Test Relevance of the First Contract

Assets Growth Liabilities EUR  Cwrrent Ratio Assets EUR  Liabilities Growth = Solvency Shareholder EUR  Employee Employee Growth

Model: O] [©)) ®3) (4) (5) (6) U] ) (9)
Variables
First Contract -0.0030 113,345.7* -0.1833*** 175,145.1** 0.0138 -1.861*** 22,851.2 -0.4599 -0.0387***
(0.0125) (16,549.7) (0.0659) (27,311.8) (0.0161) (0.4644) (15,200.7) (0.3302) (0.0140)
Second Contract -0.0106 24,585.5* -0.0472 31,384.5 -0.0209 -0.2856 7,965.6 -0.4067 -0.0146
(0.0105) (13,788.8) (0.0553) (22,828.9) (0.0134) (0.3897) (12,713.3) (0.2741) (0.0117)
Fized-effects
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes
CPV 2-digits Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Yes Yes Yes Yes Yes Yes Yes Yes Yes
Buyer Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 16,539 14,204 16,434 15,339 14,187 16,298 15,620 11,598 11,598
Pseudo R? 0.83426 0.06510 0.27950 0.07035 0.73244 0.18139 0.06588 0.26503 0.88838
Notes:  This table presents OLS estimations of equation D1. Standard errors in parentheses. Significance levels:

***p < 0.01, **p < 0.05, *p < 0.10.

The results of the test are shown in Table D1. For these estimations, I use only the pooled
sample of firms with public procurement contracts. The first row shows the estimates of 3;
for the nine financial variables of interest. The statistical significance displayed by the p-value
stars indicates that the first contract is statistically significant in five financial outcomes. In
contrast, the coefficient of the second contract indicator is not statistically different from
zero. Therefore, these results provide suggestive evidence indicating that the first contract

is more strongly associated with financial outcomes than subsequent contracts.
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E Estimation tables

This section presents the second part of estimation tables for the main event study esti-
mations for general entry event and competitive entry event in table E1. This second part
corresponds to the remaining dependent variables: solvency, shareholder funds, number of

employees, and employment growth.

All
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Figure E1. Event Study Plots Financial Performance - Part 2
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Notes: Figure E1 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. Sub-panels (a) and (b) display estimates for solvency (Columns
1 and 5 of Table 3); (c) and (d) for total assets (Columns 2 and 6 of Table 3); (e) and (f) for Liabilities growth (Columns
4 and 9 of Table 3).
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Figure E2. Event Study Plots Financial Performance - Part 3
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Notes: Figure E1 plots the estimated event-study coefficients, ¥, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. Sub-panels (a) and (b) display estimates for shareholders funds
(Columns 2 and 6 of Table E1); (c) and (d) for number of employees (Columns 3 and 7 of Table E1); and (e) and (f) for
employee growth (Columns 4 and 8 of Table E1).
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As a benchmark, I also aggregate the estimates of 79°(g,t) across post-entry years to
obtain the overall change. The Callaway-Sant’Anna estimator first estimates cohort-specific
treatment effects for each group of firms that enters the procurement market in year g and
each calendar year ¢, comparing their outcome changes to an untreated comparison group
such as never-supplier firms. These group-time effects are then aggregated by relative event
time e = t — g to obtain dynamic event-study estimates that allow treatment effects to vary
across cohorts and over time since entry. The goal is to add to the discussion of whether

entering a procurement market has persistent effects.

Table E2. Overall Coefficients

Current ratio  Solvency Shareholders Total Assets Ln Assets Employee Ln Employee Liabilities Ln Liabilities

General Entry

Overall ATT -0.873* -1.151 4,326.441 28,064.566 0.099* 0.282 -0.041  97,975.141* 0.223*
Std. Error (0.154) (0.491)  (13,425.796) (25,709.455) (0.017) (0.331) (0.022) (13,079.157) (0.022)
Observations 13258 13345 13351 13445 13445 10296 10296 13245 13205
Cohorts 8 8 8 8 8 8 8 8 8
Years 13 13 13 13 13 13 13 13 13
Competitive Entry

Overall ATT -0.489 -2.466  -27,656.796 2,033.141 0.025 0.674 -0.029  71,887.188* 0.135%
Std. Error (0.260) (0.913)  (25,235.989) (51,266.068) (0.032) (0.705) (0.043)  (23,704.665) (0.046)
Observations 3305 3325 3311 3348 3348 2596 2596 3278 3263
Cohorts 8 8 8 8 8 8 8 8 8
Years 13 13 13 13 13 13 13 13 13

Notes: The table presents the aggregation of the event studies estimations using the Callaway and Sant’Anna estimator.
The Section on the top presents the estimations for general entry events and Section on the bottom for competitive entry
events.

A15



E.1 Firm Heterogeneity

In this section, I present in more detail the heterogeneity estimations by firm type. I define
three types of firms: (i) short-term participants that are observed as active only in the year
of entry; (ii) capacity constrained firms that are active in the procurement market in the
year of entry and in subsequent years, but whose participation is intermittent, exhibiting
gaps over time; and (iii) established firms that enter the market and remain continuously

active in subsequent years, with no observable interruptions in participation'®.

Table E3. Firm Heterogeneity Characteristics

Short-term participants Capacity constrained Established firms
Variable Mean  Median Std.Dev. N Mean  Median Std.Dev. N Mean  Median Std.Dev. N
General Entry
Firms characteristics
Small 0.61 1.00 0.49 3,675 0.42 0.00 0.49 2,629 0.37 0.00 0.48 454
Medium 0.37 0.00 0.48 3,675 0.54 1.00 0.50 2,629 0.56 1.00 0.50 454
Large 0.02 0.00 0.14 3,675 0.04 0.00 0.20 2,629 0.07 0.00 0.25 454
Firm age (ycars) 18.46 14.00 13.95 3,675 22.46 18.00 16.26 2,629 16.95 12.00 13.41 454
Sector construction 0.08 0.00 0.27 3,675 0.09 0.00 0.29 2,629 0.08 0.00 0.27 454
Sector manufacturing 0.04 0.00 0.20 3,675 0.04 0.00 0.19 2,629 0.05 0.00 0.22 454
Sector other activities 0.03 0.00 0.16 3,675 0.02 0.00 0.15 2,629 0.03 0.00 0.18 454
Sector services 0.85 1.00 0.36 3,675 0.85 1.00 0.36 2,629 0.84 1.00 0.37 454
Contracts characteristics
Number of tenders 1.12 1.00 0.45 3,675 4.83 3.00 5.11 2,629  14.39 8.00 19.03 454
Number of lowest price 0.23 0.00 0.44 3,675 1.01 0.00 1.57 2,629 2.53 1.00 4.38 454
Contract duration (months) 39.06 28.37 52.73 523 37.38 30.58 27.30 943 35.44 30.37 24.55 210

Contract value (Thousand Euro) 1233.99 750.00 3 766.03 1,977 1350.84 697.96 2602.17 2,038 1359.64 691.76 2821.91 393

Competitive Entry
Firms characteristics

Small 0.57 1.00 0.50 824 0.40 0.00 0.49 732 0.26 0.00 0.44 119
Medium 0.42 0.00 0.49 824 0.55 1.00 0.50 732 0.66 1.00 0.48 119
Large 0.02 0.00 0.13 824 0.05 0.00 0.21 732 0.08 0.00 0.28 119
Firm age (years) 19.69 16.00 14.61 824 23.12 19.00 16.20 732 19.06 15.00 14.42 119
Sector construction 0.10 0.00 0.31 824 0.12 0.00 0.33 732 0.08 0.00 0.27 119
Sector manufacturing 0.04 0.00 0.20 824 0.03 0.00 0.17 732 0.08 0.00 0.28 119
Sector other activities 0.04 0.00 0.19 824 0.03 0.00 0.17 732 0.04 0.00 0.20 119
Sector services 0.81 1.00 0.39 824 0.82 1.00 0.39 732 0.80 1.00 0.40 119
Contracts characteristics
Number of tenders 1.10 1.00 0.39 824 4.77 3.00 4.21 732 11.84 9.00 11.89 119
Number of lowest price 0.75 1.00 0.51 824 1.97 2.00 1.95 732 4.80 3.00 5.98 119
Contract duration (months) 36.95 34.00 30.59 212 37.63 30.96 30.45 359 40.24 33.95 31.63 7

Contract value (Thousand Euro) 1036.18 585.60 2472.98 508 1339.21 666.29 2626.68 639 1333.50 750.00 2142.92 114

Notes: The table reports summary statistics for firm characteristics across three groups of firms: short-term participants,
capacity constrained firms, and established firms. The top section reports firms in general entry events. The bottom
section reports firms in competitive entry events.

Table E3 presents descriptive statistics for the firms and for the contracts awarded to
them. The top section of the table reports summary statistics for firms in general entry events
and the bottom section for firms in competitive entry events. In terms of size, short-term par-
ticipants are predominantly small firms, whereas capacity-constrained firms are more evenly
split between small and medium-sized firms, and established firms are primarily medium-

sized with a somewhat larger share of large firms. In terms of age, capacity-constrained firms

16The analysis focuses on firms that enter the market; therefore, I do not consider incumbents or firms
whose year of entry is not observed in the data. For reference, these incumbents are large firms that have
been incorporated for 25 years on average, and are awarded around 45 contracts between 2016 and 2024.
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are the oldest on average, followed by short-term participants, while established firms are
somewhat younger, though differences across groups are moderate. All three types are heav-
ily concentrated in the services sector (around 80 to 85%), with construction, manufacturing,
and other activities representing small and broadly comparable shares.

In terms of the characteristics of the contracts they are awarded, established firms win
more tenders than the other groups, averaging 14, followed by capacity-constrained firms,
with an average of 5, while short-term participants win one tender on average. Contract
duration is broadly similar across groups, three years on average, suggesting that differences
in firm outcomes are unlikely to reflect differences in contract length. The average value
of the contracts is higher for capacity constrained and established firms, although there is
substantial within-group dispersion. These patterns are mirrored under competitive entry,
with relative differences across firm types remaining consistent.

Ideally, T would describe firms’ sales, output, and revenue sources, the data provide
limited coverage. Nonetheless, I calculate the public procurement revenue as a share of
total sales revenue using a small subsample of firms with observed turnover. The goal is
to understand to what extent entrant firms rely on supplying to the government for their
operations. Table E4 presents the average share of public procurement revenue in total
firm revenue and tests the differences in means with respect to incumbents. I find that
the shares are on average 11% for established firms, 8.4% for capacity-constrained firms, and
5.2% for short-term participants. The differences with respect to incumbents are statistically
significant at the 1% level for all three groups, suggesting that public procurement revenue
constitutes a smaller share of total turnover for entrants compared to incumbents. This

supports the idea that entrant firms are not primarily dependent on procurement revenue.

Table E4. Share of procurement revenue in total firm revenue

Type of firm Mean Median Std.Dev. N Diff P-value

Established firms 10.8% 2.6% 18.0% 322 -2.8%  0.0278
Capacity constrained 7.4% 1.7% 14.8% 1,566 -6.2%  0.0000
Short-term participants  5.2% 1.1% 10.3% 200 -8.4%  0.0000
Incumbents 13.6% 5.6% 19.1% 597

Notes: The table reports summary statistics for the share of procurement revenue in total operating turnover revenue.
The table shows the three types of firms: short-term participants, capacity constrained firms, and established firms; as
well as incumbents. The column Dif f shows the differences in means between each type and incumbents.

The estimations by firm heterogeneity reveal a broadly consistent pattern in financial
outcomes. Figures in E3 show that established firms exhibit increases in total assets (Column
(2) of Table E5), whereas entry through competitive channels does not generate statistically
significant changes in asset holdings (Column (7) of Table E5). For capacity constrained and
short-term firms (Columns (2) and (7) of Table E7 and Columns (2) and (7) of Table E9,

respectively), I find no statistically significant changes in asset levels.
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With respect to liquidity, measured by the current ratio, general entry is associated with
a decline for both established and capacity constrained firms, while no statistically significant
effect is observed for short-term firms. Under competitive entry, the estimates indicate no
significant changes in the current ratio across any firm type (see Figures E4). I find increases
in liabilities for established and capacity constrained firms following general entry. Although
the point estimates for liabilities under competitive entry are positive, they are not statisti-
cally significant. Short-term firms do not exhibit significant changes in liabilities under either
form of entry (see Figures E5). Examining liability growth, the results indicate positive and
statistically significant effects for all three firm types under general entry. In contrast, under
competitive entry, liability growth is positive and significant for established and capacity
constrained firms, but not for short-term participants (see Figures E6). Shareholder funds
remain statistically unchanged across all firm types and entry modes. While the estimates
for short-term participants are negative, they are not statistically distinguishable from zero
(see Figures E7). The solvency ratio does not exhibit any statistically significant changes for
any firm type under either form of entry (see Figures E8). Turning to employment outcomes,
no significant effects are detected in the number of employees for any firm type (see Figures
E9). Similarly, I find no statistically significant effects on employee growth for established
and capacity constrained firms (see Figures E10), with the exception of short-term partici-
pants, for whom the estimates suggest a decline in employee growth; although they are only

statistically significant in the fourth year after entry.

A18



"(0T pue g suwn[o))) SSII[IGRY] [€10) PUE ‘(f PUe  SUWN[O))) YIM0I8 sanI[Iqer] ‘(8
pue ¢ suwmn[o))) orjel JUaIIMd ‘() pue g suwmnjo))) sjasse [e101 ‘(g pue [ sUWN[O))) YMOIS J9sse :SMO[[0] se PazIueSIo aIe sowodINo oy [, AI1jus aA131jedwod I0j s)nsal
sj10dar ¢ [ourJ oYM ‘AIjUe [eIoUs3 10J SUOIIRWIISO o} Sjuesald Y [oued "}oRIJUOD jUowRINo0ld ® papleme ST WY ® YoIym Ul Ieek 1sIy oy} ‘joyiew juemwainooxd orqnd
a1 oul A1jue JO 1894 dy) Aq pouyep oIe S1I0Y0)) ‘[9A9] WLIY Je PaIa)sn[d ale ‘siseyjuated ul ‘siolrs prepue)g ‘siorddns reasu peyojewr Jo sisisuod dnois uosrreduwod

oY, ’'SOWO02INO [RIOURUY JO 308 9SI oY) IOJ SULIY POYSI[qR)so IOJ IOJRUWIIISO RUUY JURG PuUR Aeme[[e)) oY) SUISN SojewI)se Apnjs-juosd sjrodol o[qe) SIYJ, 5970\
1 er er T 1 e1 T er 1 1 STR9X
L L L L L L L . . . S31070))
LT 8CLT 0GL°T T6LT T6L'T 200°L 8969 6269 TPI'L 71 SUOTYeAIdS ()
(LEL'896°67T) (061°0) (€L%°0) (ve9'e66'chy)  (zer0)  (6VGTET'6ET) (891°0) (eL7°0) (62°686°c1)  (¥60°0)
906°62F 1€ 662°0 «TeT- 8TLF8LE6T 950°0 £L9G°80T°07G +819°0 «E16'T- T06'€98‘ TS £9T7°0 £nyuo 199y s1eak g
(€0g°€1L°19T) (681°0) (027°0) (612'882°88¢)  (91T°0)  (L96°€5Z‘TOT) (¥11°0) (L¥€°0) (0z2'€L2%61)  (6L0°0)
08L°9€T'98T 9L€°0 x0€C'1- 87G'GLG'ET €210 +08G°676'€EY %1860 *106°T- «FLUSLVOPG %1970 Anyue 199ye sreak §
(6e8°zLI‘TET) (0¥1°0) (z6€°0) (88¢298'7¢2)  (560°0)  (I¥8°19¢C8) (£60°0) (vee0) (197%96'8ST)  (920°0)
L07°020°05€ «V6€°0 65L°0- 287082701 LLT0 %«G98°670°61€ «00G°0 xLGE°T- *«LL0°689°T0G 460 Anjus 199ye sreak ¢
(298107 L1T) (LTT°0) (11€°0) (8€9°L07'T18)  (8800)  (98.°6€6°L9) (520°0) (8L2°0) (@S TTFTIT)  (650°0)
9FZ 9€5°092 £0TF7°0 ¢1g0- £OT'€6L6- 612°0 789 T00'F8T £G0F°0 AVTL°0- 9L9°L9L6%1 «LT€°0 Lxyue 199y sreak g
(689°270°S6) (101°0) (ceg0) (168°¢¥€'09T)  (080°0)  (LSE€0ET‘GS) (690°0) (652°0) (810%27'16)  (¥50°0)
0€€70LTET *¥0€°0 2910~ €86 7S T¢ 0ST°0 *CLTT9€°09T *16€°0 125°0- C6T78C T x03€°0 Aryue 103ye TR0k T
(962°295°29) (290°0) (602°0) (60€°666°61T)  (850°0)  (96¢°6¥6°GE) (2%0°0) (021°0) (969'166'cs)  (¥£0°0)
788 T006ET +8F2°0 8600 671°2LT 0T LS00 x9P9FIGOFT £L82°0 €L8°0- 9L1°0GL8G £691°0 £1yu JO TR9X
(180°¢70°0.) (820°0) (z0z°0) (120°98T°'00T)  (161°0)  (28°862°LE) (950°0) (891°0) (g9g-88Ley)  (950°0)
695'886°86- 080°0- €80°0 TI6'08TLET-  €2T0- €68'LL9Y 6£0°0- eI1°0- 05€'86G°¢L- 6G0°0-  AI1jue a10j9q s1RAL T
(LG8°225°T6) (960°0) (¥1€°0) (e1e'2e9'99T)  (081°0) (0.6 760TT) (L90°0) (6€2°0) (L687297'¢8)  (060°0)
¥88°666°0L- L90°0- 66£°0 T96'6TLL9T-  LIT0- €€€'TLITH- 660°0- 1€7°0 0LV €T L6" €g1'0-  A1jus a10joq sreak ¢
(SL9°G0G‘6LT) (291°0) (1¥7°0) (121'982°192)  (18T°0)  (£80°PEE'EOT) (981°0) (L2T0) (90%°9661€T)  (TE€T°0)
L60°907‘ 761~ 8T 0- 62T°0 8GC'TRTTZI-  CIT0-  €6G'TET'TOT- 89€°0- 60€°0 VEE LLG OF- 9FT'0-  AIIU9 8I0Joq STRAL
(GS6°T28°S8) (0st1°0) (g19°0) (8187er¥1e)  (281°0)  (G6T°LILE9) (862°0) (c1€0) (8L1°10L°€LT)  (€61°0)
+862°900°TS2- 161°0- 9.2°0- 160°82¥'05S 7820 «V6L CTL L9C- %LE8°0- G070 TT7'9LE'66T 200°0 A1yue 910J9q sIedA G
(01) (6) (8) (L) (9) () ¥) (€) (2) (1)
SOT)I[IqRIT] SOT)I[IQRIT U  OI1RY JUSLIN)) SISV SjOssy U SOT)I[IqRIT] SOTYI[IQRIT W]  OI1RY JULIN) SIS vy SJOSSy W] JUOAT]

yuaay A1yur] aanjeduio)) g [pued

JueAy] AIJUF [eloUer) 1y [ourd

1 1R - spupndiorjand paysiQDISH 9OURTLIONIDJ [RIOURUIL] SOPeWIISH APNYS JUSAG "G O[qeL,

A19



(8 pue § sumnoy)) Ymoid juewifojdure pue ‘() pue ¢
summn[oy)) seadodwe Jo Jequnu ‘(g pue g SUWN[O))) SpUNJ Jop[oyaieys ‘(g pue T SUWN[O))) ADUSA[OS :SMO[[O] S& POZIURSIO 918 SOW0DINO Y T, "AIIU0 9A1139dUI0D 10] SHNSAT
sy10der ¢ [oued o[Iym ‘A1jUs [BISUSST I0] SUOIRUIISS oY) sjussald Y [ougd "10RIIU0D JueweInd0id ® papIeme s WY © UYOIYM Ul Jeak 1s1y oY) {1oxaewt Jueweinooid orgnd
9} ojul A19Ud Jo IedA o) A pouyep oIe S3I0YOY) ‘[OA9] ULIY e Paldjsnid oIe ‘sisoyjuared Ul ‘siolro prepue)g ‘siotddns Ioasu paydjeut Jo sjsisuod dnoid uostreduod
9Y,J, 'SOWI0DINO [RIOURUY JO 19S PUODSS 9] IO0] SULIY Paysl[qe)so I0] IOJRWIISd BUUY JURS pue Aeme[e)) oY) JuIsn sojeuil)se Apnjs-juess sjiodeld o[qe) SIYJ, :§970N

1 e1 e1 1 e1 e1 e1 e1 SHERYS
L L L L L L L L $31070D)
ST1C'T 8T1C'T 09L'T CLLT 12L'¥ 12L'¥ 190°L 890°L SUOT}RATIS( ()
(z0z°0) (901%)  (828°€0ev0z)  (26VF) (L60°0) (LgzT)  (LL6702°T0T)  (TL9°T)
660°0 907G eCeFF9'es-  €90°L- 990°0 «VRG'O  OFLT680ST  glee-  ATuo 109y sresk g
(8€1°0) (ecee)  (196°0z2'16T)  (0£9°€) (880°0) (ovL1)  (ehe6L8'16)  (€9€T)
ev0°0- G8Y'T 678°CHEEET 1621 G70°0- 76T 1CL'068°€CT  66€F-  AIjuo Io9ye steok §
(81T°0) (t192)  (e8228.°221)  (061°€) (280°0) (899'T)  (8L011g'2L)  (676'T)
900°0 612°0- €L1°€96'6L 298°0- z10°0- €L9'T Z0T'%L6'C9 609¢-  A1jue 1ogye sreak ¢
(021°0) (¢90'¢)  (19T°'10€'80T)  (G81°€) (¥L0°0) (e17'1)  (89991z'cs)  (868°T)
7,070 1960 0172692~ ST G60°0- 0G6L°0- 8GLTSRTT 78G'1- A1yuo 199Fe S1edA 7
(901°0) (0L7)  (gez9%9'8L)  (£29°¢) (890°0) (Lze1)  (10799¢'er)  (SFO°T)
G9Z°0 9zL°G 097°9€£96-  S00'S- 790°0 792°C 6LL 78688 999°'T- Lnyue 1093e TRAL T
(¥60°0) (9FF'T)  (860°¢8e'8¢)  (886°T) (960°0) (168°0)  (zse6e9%2)  (01T'T)
AN 896°0 QTE"8GH TF €o1°z- 10T°0 GvL0 QCO'SLI'FY  FFOT- A1yue Jo TeOX
(801°0) (2eL1)  (eer¥619E)  (900°T) (090°0) (c06:0)  (g91°009'¢T)  (LLT'T)
050°0 6650 ’F1'ET ’¥6°¢ z01°0 G890 7169502 6VG'T A1 o10joq 1Rk g
(L21°0) (18v2)  (9g6'ceee9)  (¢79°T) (720°0) (FL1°1)  (198°6pT'se)  (189°T)
0S1°0 TLeT LSV 001°ST 660°C 980°0 G980 0£Z°106‘ST ¢y’ Anue o1ojoq steak ¢
(921°0) (e86c)  (zreLe69'¢er)  (667) (1T1°0) (esv'1)  (9gv16L'es)  (2€8°T)
8600 POP'0-  9S0°08GT9T-  SOF'E G600 e6¢1- 12,6709 687  A1jue o10joq s1eaf F
(971°0) (708'7)  (€05°06L°G0T)  (VLI'¥) (L11°0) (626'1)  (LoLLeL9r)  (€99°F)
LST0 G09°0-  4EEGT0C'68C-  GRI'G- Z81°0 V81T Z19°9%¢" L 78T  AIjuo o1030q s1eak G
(8) (2) (9) (¢) (¥) (€) () (1)
oofodury up ookofdwry  IopoyaIRyg  AdouoA[og oolojdury u eolodwr  IOplOYPIRYS  ADUOA[OS JUOAT]
yueAr Anjuy aAnrjeduwo)) i [purd MUOAY AIJUH [RISUSY) 1Y [oUR]

g e - spupd1013und paYys1)qDISH 9OURULIONMSJ [RIDURUI] S9)eWI)sH APN)S JUOAT 95 9[qR],

A20



“(01_pue ¢ suwmjop) sonIIqel| €30} PUE ‘(6 PUT  SUWNO)) (4018 sdIfIqer] (8 pue ¢
suwmn[oy)) Or1jel JULLIND ‘() pue g suwnjo))) sjosse [v107 ‘(9 pue [ suwWIn[o))) Y}moid Josse :SMO[[0] Se PazIueSIo oIe SOUWI0JINO A ], "A1juo 2A1319dw0d 10] synsol syrodar
dq [Purd oym ‘AIjus [eIousd I0J suoljew)se o) sjussald Y [oUuRd '10RIIUOD JusWINs0Id © papleme SI UWLIY ® UYIIYM Ul Ieak 4sIy oty ‘jexrewn jusweindold orqnd ay)
ojur A1jud Jo Ieak o} A paUNAp oIk SLIONO)) ‘[OAS] ULIY e PaIsjsnid ale ‘siseyjuared ur ‘siorls prepuejs ‘siorpddns 1easu paypjewr Jo sjsisuod dnoiS uostredurod oy g,
*SOUIODINO [RIDURUY JO 995 JSIY O} JOJ SULIY pauleljsuod Ajeded 10] I0jeWI)Se RUUY JURS Pue Aeme[e)) 9y) Sulsn sejewl)se Apnjs-juass sjrodal a[qe) SIYJ, :S970N

el el el e1 el el el e1 e1 el s1eax
9 9 9 9 9 9 9 9 9 9 8110700
9e'T 1€€°C 79€°c <{0)iard <{0j et 9GT°6 6116 eeT'6 91¢'6 91¢6 SUOIYRAIIS( ()
(76£°95029) (680°0) (267°0) (L6G°090°GTT)  (890°0)  (POT'SGL‘CE) (9%0°0) (692°0) (199°¢06'19)  (9€0°0)
8T9°C6T ST 8€C0 #88G'T- FP1°686°'LS G10°0-  x0£6'GE9°2IT +92€°0 £«899°T- €G86°€9¢°LS 6L0°0 A1yue 103je s1eek ¢
(zeev1609) (L20°0) (99%°0) (zro°1€e%6)  (090°0)  (£92°689°9%) (¥%0°0) (L£2°0) (90evszes)  (2€0°0)
618°6L8°LE 80T°0 768°0- 656'9L9'79 0100  «FESLOF'9TT £092°0 £608°T- CTTTITTS €110 £nuo 199Je s1eak §
(6,7 726°0F) (290°0) (2L£0) (06e°191°68)  (8%0°0)  (09L.°€L5°1T) (€£0°0) (261°0) (Lyo00g'ey)  (S50°0)
620°GCT 80T «661°0 6T T- 962°T0Z 9T 9700 «F8EFTOTET «682°0 #«L9T'T- 9.0 L1176 +SPT°0 A1yuo 103e s1eah ¢
(88L°0LL°LE) (670°0) (90¢°0) (zL£910'09)  (9€00)  (290°689°LT) (920°0) (191°0) (r69°081'68)  (120°0)
692 6978 «GV1°0 9G6G°0- 91% ' SFF T8 1600 «670°2GS°L6 %GET0 £«9€L°0- GG6'60LFF %210 A1yue 10ye sieek g
(016°0z€‘1€) (¥%0°0) (192°0) (1egv20cs)  (0£00)  (6€£8°FIELT) (220°0) (021°0) (L19€0L'LT)  (810°0)
L19°816'29 901°0 1620~ 09.°09¢- 0900  «IT8910°001 +S61°0 «1€C°0- 196°€L0°0F  4621°0 Anyuo 199ye TRIA T
(ve1-L2L'eT) (2€0°0) (¢¥z0) (965920'ce)  (#200)  (L99°8TT‘ET) (L10°0) (€01°0) (¥09°z2812)  (£10°0)
206'TeT I +8€T°0 60T°0- GGG 'EL6 LG £€60°0  «T0LT6C'TS £9€T°0 1€2°0- CLETLS'TE 40010 £1yuo Jo 1RO
(€1L9%9°CT) (z€0°0) (8¥2°0) (1e0'eL¥'0g)  (P200)  (288°TISIT) (610°0) (260°0) (6L6'806°L1)  (910°0)
L6G°eeC’Le- 650°0- 9¥T0- Ge1'C0€e'09- 180°0-  886'668°9- £090°0- zro0- £9GCCIT'EL- 9200~  A1yuo o10j0q sreak g
(89¢°9¥9°ce) (€20°0) (g2€0) (961°¢6%°19)  (950°0)  (6%8°9€0°8T) (620°0) (9€1°0) (LerevtL)  (620°0)
Y28 697 18- 180°0- 7ee 0" 9e8°629°TET-  €60°0-  0SE'696°'LE- £0TT°0- 6L1°0 £€00700'86-  990°0-  A11u0 910J0q STRIL ¢
(606°926°29) (560°0) (86%°0) (Le8°€9¢10T)  (¥60°0)  (¥S8°0L86T) (150°0) (¢ez0) (o11°L8%'6%)  (¥%0°0)
76001 €0T°0- G6.L°0- 206°7.LE 68" 8T0°0- LTS 7C8'ST- 9¢T°0- ¢LT 0- GFR°98.°9- 100°0 A1yu0 010J0q SIRAA F
(L8G°18.'89) (e€1°0) (ggL0) (18¢°¢s8'seT)  (2s1°0) (9GP €08°'6%) (¥20°0) (¥¥e0) (89zzes'es)  (¥20°0)
672 €95 0L- G80°0- €69'T- €8,°88°0T- 620°0-  692°8GT LL- 671°0- 9190~ 909'S¥8°2E 9F0°0-  A1Ud 9I10Joq SIRAL G
(01) (6) (8) () (9) (g) 2 (€) (2) (1)
SOI[Iqel]  SONI[IQRIT U] OIjRY JULIN) S108SY S19SSY W]  SOMI[IQR]  SOII[IqRI] W] OI)eY JUSLIN)) S108SY S19SSYy U] JUOAT
quoAf] A1jug] oanyedwo)) g [pueg LAY AIJUY [RISUSY) 1y [dUR]

1 ¥R - swalf paurnL3suwod fi319pdpo 9OURULIONIS ] [RIOURUL] S9)eWIIS APNIS JUuoAy “LH 9[qe],

A21



‘(8 pue § suwnjo))) yimoisd juswAojdwe pue ‘(J pue ¢ sumn[oy))
sookordwo Jo roqunu ‘(g pue g suwnjoy)) spunj Iopoyareys ‘(g pue T sumwIn[oy)) AJUSA[OS :SMO[[0] Se PazIueSIO oI SOUI0JINO Y T, "AIuUo 2a13139dw0d 10] synsal syrodar
g [oued o[iym ‘AI1jue [BIoUSS 10J SUOIYRUIIISO o) sjuesald y [ourd ‘10BIJUOD justoIndoid ' papleme ST WLIY ' [OIYM UL IaA 1SIY oY) {joxrewr juawreindoid orqnd o1
ojur A1jus Jo Ieak oy} Aq pauNep oIk S1IONO0)) ‘[OAS] ULIY e Palejsnid ale ‘siseyjuared ur ‘siorls prepuejs ‘siorpddns 1sasu paypjewt Jo sjsisuod dnoiS uostredurod ayJ,
*SOUIODNO [RIDURUY JO 19S PUOISS 9} I0J SULIY paurerjsuod Ajoeded 10] 10JeUWIISO RUUY JuRS pue Aeme[[e)) oY) SuIsn sojeuw)se Apnis-juord sp1odal o[qe) STy, :S970N

er er er 1 1 1 1 er SREEIN
9 9 9 9 9 9 9 9 31070
Z8LT Z8L°T TLE°C GRE'C 99.°9 99.°9 1€2°6 6536 SUOIYeAINS( )
(060°0) (8ec'1)  (zL1'68€7S)  (9€8°T) (970°0) (822°0)  (186°'189'¢¢)  (L10°T)
990°0- STT'T €€L°62S°90T-  40€0°9- «6€1°0- ¢L00- TLOTOR'TC- 4E07'¢-  Anjuo 1ojje s1edh g
(¢L0°0) (etzT)  (£10°266'0S)  (¥99°T) (0%0°0) (z09°0)  (0¥1°969'22)  (688°0)
GL00- 099°0 LIS CTLLT  L9T¢- 650°0- L¥9°0 120°966'ST  6F6°1- £1yue 1997e s1eak §
(550°0) (9¢60)  (600°686'cy)  (€L€T) (0£0°0) (oge'0)  (errgepees)  (19L0)
Ge0'0 e0L'T TOT'6T0°CT-  46CTS1- 100°0 €LTT G8]°L6T'0C  €T6'T- A1yuo 199y s1ead ¢
(8%0°0) (698°0)  (£66'882'T€)  (992°T) (820°0) (9.7°0)  (981°082°21)  (98¢°0)
890°0 CIL'T LTS8 GST L- 290°¢- 1€0°0 Z8T'T 280°€60°LC 816°0- A1yuo 1099ye s18OA 7
(670°0) (ecL0)  (6622cL'8e)  (900°T) (220°0) (oev0)  (gzzoce'st)  (LL5°0)
600°0 06T°T 06 IFL'€C  €9S°0- z€0°0 S0T'T 9FG'8LT'TE  SIS0- £1yue 10938 TROL |
(0%0°0) (2620)  (696°6c0°LT)  (1£6°0) (120°0) (17e°0)  (829687°01)  (g€7°0)
150°0 LIT'T T6¥7°L80°9C 6970~ 2c0°0 908°0 €L17°988°91 eve0- A1yuo Jo reax
#70°0) (zL9°0)  (0LT'epL'cT)  (£98°0) (120°0) (zee0)  (790°668'6)  (£87°0)
78070 62L°0 09G°629°L V¥ 0- 0700 91¢°0- 6LT V60T 106°0  AIjud o10Jo( s1eak g
(050°0) (1€8°0)  (69L°0¢9'¢e)  (geeT) (820°0) (60v°0)  (g8g065'c€T)  (069°0)
8210 L3230 LEEL60F ze10 arv0°0 62L°0- 1.5°080°6 86¢'T  Anjyuo aI10joq sreof ¢
(880°0) (o17'1)  (L66°€16'€S)  (1S7°T) (570°0) (z0L0)  (090°¢ov‘cz) (eFT'1)
2010 8770 10S°LVV'28 Gz9°0- 0€0°0 0L€°0- GET'GTE'9 199°¢  AIjuo o10joq s1edsk §
(911°0) (cter)  (cgrrects)  (0vTe) (L50°0) (0LL0)  (19z°28%°'2¢8)  (££9°1)
901°0 LL80-  9G6°L60°FST 290°S g11°0- «16G°C-  ¥9£°6GL°68 PS¢ A1juo 01039( s1eok G
(8) (L) (9) (¢) (¥) (¢) (2) (1)

A22

ookoidwry up ookodury  Iop[oysIRYS  ADUSAJOS

oofojdury up oododwry IoploypIeyg  ADUSA[OS

JUoAG] AIjur] oAnjeduwio)) g [oued

JUOAY AIJUG [RIOUSY) 1Y [oURJ]

TUOAT

¢ 1R - Swulf paurpslsuod fi310pdpd 90URULIONSJ [RIDURUI] SO)RWI)sH APNIS YUOAT "{F O[qR],



"(01 pue ¢ suwmiop) senIIqRI] [210} Pue ‘(§ Pu®  SUWN[O)) [3M018 safiqer] ‘(8
pue ¢ sumn[oy)) Olel JULIINd ‘() pue g suwN[o))) s19ssk 8107 ‘(g pur [ sUWN[O))) Y1MOI3 19SSe SMO[[O] Se PIzZIUR3IO dIe Sow0dINOo JYJ, A11us 9A13199dwI0d I0] SINSAT
sprodar ¢ [our o[Iym ‘AIjue [RISUSS I0J SUOIJRUIIISO o1} sjuasald Y [ouR ‘JoRIJUO0D jUeMWDINI0Id @ papIleme ST ULIY & UYDIYM UT IeaA 9SI1 oY) {joxIew juawaindold orqnd
a1} ojul A1jud Jo Ieok o) AQ pauyep oIk S1IOY0)) ‘[9AS] WLIY Je PaIojsnid ale ‘sisoyjuated ul ‘siolro prepuelg ‘siolfddns Joasu perypjewt jo sisisuod dnoid uostredurod
91 ], 'SOWI02)NO [RIOURUY JO 39S 91y oY} 10} sjuedmorred uL19)-1I10Ys 10] I0JRUWIISS BRUUY JURS pue Aeme[[e)) oy} SUISn Sojeul)se Apnjs-juass sprodol o[qey SIYJ, :§270N

e1 e1 el e1 e1 1 e1 e1 €1 e1 STROX
g 8 8 g 8 8 g 8 8 8 $)10100)
S Vo' eleiard L6V'C L6V'C €61°0T 9¢T'0T 9.1°0T 29¢°01T 29¢°0T SUOT}RAIIS ()
(eP1'298°F8) (051°0) (0€0'1) (T1e°esypLT)  (821°0)  (PE0'T9ZFP) (LL070) (e¥90) (268°6q1'28)  (990°0)
€0¢°792°9g- 2£0°0- 9.2°0 8CG ST TT- 691°0- 768°962°9¢ 8LT°0 690°'T- 88G°990FT1T-  ¥60°0- Anyue 103ye s1894 ¢
(L8T'G76°0L) (z¥1°0) (829°0) (ses0Le'seT)  (G01°0)  (610°265°9€) (090°0) (6¥¢°0) (rL9e79%L)  (250°0)
GTL'9F]'6T 2€0°0- 162°0- TSSFIT'LO- SIT°0- QL¥'C19'6F SF1°0 808°0- 00L°680°€0T-  9%0°0- Anyue 193ye s1eaA §
(08L'660'7S) (680°0) (809°0) (06TFec'0TT)  (GL000)  (L6672€8'CT) (9%0°0) (z1€°0) (L8L769°25)  (880°0)
8L0'TLG'TT €20°0 LET°0 LE9'TE969T-  FOT'0- TVE €88'sy #6L1°0 6L 0" QLF'OTL'86-  €00°0- Anyue 109ye s1eak ¢
(6L1°08L°6%) (060°0) (6Lv°0) (ov6-crees)  (190°0)  (950°00€'72) (0%0°0) (822°0) (gogreLs'sy)  (120°0)
AR PkAle 660°0 9€2°0 PI6'189°€8T- G100 08T°LGF'TG £001°0 £GGL°0- 686298 70°0 Ayue 109ye s1eak g
(9L7°1%1°9€) (090°0) (zeg0) (987°80809)  (0%0°0)  (L19°SLT‘OT) (820°0) (g61°0) (1289%9'0¢)  (¥20°0)
LFT'90L‘9¥ 9.0°0 0220 TI9ZL9'ETT-  €00°0-  9G9'G69°LE #L3T°0 02€°0- LET'L6L€9- 9500 Anyuo 103ye Ieak |
(ePPTe00g) (270°0) (961°0) (696'8P8°'ce)  (P20°0)  (PGGGeR'eT) (€20°0) (L€1°0) (zo1'962'%2)  (610°0)
LEV°G9G°6T +€TT°0 GeT0- 809'8LT°0¢ L2070 CI6'L06'LT %6200 €2T0- 158 70L'G- £990°0 A1yuo Jo reag
(¥S1°650°22) (8€0°0) (09z°0) (812°9p1ee)  (820°0)  (8L9°069°6) (L10°0) (811°0) (eg6'8¥%'91)  (L10°0)
19.°269'€¢- 090°0- 7020 TTL'8LGCT- 970°0-  9V6'GTLGT- +0L0°0- 8L0°0 LLIS'8E6'CG-  FHO0-  A19u9 2I10Joq s1RIL T
(06€°0L¥°6T) (870°0) (9¥2°0) (096'71€'ey)  (9%0°0)  (622°905°TT) (€20°0) (161°0) (0z6'%29'02)  (220°0)
T€6'LET 08" 680°0- 881°0 2L THL €200 «FPETSG0F- «12T°0- 8220 680°92€72-  ¢00-  A1ue a1ojaq s1eak g
(805'9€9°z¢E) (L50°0) (6¥2°0) (119'870'8¢)  (290°0)  (€81°€29°GT) (0£0°0) (991°0) (ce9°06c'82)  (620°0)
98¢ 1.L'0¢- 810°0- 290°0- Qze Gee'el- 0v0°0 6GL°07E'G2- #G0T°0- 1820 8€€°606°C- 6000  A1ue a10jaq s1eak §
(£80°66¢°6¢) (620°0) (Lzv0) (88L72T1°29)  (8L0°0)  (6FLLFF'6T) (820°0) (122°0) (096'966'z¢)  (920°0)
L08LOV'E 6L0°0- 65€°0 LS6'€88°6. gro0  L1L'98G'Te- +0T1°0- 9L¢°0 LE0°GTE'SE 9200  A1uo o10J9q s1RIL G
(o1) (6) (8) () (9) () ) (¢) (2) (1)
SOII[IQRl]  SOUI[ICRIT] W] OIYRY JUSLIN)) S10SSY SJ9SSY W SOIY[IqRIT]  SOII[IQRIT U  OI)eY JUILIN)) BRETS v S19SSY U INEING |
oAy Anjuy eAnedwo)) ¢ [pued JTUOAY ATYUG [RISULY) [y [oUR]

1 yeJ - s7und101340d ULLIT-1LOYG SOURULIOJIO] [RIOURUI] SOYRWIIISH APNIS JUoAL] 65 o[98l

A23



‘(8 pue § suwnjo))) Yimois juewdojdwe pue ‘(, pue ¢ sumnioy))
soafordwo Jo ToqUINU ‘(9 pue g suwnjo))) spunj Iopoyareys ‘(g pue T sumwn[oy)) AJUSA[OS :SMO[[0] Se PIZIULSIO oIe SAUI0JINO Y T, "AIUd 2A13139dW0D I0] synsal syrodax
g [eued o[lym ‘AIjue [RIoueS I0J SUOIjRWIse o) sjuesard y [ourd "10RIJUOD juewoInoold ' papleme SI WY ' [OIYM UL I9A 1SIJ o) ‘joxrewt juoweanooxd orqnd oy
ojul A1ue Jo 1eek o) A(q pauyep oIe S1I0Y0)) ‘[9AS] WLIY Je Pald)sn(o ale ‘siseyjuated ul ‘siorte prepuels ‘sierddns reasu peyojew jo sisisuod dnoid uostreduwioo oy,
"SOUWI0DINO [RIDURUY JO 10S PU0DdS oy} 10j sjuedoljred wI9)-110Ys I0J I0JRWI)SO BUUY JURS pue Aeme[e)) oy} Suisn sejeuwil)se Apnjs-juesd sprodar o[qe} SIYJ, (970N

1 1 er 1 er 1 1 1 STROX
) S ) 8 ) 8 8 8 $31070)
018°T 0T8T 9v'C GLY'C 62 L 62 L €Lz 0T 992 0T SUOIYBATIS ()
(161°0) (68z27)  (00ggeLo0r) (180°€) (0L0°0) (Le21T)  (6eL8ss'er)  (2F9T)
763 0" 61G°T- GCY 10T 89" LET'T- «VCG 0" 719 GIET10°C9- 6710 A1yuo 199Je SI1BIA G
(L11°0) (zsv'1)  (zcsve1o‘cl)  (¥6L72) (£90°0) (0z6'0)  (zeze19'9e)  (g€e71)
LVZ 0- 8¥9°T- €ee180'79- 0S7°0- «022 0~ 6LCC €eT96L° L8~ GT00- Anyuo 103ye s1eak j
(L80°0) (eor'T)  (208T90°TS)  (L2€QT) (2¥0°0) (88L°0) (zee6ev'6C)  (FPI'T)
€81°0- eILT- 665 ST1°86- PRI T- G01°0- 666°0- 086'L1.°C9-  1¥6°0- A1yuo 10350 SI1RA ¢
(8L0°0) (0zz'1)  (£99°686°67)  (L8L°T) (6£0°0) (L09°0)  (L0g'ect'1z)  (998°0)
0€1°0- 8¥6°0- 666°L99°06-  66&°T- 80T°0- 2011~  ThLLGG'€F-  F0LO- £1yue 109Je s1Raf 7
(960°0) (€82°0)  (796'709°L8)  (g0¢'T) (620°0) (zet'0)  (ce9¥6L'6T)  (68L0)
70T°0- 0681~ VIV L1V Ve 91¢'1- 650°0- 280 1- 199°CSL V- Gr0°0 A1yuo 103ye 1004 T
(2¥0°0) (9¥9'0)  (esge18¥e)  (960°T) (620°0) (98¢°0)  (950°€zs'T1)  (¥£S°0)
000°0- 0L¥°0- 98.°LLE‘S GeT'1- 020°0- G09°0-  9FL0TE'ST L6L0 A1yuo Jo xeax
(570°0) (€29°0)  (28P°089°L1)  (£80°T) (120°0) (¢62°0)  (526'006%)  (¥67°0)
9T0°0 190°0 G66°02G GE 0€0°T G000~ SFF0-  4POVEEF'TE  xLLET  A1jud o10joq s1eak g
(2e0°0) (6¢9°0)  (T12°8%6'¥2)  (6£T°1) (920°0) (e¢ve0)  (0zF¥¥9'cr)  (£09°0)
190°0 L9T°0 2T, 109°9€ 9.8°0 8T0°0 90C°0-  4690°G90°CG  «8€L°T  AIjuo 010j0q SIRAA ¢
(650°0) (992°0)  (L00°29L.'08)  (6LF°'T) (0£0°0) (ter'0)  (161°90%'¢1)  (S¥L0)
zc0°0 vET0 0L TEE'CS 699'T 12070 700'0-  4«6CC’TLL'GS  F00'C  AIjUd 910Joq sIiedf f
(¥20°0) (e28°0)  (682°085Fe)  (TL6T) (9€0°0) (zog'0)  (81T'TS02T)  (096°0)
L80°0 1860 192°0£9°€6 i 12070 POT'0  +8.C°€88'86  €I8T  Anjue alojoq sieok g
(8) (2) (9) (c) (¥) (€) (2) (1)
oofordwyy up  eekojdury  Iepoysreyq  AdueA[og esAofdwy ul eolojdwry  I9poysIRyS  ADUSA[OS TUOAH

JuaAf] A1yur oArjiedwio)) g [pueJ

JUOAY AU [RIOULL) 1Y [oUR]

z Wed - s7und013u40d WAIT-JL0YG 9OURULIONDJ [RIOURUI] SojewWII)SH APNig JUoAH "OTH 9[qR],

A24



Figure E3. Event Study Plots Financial Performance: Assets Thousand Euro

Panel A: General Entry Fvents Panel B: Competitive Entry Events
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Notes: Figure E3 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is capital assets (in thousands of euros).
Sub-panels (a) and (b) correspond to established firms (Columns 2 and 7 of Table E5); (c) and (d) to capacity-constrained
firms (Columns 2 and 7 of Table E7); and (e) and (f) to short-term participants (Columns 2 and 7 of Table E9).
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Figure E4. Event Study Plots Financial Performance: Current Ratio

Panel A: General Entry Fvents

Panel B: Competitive Entry Fvents
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Notes: Figure E4 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general

entry, while Panel B reports results for competitive entry. The dependent variable is current ratio. Sub-panels (a) and
(b) correspond to established firms (Columns 3 and 8 of Table E5); (c) and (d) to capacity-constrained firms (Columns
3 and 8 of Table ET7); and (e) and (f) to short-term participants (Columns 3 and 8 of Table E9).
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Figure E5. Event Study Plots Financial Performance: Liabilities Thousand Euro

Panel A: General Entry Fvents Panel B: Competitive Entry Events
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Notes: Figure E5 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is liabilities in thousands of Euro. Sub-
panels (a) and (b) correspond to established firms (Columns 5 and 10 of Table E5); (¢) and (d) to capacity-constrained
firms (Columns 5 and 10 of Table E7); and (e) and (f) to short-term participants (Columns 5 and 10 of Table E9).
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Figure E6. Event Study Plots Financial Performance: Liabilities Growth

Panel A: General Entry Fvents Panel B: Competitive Entry Fvents
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Notes: Figure E6 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is liabilities growth. Sub-panels (a) and
(b) correspond to established firms (Columns 4 and 9 of Table E5); (c) and (d) to capacity-constrained firms (Columns
4 and 9 of Table ET7); and (e) and (f) to short-term participants (Columns 4 and 9 of Table E9).
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Figure E7. Event Study Plots Financial Performance: Shareholders Funds

Panel A: General Entry Fvents Panel B: Competitive Entry Events
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Notes: Figure E7 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is liabilities growth. Sub-panels (a) and
(b) correspond to established firms (Columns 2 and 6 of Table E6); (c) and (d) to capacity-constrained firms (Columns
2 and 6 of Table E8); and (e) and (f) to short-term participants (Columns 2 and 6 of Table E10).
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Figure E8. Event Study Plots Financial Performance: Solvency
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Notes: Figure E8 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is liabilities growth. Sub-panels (a) and
(b) correspond to established firms (Columns 1 and 5 of Table E6); (c) and (d) to capacity-constrained firms (Columns
1 and 5 of Table E8); and (e) and (f) to short-term participants (Columns 1 and 5 of Table E10).
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Figure E9. Event Study Plots Financial Performance: Number of employees

Panel A: General Entry Fvents Panel B: Competitive Entry Fvents
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Notes: Figure E9 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general
entry, while Panel B reports results for competitive entry. The dependent variable is liabilities growth. Sub-panels (a) and
(b) correspond to established firms (Columns 3 and 7 of Table E6); (c) and (d) to capacity-constrained firms (Columns
3 and 7 of Table E8); and (e) and (f) to short-term participants (Columns 3 and 7 of Table E10).
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Figure E10. Event Study Plots Financial Performance: Employee growth
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Notes: Figure E10 plots the estimated event-study coefficients, 4, from equation 3. Panel A presents results for general

entry, while Panel B reports results for competitive entry. The dependent variable is liabilities growth. Sub-panels (a) and
(b) correspond to established firms (Columns 4 and 8 of Table E6); (c) and (d) to capacity-constrained firms (Columns
4 and 8 of Table E8); and (e) and (f) to short-term participants (Columns 4 and 8 of Table E10).
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F Robustness checks

This section presents the event study plots and regression tables of the estimations using
not-yet-supplier firms as comparison groups. Table F1 presents the estimations for assets
growth, capital assets, current ratio, liabilities growth, and liabilities. Table F2 presents the

estimations for solvency, shareholder funds, number of employees, and employment growth.
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Figure F1. Event Study Plots Financial Performance

Panel A: General entry events Panel B: Competitive entry events
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Notes: Figure F1 plots the estimated § event-study coefficients from the regression given in equation 3 in the blue
markers and solid lines. The red markers and dashed lines plot the estimated 4 event-study coefficients comparing
entrants with not yet suppliers while excluding explicitly never suppliers . Panel A presents the event study plots for
general entry and Panel B for competitive entry. The dependent variables are: capital assets growth panels a and b,
current ratio panels ¢ and d, and liabilities panels e and f. Estimations based on Callaway and Sant’Anna estimator
presented in table 3.
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Figure F2. Event Study Plots Financial Performance Assets Growth by Firms Heterogeneity
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F.1 Additional regressions from mechanisms

Table F3. Relative bid reduce form regression - Alternative specification

(1) (2) (3) (4)

Short-term participant -0.0456*** -0.0456** -0.0530** -0.0579**
(-2.82) (-2.34) (-2.58) (-2.30)
Capacity constrained 0.00244 0.00244 -0.00278 -0.0179
(0.33) (0.26) (-0.30) (-1.58)
Lowest Price (FPA) 0.0190** 0.0193*
(2.02) (1.95)
Firm age at auction 0.000203 0.000217
(0.75) (0.85)
Certified Firm -0.0156 -0.000527
(-1.51) (-0.05)
Constant 1.069*** 1.069*** 1.055%* 1.058***
(190.97) (263.92) (84.31) (73.12)
Observations 6672 6672 6663 6652
R? 0.00138 0.00138 0.00291 0.0276
R2adj 0.00108 0.00108 0.00217 0.0214
Year No No No Yes
Project No No No Yes
VCE None Firm Cluster Firm Cluster Firm Cluster

Notes: The specification in equation 6 includes dummy variables for short-term participants and capacity constrained
firms, leaving established firms as a baseline. The main difference from the estimations from table 4 is that the firms
here could have bid several times before their first win. ¢ statistics in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01
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