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ABSTRACT

We study the effects on corporate loan rates of an unexpected change in the Italian
legislation that forbade interlocking directorates between banks. Exploiting multiple
firm-bank relationships to fully account for all unobserved heterogeneity, we find that
prohibiting interlocks decreased the interest rates of previously interlocked banks
by 14 basis points relative to other banks. The effect is stronger for high-quality
firms and for loans extended by interlocked banks with a large joint market share.
Interest rates on loans from previously interlocked banks become more dispersed.
Finally, firms borrowing more from previously interlocked banks expand investment,
employment, and sales.

INTERLOCKING DIRECTORATES (IDS HEREAFTER) ARISE when two or more
corporate boards have one or more members in common. Most advanced coun-
tries forbid or limit IDs among competing firms to mitigate the risk that they
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could facilitate collusion.! In practice, limits to IDs and outright bans are not
strictly enforced and, as a result, IDs are very common. In the United States,
however, both the Justice Department and the Federal Trade Commission have
recently intensified efforts to enforce the ban on IDs, sparking a lively debate
among practitioners.

A key challenge in regulating IDs is that we know little about the causal ef-
fects of board interconnections on competition. In this paper, we fill this gap by
focusing on the Italian corporate lending sector in the early 2010s. This setting
represents an ideal testing ground for three reasons. First, an unanticipated
regulatory change in 2011 that forbade IDs among competing banks,? breaking
board connections, represents an exogenous change in the structure of bank
interconnections. Second, not only does each bank lend to multiple firms, but
firms also typically borrow from multiple banks, which allows us to flexibly con-
trol for both fixed and time-varying unobserved heterogeneity between treated
loans—Iloans of interlocked banks before the reform—and controls. Third, a
database with detailed information on individual firm-bank lending contracts
allows us to observe firm-bank individual loan prices and their evolution be-
fore and after the reform, and to test whether prices of treated loans decreased
after the reform relative to controls.

Following the antitrust authority, we use Italian provinces as the relevant
geographical market for business lending (NUTS 3 units, broadly compara-
ble to a U.S. county). Within the province, we define a network of interlocked
banks as a set of banks with IDs and with sufficiently high market share to
exert market power. We then label loans of the banks belonging to a network
as treated.

We apply a standard difference-in-differences (DiD) framework, in which we
compare the change in the interest rate on treated and control loans before and
after the reform. Our setting allows for a careful identification of the causal
effects of IDs on loan rates. First, we exploit the exogenous and unexpected
change in connections induced by the law, which allows us to overcome the
problem of endogenous network formation and breakup that plagues most of
existing empirical literature, namely, assortative matching of similar banks
that apply similar pricing policies. Second, we exploit two features of the Ital-
ian lending market to control for unobserved heterogeneity potentially cor-
related with treatment: (i) banks typically lend in multiple provinces, which
together with treatment defined at the bank-province level, implies that loans

1 Section 8 of the U.S. Clayton Act forbids IDs between companies “that are [...] competitors
such that the elimination of competition by agreement between them would constitute a violation
of any of the antitrust laws.” Japan and South Korea also forbid IDs if they harm competition. In
Europe, where procompetition policies have a more recent tradition than in the United States, IDs
are not specifically regulated but they are managed by the general competition law.

2 Specifically, the “Save Italy” decree of December 2011 (also known as the Monti Decree, named
after the prime minister who issued it) obliged bank board members to resign from multiple ap-
pointments by the end of April 2012. As we explain below, the reform was totally unexpected and
overcame the opposition of the financial sector only because Italy was on the verge of default due
to the Eurozone sovereign debt crisis.

85UB017 SUOWWOD SAIIERID 3|gedlidde ayp Aq pausenob are saoie YO ‘8sn JO S3|nJ 10y Arelq1 3UIUO /8|1 UO (SUO N IPUD-PUe-SWLISI W00 A8 1M AReIq 1 Ul |UO//SdL) SUORIPUOD Pue SWLB | 8U3 88S *[5202/60/9T ] U0 AiqiT8ulUO A8|IM ‘IRl RURIL0D A] #OVET  OTTTT OT/I0p/L00 A3 1M ARIq1feUI|UO//SANY WO. papeo|umod ‘Y ‘G202 ‘T9Z90VST



Interlocking Directorates and Competition in Banking 1965

from a given bank can be treated in one province and controls in another, and
(ii) firms typically borrow from multiple banks, which implies that some of a
given firm’s loans can be treated and other controls. Accordingly, we can run
our regressions with a full set of firm-period and bank-period dummies that
account for all time-varying unobserved heterogeneity at the firm and bank lev-
els, that is, identification comes from analyzing the evolution of the within-
firm-period and within-bank-period difference in rates on treated and control
relationships. This allows us to fully account for shocks that hit both the firm
and the bank, as well as for any other time-varying confounding effects such
as other measures contained in the Monti law that might affect differentially
firms and banks and be correlated with the treatment. We also control for
unobserved (time-invariant) characteristics of the bank-firm relationship, and
thereby account for matching effects. To the best of our knowledge, no prior
paper implements such a rigorous empirical design to identify causal effects of
corporate interconnections on competition.

We find that the severance of IDs has a competition-enhancing effect: in our
preferred specification, the interest rate on treated relationships drops by 14
basis points (bps) relative to the controls (1.5% of the average interest rate on
treated loans before the treatment). In terms of size, the effect is of similar
magnitude as the effects of common ownership on airline tickets as well as of
the effects on interest rates of bold expansionary monetary policy measures
undertaken by the European Central Bank after the financial crisis. Event
study analysis shows no evidence of a pretrend. Rather, the effect is significant
starting from the fourth quarter after the reform, with the drop in interest
rates reaching 29.2 bps (3.1% of the average rate) after three years.

We conduct extensive robustness checks of our main results. We first test al-
ternative market share thresholds used to define treatment. We also examine
sensitivity to the number of pre- and postperiods considered, and we employ
a closed sample to account for the possible influence of attrition. We further
repeat the analysis at the firm (rather than firm-bank) level, to address poten-
tial issues arising from the reallocation of credit demand across lenders. In all
cases, our findings remain unchanged.

The theory of collusion predicts that prices are less dispersed in a collusive
equilibrium than under competition.? Consistent with this view, we show
that interest rates on previously interlocked relationships are less dispersed
before the reform and that dispersion increases after it. We then run a series
of comparative statics exercises based on firm and network characteristics
that we expect to be related to the strength of the effect. In terms of firm
characteristics, we find that more creditworthy firms observe a larger drop in
rates. We interpret this result as indicating that, once the market becomes
more competitive following the reform, such firms can better exploit their
outside options and therefore renegotiate loans more aggressively. In terms of
network characteristics, we find that the drop in the interest rates is larger for

3 The market for corporate lending can be thought of as a differentiated product market, in
which price dispersion would be present even if banks fully compete.
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loans whose network had a higher market share or was sustained by a larger
number of IDs before the reform.

While we focus on anticompetitive effects, IDs may allow for information
sharing that reduces the extent of asymmetric information on borrowers. If
this were the case, the breakup of IDs might restrict credit supply due to ra-
tioning (Stiglitz and Weiss (1981), Crawford, Pavanini, and Schivardi (2018)).
To assess this possibility, we examine the amount of credit granted by banks.
We find no evidence of reductions in granted credit on treated relationships
after the reform, which works against the hypothesis that IDs might benefit
customers by reducing the extent of asymmetric information. Finally, we con-
sider the real effects of the reform. We find that firms with a larger share of
credit from treated relationships experience higher investment rates, employ-
ment growth, and sales growth in the postreform period. Overall, we conclude
that the reform was instrumental in improving the performance of the corpo-
rate sector.

Our paper contributes to the debate on the anticompetitive effects of firms’
interconnections, focusing on IDs. Prior literature that documents the diffusion
of IDs shows that they are pervasive even within sector, and argues that this is
reason for concern (Dooley (1969), Fich and Shivdasani (2006), Faleye, Hoitash,
and Hoitash (2011), Heemskerk, Fennema, and Carroll (2016), Hauser (2018),
Graham (2020), Nili (2020)). Until recently, however, direct evidence on the
effects of IDs on competition was virtually nonexistent. Three recent contem-
poraneous papers address this issue. Geng et al. (2021) use the staggered adop-
tion at the state level of a change in U.S. corporate law to construct an instru-
ment for IDs. They provide evidence that IDs reduce competition, particularly
for R&D-intensive firms. Colombo (2022) studies the U.S. airline market and
shows that when two directors share an appointment in a third, noncompeting
company, the two competing airlines reduce supply and increase prices. For
U.S. listed firms, Gopalan, Li, and Zaldokas (2024) address causality using a
similar approach and show that new IDs between product market peers in-
crease profitability and prices. These results are in line with ours. Like Geng
et al. (2021), we exploit a change in the corporate law as a source of exogenous
variation in IDs. Like Colombo (2022), we have a precise measure of prices and
of overlapping markets. In addition, we exploit special features of the corpo-
rate loan market in Italy—both banks and firms entertain multiple lending
relationships—to flexibly control for all unobserved heterogeneity.

A number of papers document a positive effect of interindustry board
connections on different measures of performance, such as mergers and ac-
quisitions (M&A) transactions (Cai and Sevilir (2012)), risk-adjusted stock
returns (Larcker, So, and Wang (2013)), cost of debt (Chuluun, Prevost, and
Puthenpurackal (2014)), and innovation activities (Chang and Wu (2021)).
Faia, Mayer, and Pezone (2022) study the effects of the “Save Italy” decree (the
same regulatory change that we use) on the stock market returns of Italian
listed corporations, including nonfinancial firms (although the ban on IDs only
affected banks and insurance companies), and find that reducing the network
centrality of a firm depresses returns. While the general result that IDs
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positively affect performance is consistent with ours, the reason, and therefore
the implication, is very different. The papers above focus on interindustry IDs
and argue that positive effects derive from the fact that they provide useful
information to firms. We focus instead on intra-industry IDs and document
causal evidence of their anticompetitive effects. In this sense, our results
speak to the competition policy debate about ID regulation, and stress the
importance of distinguishing between inter- and intra-industry interlocks.*

A recent body of work focuses on common ownership, the importance of
which has increased substantially over time, as a potential anticompetitive
mechanism (see, among others, He and Huang (2017), Azar, Schmalz, and
Tecu (2018), Koch, Panayides, and Thomas (2021), Lewellen and Lowry (2021)).
Compared to this literature, we focus on a different mechanism of interconnec-
tion. Our empirical design also fully addresses the identification challenges
that plague the literature.

The rest of the paper is organized as follows. In Section I, we discuss the
mechanisms underlying the impact of IDs on market outcomes as well as the
“Save Italy” decree. In Section II, we introduce the definition of the network
and motivate the empirical setting. Section III describes the data, while Sec-
tion IV reports results and the robustness tests. Section V examines additional
implications and performs heterogeneity analysis while Section VI considers
credit quantity and firm performance. Finally, Section VII concludes.

I. Shared Board Members, Collusion, and the Monti Decree

In this section, we first discuss the economic mechanisms through which
shared board members (SBMs henceforth) can facilitate collusion; we then de-
scribe the content of the Monti Decree.

A. How Can SBMs Facilitate Collusion?

Article 36 of the Monti Decree, which we discuss in detail in the next sub-
section, forbids SBMs among competing financial institutions, in an explicit
effort to increase competition in the financial sector.’ The implicit assumption
motivating the ban is that IDs facilitate collusive behavior between banks. We
now discuss the potential mechanisms through which this can occur.

First, note that IDs are not randomly assigned to banks but rather are
chosen by the banks themselves. Banks can strategically choose to appoint a
director who already sits on the board of a competing bank precisely because

4 Azar and Vives (2021a) also stress the different effects of firm interconnections, defined in
terms of common ownership, within and across industries. Specifically, they build a model that
shows that intra-industry common ownership always increases prices, while interindustry com-
mon ownership can decrease prices due to the general equilibrium effects of an intersectoral
pecuniary externality. They test these predictions with data from the airline industry, and find
supportive evidence (Azar and Vives (2021b)).

5The title of the article is “Protection of competition and personal cross appointments in the
credit and financial markets.”
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they intend to collude, and the choice of connecting two boards with an SBM
could directly be a signal of that intention. However, collusive equilibria must
be sustainable. In this respect, IDs can be particularly useful, since SBMs com-
prise a direct channel of information sharing between the competing banks.
The exchange of information between competitors helps sustain a collusive
agreement, especially in markets such as the credit market, where the prices
charged by competitors are not readily observable (Harrington and Skrzypacz
(2007)). When prices are unobservable, it can be difficult to detect deviations
from the collusive strategy, in which case the threat of punishment is not cred-
ible (Stigler (1964), Green and Porter (1984)). Below, we show that, compared
to nonshared directors, SBMs are more likely to hold an executive position
in one of the banks. This increases the ability of a collusive equilibrium to be
sustained, as executive directors have both more information about a bank’s
strategies and more power to determine them. If such interconnections are
broken, this channel of information exchange and coordination disappears,
making the collusive equilibrium unsustainable and decreasing prices.

The next question is the level at which coordination takes place. A first pos-
sibility is that an SBM can directly identify shared customers and coordinate
the pricing of individual loans of the interlocked banks. While theoretically
possible, the relevance of this mechanism is limited by the fact that only loans
above a certain threshold go through the Board of Directors.” Moreover, large
loans are typically granted to large firms, which borrow from multiple banks
and have access to sources of external finance other than bank credit, limiting
the capacity of banks to exert market power even when interlocked.

A more likely hypothesis is that coordination occurs at the local market level.
Below we provide evidence of a province component of bank-level pricing. The
board can contribute to the determination of prices at this level. SBMs can
be instrumental in the coordination of less aggressive policies in markets in
which interlocked banks have substantial overlap, as any deviation from the
collusive strategy would be immediately detected by the SBM.

Since decisions of local loan officers are important determinants of loan con-
ditions, particularly for small loans, another important question is how collu-
sion at the board level is passed down to branch loan officers, who may not
even be aware of IDs. The answer is that the bank can affect individual loan
officers’ pricing decisions. Even when granting autonomy to loan officers, the

6 Other theoretical insights point to slightly different mechanisms that explain the value of
information sharing to sustain collusive equilibria. Kandori and Matsushima (1998) argue that
the exchange of information between rival firms improves the estimation of market demand, which
facilitates coordinated behavior by allowing firms to infer whether a decrease in individual demand
is due to the defection from the collusive agreement by competitors or to a negative shock at the
market level. Farrell (1987) focuses on cheap talk as a tool to achieve coordination when the game
has multiple equilibria.

7 A survey conducted by the Bank of Italy finds that the maximum amount a local branch man-
ager can grant autonomously increases with the bank size. The average is around 550,000 euros
for managers of larger banks and around 200,000 euros and below for managers of smaller banks
(Albareto et al. (2011)).

85UB017 SUOWWOD SAIIERID 3|gedlidde ayp Aq pausenob are saoie YO ‘8sn JO S3|nJ 10y Arelq1 3UIUO /8|1 UO (SUO N IPUD-PUe-SWLISI W00 A8 1M AReIq 1 Ul |UO//SdL) SUORIPUOD Pue SWLB | 8U3 88S *[5202/60/9T ] U0 AiqiT8ulUO A8|IM ‘IRl RURIL0D A] #OVET  OTTTT OT/I0p/L00 A3 1M ARIq1feUI|UO//SANY WO. papeo|umod ‘Y ‘G202 ‘T9Z90VST



Interlocking Directorates and Competition in Banking 1969

headquarters can set market-specific rules for price setting. For example, the
price might be a combination of soft information collected by the officer and
hard information evaluated centrally, using market-specific scoring models.
The headquarters can also affect loan officers’ pricing decisions by differen-
tiating across local markets the cost or quantity of funds provided through the
internal capital market,® and they can set different incentive schemes in terms
of targets for corporate lending, setting less aggressive targets for officers op-
erating in markets in which interlocked banks jointly operate.

B. The Monti Decree

Our analysis exploits the so-called “Save Italy” decree (Law Decree 201/2011
of December 6, 2011). This decree was passed as part of the newly appointed
Monti government’s effort to avert the risk of government default and “Italexit”
from the Euro Area. It aimed to improve the government’s long-run financial
sustainability to restore financial markets’ confidence in Italian government
debt. The decree entailed three broad lines of intervention: (i) cuts to public ex-
penditures, most notably through reform of the pension system; (ii) increases
in taxes, particularly the value-added tax and the real estate tax; and (iii) mea-
sures to foster the country’s long-run growth. Among these measures—which
include removing barriers to competition, such as restrictions on retail trade
operating hours—are those outlined in Article 36, which prohibits individuals
from holding concurrent positions in the governing bodies (such as boards or
other top management roles) of two competing banking groups.? In what fol-
lows, for the sake of brevity we refer to groups as “banks” given that our analy-
sis is at the group level, and we use “individual banks” to refer to single banks
within groups (for stand-alone banks, the two terms coincide).!® Two banks
are defined as competitors if they operate in the same local market. After the
reform, individuals holding more than one appointment in competing banks
had to choose only one office, resigning from the other(s) within 90 days. In
the transition period, the choice had to be made within 120 days (by the end of
April 2012). Throughout the paper, we assume that 2011Q4 is the last quarter
before the policy (which was passed in December 2011), rather than 2012Q2
(the deadline within which banks had to comply with the new regulation) to
avoid anticipation effects.

8 The idea that the headquarters can indirectly affect the pricing decisions of middle managers
by affecting the marginal costs of production was introduced in the context of common ownership
literature by Anton et al. (2023), who also provide empirical evidence in support of this mechanism.

91n principle, the norm also applies to top managers who are not on the board of directors.
However, in our data all individuals with two or more appointments are members of at least
one board. The typical case is an individual with a top managerial position in bank j, without
belonging to bank j’s board, who also sits on the board of bank k. Given that these individuals
hold an executive position in bank j, despite not being directly part of the board, they can clearly
affect the strategic choices of both banks and hence we refer to them simply as SBMs.

10 A banking group includes at least two individual banks. A group is headed by a bank holding
company, which in our sample are also banks. The bank holding company holds controlling stakes
in the individual banks that comprise the group.
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The chain of events that led to the approval of the decree makes it an ideal
quasi-natural experiment, as the policy was completely unexpected and led
to the exogenous breakup of bank connections. During the summer of 2011,
the sovereign debt crisis erupted throughout Europe. Italy was badly affected,
with the spread between the Italian and the German 10-year government bond
yield increasing from 150 bps before the summer to above 500 bps by year-end.
Both financial markets and European institutions exerted strong pressure on
the Italian government to undertake reforms to increase the country’s growth
potential. Against this background, the Berlusconi government resigned on
November 12, 2011, and four days later the Monti government took office. The
government was formed mostly by nonpoliticians and had the explicit mandate
to undertake structural reforms and bring the budget under control to ease the
tension on sovereign debt. The “Save Italy” decree, as the name itself suggests,
was the first strong signal of Italy’s commitment to remain in the euro. It was
drafted under very strong time pressure and approved less than a month after
the government took office. The content of the decree, in particular the aspects
that we exploit, was totally unanticipated from the perspective of both banks
and firms. Arguably, only the dramatic situation that the country faced allowed
the government to approve measures such as the ban of IDs that would have
been very hard, if not impossible, to approve in normal times due to banks’
lobbying activity.

Despite the fact that Article 36 was not the only measure contained in the
law to improve growth, our identification strategy isolates the effect of this
specific channel. First, Article 36 is the only one that affects banks directly.
Second, and more importantly, our empirical framework, discussed in the next
section, allows us to control for any observable and unobservable determinants
of credit conditions that could be correlated with other measures contained
in the decree, as well as with other concurrent shocks that materialized over
the period.

II. Empirical Design and Identification

In this section, we first describe our definition of treated loans. We then
discuss our identification strategy.

A. Defining Treated Loans

Our definition of treatment is at the bank-market level. As is typical in the
banking literature, we define markets in terms of geographical units.!!' This
choice is based on a large body of empirical evidence that underlines the local
nature of the corporate lending market, especially for small firms like most of
those in our sample. For example, Petersen and Rajan (2002) and Degryse and
Ongena (2005) point to the existence of a banker’s rule of thumb according to

11 As stated above, Article 36 of the Monti Decree explicitly defines competing banks as those
operating in the same geographical market.
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which banks prefer to lend to customers located within 4 and 1.4 miles of a
branch, respectively. Using a sample comparable to ours, Crawford, Pavanini,
and Schivardi (2018) show that firms are on average 2.9 km (1.8 miles) away
from the nearest branch of their main bank. Researchers rationalize proximity
between borrowers and lenders as a tool to facilitate information acquisition
and reduce travel costs for borrowers. In Appendix B, we provide direct evi-
dence of the local component of lending markets. In particular, we show that
banks tend to specialize geographically, that there is an important bank-local
market component in interest rates, and that the degree of geographical
specialization is much stronger than that of sectoral specialization.

The geographical component of banking markets is embraced by the regu-
latory bodies, which typically use provinces as relevant markets. For example,
when entry was regulated, the Bank of Italy relied on provinces to decide
whether to authorize the opening of new branches. The Italian Antitrust
authority typically considers the province as the relevant geographical market
in banking, in particular when assessing M&A.'? Based on this evidence
and practice, we also use the Italian provinces, administrative units roughly
comparable to U.S. counties, as our definition of geographical market. In
Italy, there are 110 provinces, and the average radius, after approximating its
surface with a circle, is 30 km.1?

We next discuss the definition of networks of interconnected banks. Connec-
tions are between boards of individual banks. Around one-third of individual
banks have at least one SBM (1.4 on average). Moreover, each connected indi-
vidual bank is connected, on average, with three other individual banks (two
if we only consider individual banks belonging to different banking groups).
However, as we stated in Section I, the law bans board connections at the
group level, so we define connections at the group rather than the individual
bank level. Specifically, we say that the link between groups j and % exists
when there is a common board member between at least one individual bank
belonging to group j and one individual bank belonging to group %.'* When two
groups (“banks” in the terminology defined above) are connected, all individual
banks belonging to the groups are connected. In the last quarter of 2011, 125
banks were connected, out of a total of 604 banks.

12 See https://www.agem.it/competenze/tutela-della-concorrenza/operazioni-di-concentrazione/
lista-concentrazioni/.

13 Provinces are typically used as the relevant markets in the empirical banking literature using
Italian data (Sapienza (2002), Guiso, Pistaferri, and Schivardi (2012)).

14 Consider, for example, group j, in which bank holding company j; controls bank j,, and group
k, in which bank holding company %7 controls bank k5. The two groups are interlocked if a director
sits on the board of at least one of j; and j; and at least one of 21 and k5. It might be the case that
two large banking groups are linked only because two small individual banks, each belonging to
a group, share a board member. In such a case, coordination at the group level is not obvious and
we might be misclassifying some loans as treated. We note that this would work against finding
an effect of IDs. Reassuringly, in our data board connections involve the bank holding company of
the group in 79% of cases. Below we show that our results continue to hold when we assume that
two banking groups are connected if and only if the ID involves the bank holding companies of
the groups.
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In sum, our definition of treatment is based on three conditions: (i) two
or more banks are connected via IDs, (ii) they operate in the same province
with nonnegligible individual market shares, and (iii) they account for a “suf-
ficiently large” provincial market share. We now describe in detail how we
implement these conditions.

(i) Board connection: We start by requiring that banks be connected

through IDs. Consider the case in which bank j is connected to one
or more banks (say £ and /). We say that banks j, k£, and [ are jointly
connected and we call bank j “pivotal,” as it is directly connected to
the other banks. Note that banks £ and / are not necessarily directly
connected, it is sufficient that both are directly connected to bank j.

(i) Lending in the same province with nonnegligible individual market

(iii)

shares: Bank j and at least one of its connected counterparts must
serve the same province p, each with a nonnegligible market share. This
condition is imposed to avoid assigning treatment status to connected
banks in p in which some bank has a large market share and all other
banks have very small market shares. For example, suppose that the
market share of bank j in province p is 20%, and that of banks % and /
is 0.1%. In such a case, breaking the connection is unlikely to affect pric-
ing behavior because even before the policy, banks £ and ! were adding
very little market share to that of the dominant bank. In our data, the
supply side of the market is rather fragmented as the distribution of
market shares at the province-bank level, computed in the year before
the Monti Decree (from 2011Q1 to 2011Q4), has a large mass of density
in the left part of the distribution. We require a minimum market share
of 1% (approximately the 87" percentile of the market share distribu-
tion at the province-bank level). As we show below, our core results hold
both if we do not impose any minimum threshold and if we raise it to
2% (91" percentile).

“Sufficiently large” aggregate provincial market share: The aggregate
market share of banks satisfying conditions (i) and (ii) must be “suffi-
ciently large” to give these banks the capacity to affect market prices.
Choosing this threshold is tricky, as there is no obvious way to deter-
mine the market share above which the network is able to exert market
power. Some guidance can be gained from the Antitrust Authority. The
general rule of the Authority is that, in case of an M&A, participating
banks may be required to dismiss branches in local markets in which
the market share of the merging banks exceeds 15% (Lotti and Man-
aresi (2015)). In practice, in the three years before the reform, the deci-
sions of the Antitrust Authority suggest that the actual threshold above
which the provision is enforced is around 35%.1° Note, however, that in

15 The lowest new entity’s market share relative to cases in which the authority had concerns
about competition is in the [35% to 40%] interval (“Intesa San Paolo/Banca Monte Parma” case,
2011), while the highest new entity’s market share relative to cases in which the Authority had
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an M&A, the Authority trades off increases in market power with effi-
ciency gains, so that it should be willing to accept an increase in market
power if mitigated by the cost savings induced by the M&A. This sug-
gests that 35% might be too conservative to detect situations in which
banks exert market power. We address this problem using a robust ap-
proach. We set the cutoff at 20% in our baseline specification. Under
this cutoff, 29% of the lending relationships are classified as treated.
We show that our results hold, and change in the expected way, if we
modify this threshold to either 10% (41% of relationships classified as
treated) or 30% (10% of relationships classified as treated).

We define a set of banks satisfying conditions (i) to (iii) in province p as a
network in p. Note that in each province, a bank can belong to more than one
network, as illustrated in Figure A.1. If bank j belongs to at least one network
in p, we set the (time-varying) dummy D;,; = 1 for all loans this bank issues in
province p in £.16 Figure 1 shows that, after the reform, the relevance of IDs in
the local credit markets collapses. We show the time pattern of the provincial
market shares of banks for which D;,; = 1, normalized to one in 2011Q4. We
use the market share to take into account both the existence and the local
relevance of IDs. For comparison, we also report the total number of bank-
provinces. Against a rather stable path for both variables in the year before
the policy, the share of loans for which D;,; = 1 drops discontinuously when
the reform becomes effective and quickly converges to a reduction of around
95% in the postperiod, while the total number of bank-provinces declines only
marginally and smoothly.!”

Finally, we determine the quarters in which the conditions stated above
must hold to classify a relationship as treated. In practice, D;,; can vary
across quarters due to the formation or dissolution of links and because
market shares might cross the thresholds defined above, particularly for
banks/networks close to the respective thresholds. For our analysis, both situ-
ations are problematic. First, ID formation and breakup before the law may be
endogenous. Second, changes in Dj,; due to small changes in market shares
around the thresholds do not represent real changes in networks. To ac-
count for both issues, we set the time-invariant treatment status TR;, =1
if Djp2011Q4 = Djp2011Q3 = DijOllQZ = Djp2011Q1 = 1, that iS, a loan extended
by bank ; is treated if the conditions above hold in all four quarters be-
fore the Monti law. Analogously, we set TR, = 0 if D;p901194 = Djp201193 =

no concerns about competition is in the [30% to 35%] interval (“Banca Cassa di Risparmio di
Firenze/Banca Monte dei Paschi di Siena” case, 2010).

16 We compute the network characteristics for the single bank (total number of banks in the
network, cumulative market share, etc., see below) as the average across that bank’s networks.

17 Results are similar if instead of summing market shares corresponding to bank-provinces
with D;,; =1, we simply count them. Note that the indicator for bank-provinces with D, =1
does not go to zero because some connections between very small banks can be in place or be-
cause, irrespective of banks’ size, multiple appointments are possible as long as they last less than
90 days.
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Figure 1. Bank-provinces and bank-provinces with D;,, = 1 over time. The figure displays
the evolution of the number of bank-provinces (solid line) and the number of bank-provinces with
D;,; = 1 (where each bank-province is weighted by its market share; dashed line), both relative
to their respective 2011Q4 value. The vertical line indicates 2011Q4, the last period before the
policy. Data are at a quarterly frequency from the Register of bank board members (Or.So.) and
the consolidated balance sheets of the Supervisory Reports. (Color figure can be viewed at wiley-
onlinelibrary.com)

D ;901192 = D jp201191 = 0. Loans treated only in some of the four quarters end-
ing in 2011Q4 are dropped from the sample. We show that the results are
robust to instead defining TR, on the basis of three or five periods before the
reform, or if we use a time-varying treatment before the reform, fixing the
value for the postperiod to that of the last period before the reform, that is,
TR, = Djy in the preperiod and TR ,; = D ;20114 in the postperiod (in this
case, no loan is dropped from the sample).

B. Identification

We analyze the effects of the reform using a DiD framework, which, by
exploiting the unique features of our setting, allows us to carefully address
several identification challenges that can affect our estimates. Our dependent
variable is the interest rate r;;,, that bank j charges firm i located in province
p in period ¢. Our preferred measure is the gross interest rate, which includes
fixed costs such as fees and commissions, as market power can be exploited
by increasing such components (Sufi (2009)). Below we show that results are
similar using the net interest rate. The basic regression equation is
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Tijpt = 00 + a1 POST; + aTR;;, + asTR;;, x POST, + oc;Xijpt +D;jpr + €ijpts (1)

where POST; is a dummy for the postperiod (from 2012Q1 onward), TR;;, is
a dummy for treated relationships as defined above, X;j; is a vector of firm,
bank, and firm-bank time-varying characteristics, and D;;,; denotes various
combinations of fixed effects used in different specifications. Interpreting o3 as
the causal effect of the breakup of IDs is challenging, as there may be many
potential sources of unobserved heterogeneity correlated with both the treat-
ment and the outcome. In what follows, we explain why we believe that our
empirical design can robustly account for any potential correlated effect.

The first fundamental identification challenge that plagues the empirical
literature on network effects is endogenous network formation and breakup.
In our context, banks might share a board member as a consequence of the fact
that they have similar customers or adopt similar pricing policies, which would
raise questions about the causal interpretation of the treatment. Similarly,
changes in market strategies and in pricing policies might lead to changes in
board composition and therefore in the endogenous breakup of networks. Due
to the unexpected policy change, in our framework the breakup of IDs was both
exogenous, that is, not chosen by the banks but rather mandated by law, and
unanticipated. This ensures that the treatment is not an endogenous bank
response to characteristics of their portfolio of customers or to a shock that
directly affects the interest rates.

Exogenous network breakup is a necessary but not sufficient condition to
identify the causal effects of IDs on interest rates. First, one might be con-
cerned about correlated fixed bank and firm attributes or aggregate time ef-
fects. For example, firms with interlocked relationships might be different from
others, if anything because the probability of having interlocked relationships
increases with the number of relationships a firm has, which is correlated in
turn with size. Moreover, interest rates have an obvious time component. To
address these concerns, we exploit our DiD framework and in all regressions
include firm, bank, and quarter fixed effects.

The estimation of equation (1) with individual and quarter fixed effects is
the standard setting for DiD exercises. However, it leaves open the possibil-
ity that fixed firm and bank attributes have time-varying effects, which would
invalidate the causal interpretation of a3. This concern is particularly impor-
tant in our setting. Specifically, there is evidence that the Eurozone debt crisis,
which prompted the sudden adoption of the ban on IDs (and of other measures
as discussed in Section 1.B) had differential effects on firms and banks accord-
ing to their size or their financial strength: small firms usually suffered more
than large ones during the crisis, and banks’ lending policies were heavily in-
fluenced by their capital ratios (Chodorow-Reich (2014), Schivardi, Sette, and
Tabellini (2022)) and funding structure (Cingano, Manaresi, and Sette (2016)).
These characteristics might be correlated with the treatment and therefore
induce a spurious correlation between treatment and the interest rate. To con-
tinue the example above, suppose that, for some reason, small firms are less
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likely to have treated relationships.'® If the deterioration of their performance
leads to an increase in interest rate relative to large firms, we would observe
a negative value of a3: large firms, more likely to have treated relationships,
record a drop in interest rates relative to small firms, and hence we would er-
roneously interpret the decrease as an effect of the reform. The typical fix is to
interact firm characteristics with the Post dummy. However, there may always
exist unobserved characteristics that we do not control for and that bias our es-
timates. The special features of the business loans market and the richness of
our data allow us to fully tackle this important threat to identification. Indeed,
firms generally have multiple banking relationships (see data description be-
low). This implies that, following the seminal idea of Khwaja and Mian (2008),
we can include a full set of firm-quarter dummies, a standard identification
tool in the literature using credit registry data.'® Thus, in this specification,
we exploit only within firm-quarter variability in interest rates. In particular,
identification comes from the within-quarter comparison of rates on loans that
a firm obtains on treated and control relationships; put differently, the control
sample consists of the relationships that the same firm has with banks that
do not belong to any network in the local market (province). The same con-
cerns in terms of time-varying unobserved heterogeneity apply to banks. In
this case too, we can capture any time-varying effect on rates by using a full
set of bank-quarter dummies. Consider bank j, whose loans are classified as
treated in province p, where the bank belongs to a network, but not in province
g, where it does not. The treatment dummy turns on only for loans that bank
J extends in province p, while those in province g end up in the control group.
Conditional on the bank-quarter effects, a3 is estimated as the difference in
the change in interest rates on treated with respect to control relationships of
the same bank. Note that this framework also fully controls for other potential
confounding factors, such as other measures included in the “Salva Italia” or
other concurrent policy interventions that might have differentially affected
firms or banks. To pose a threat to identification, such confounding factors
should apply differentially to treated and control relationships, within bank-
quarter and within firm-quarter. In particular, the confounding factor should
affect only the loans a firm obtained by banks that we classify as treated at the
provincial level.

One may also be concerned that province-quarter effects that are corre-
lated with the intensity of treatment at the province level. For example, a

18 For example, this may happen because small firms are more likely to borrow from small, local
banks, which might be less likely to have IDs.

19 Paravisini, Rappoport, and Schnabl (2020) question the validity of this identification strat-
egy to account for credit demand shocks, as firms might differentially direct their credit demand
to banks with different characteristics, possibly correlated with the demand shock. This is not a
problem in our setting, as the severance of connections induced by the law is an exogenous shock
defined at the bank-province level, and therefore uncorrelated to shifts in a firm’s credit demand.
In fact, we see no reason why the exogenous breakup of the connection between two banks should
be correlated with any shock specific to customers of each bank in the provinces in which they
jointly operate. As argued by Paravisini, Rappoport, and Schnabl (2020), this is a sufficient condi-
tion for the identification strategy to be valid.
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province might be particularly affected by the downturn generated by the
sovereign debt crisis and also have a particularly high presence of treated
relationships. Again, given that in the same province we have both treated
and control relationships, we can fully account for this possibility using a
set of province-quarter dummies. Note that our preferred specification with
firm-quarter dummies controls directly for province-quarter shocks, as firms
are only located in one province.?°

A final concern is that there may exist features specific to the firm-bank
match, above and beyond separate firm and bank (also interacted with time)
effects. For example, treated relationships might entail a higher degree of
information on the bank’s side precisely because they are treated, which
may in turn affect the bank’s lending policy to the treated firms compared to
other firms. These differences are addressed of by our DiD design. However,
the same unobserved heterogeneity at the match level could imply different
attrition rates in the postperiod, implying that the estimating sample changes
over time in nonrandom fashion, possibly biasing the coefficients. To account
for this possibility, in our most saturated specification we also add firm-bank
fixed effects. In a series of robustness exercises, we also check if the estimates
change when focusing on alternative samples, such as a closed sample of
relationships that exist throughout the estimation period.

To summarize, our identification is based on the exogenous breakup of
interconnections and on the possibility of fully accounting for fixed and time-
varying confounding factors at both the firm and the bank level. To the best of
our knowledge, no prior paper in the literature on the anticompetitive effects
of firm interconnections implements such a robust empirical strategy.

II1. Data Description

Before detailing the data used in the estimation, we show that the Italian
credit market is similar to those of other developed economies. Table I reports
comparative statistics for some key banking indicators for France, Germany,
Italy, Spain, the United Kingdom, and the United States. In terms of the num-
ber of banks, Italy falls in the middle of the distribution. Regarding financial
development, the private credit-to-GDP ratio is similar in Italy, France, and
Germany, substantially higher in Spain and the United Kingdom, and lower
in the United States. Italy is also in the middle of the distribution in terms
of banks’ concentration, efficiency, and profitability indicators. The average
number of firm-bank relationships is only slightly higher in Italy, and the
average share of credit from the main bank is slightly lower than the average.
Finally, some key board characteristics of Italian banks, such as size, the share

20 One degree of heterogeneity that we cannot control for is at the bank-province-quarter level,
as bank-province-quarter dummies would absorb the Treated and Treated * Post dummies. To
threaten our identification, there would need to be shocks that hit banks’ lending policies dif-
ferentially across provinces, and such shocks would need to be correlated with the treatment. We
could not think of any plausible story supporting such a scenario.
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Table I
Structure of Banking Systems: International Comparison

The table reports the structural characteristics of the banking systems in Italy, France, Germany,
Spain, the United Kingdom (UK), and the United States (US). Total number of credit institutions
(individual banks) comes from the European Central Bank for Italy, France, Germany and Spain,
from www.statista.com for the UK, and from the Federal Deposit Insurance Corporation for the US
(it includes savings institutions); data refer to end-2011. Private credit by deposit money bank, Top
3 bank asset concentration, Bank cost to income ratio, Bank credit to bank deposits, Bank cost to
income ratio, Bank credit to bank deposits, Bank net interest margin, and Bank regulatory capital
to risk-weighted assets come from the Global Financial Development database managed by the
World Bank; data refer to the 2007 to 2011 average. Average number of bank relationships and
Share from the main bank are based on the Eurosystem credit registry (AnaCredit) and are taken
from Kosekova et al. (2025); data refer to 2019. Board size, Share of independent directors, and
Share of nonexecutive or outside directors are taken from Adams (2017); data refer to the 2001 to
2010 period.

Italy France Germany Spain UK US

Total number of credit institutions 754 660 1,898 335 373 17,357
Private credit by deposit money banks to GDP (%) 87.8 93.8 93.3 170.6 180.6 55.2
Top 3 bank asset concentration (%) 55.4 63.7 76.7 67.1 587 35.0
Bank cost to income ratio (%) 66.1 68.9 82.6 457 57.7 60.5
Bank credit to bank deposits (%) 123.7 124.0 127.5 179.6 . 69.9
Bank net interest margin (%) 1.7 0.9 1.0 1.6 1.8 34
Bank regulatory capital to risk-weighted assets (%) 11.4 12.0 14.8 11.8 14.4 13.8
Average number of bank relationships 1.95 1.39 1.59 1.83 . .
Share from the main bank (%) 85.9 926 91.6 85.7 . .
Board size 16.7 18.8 20.9 14.7 156 104
Share of independent directors (%) 44.8 343 1.9 46.6 544 772
Share of nonexecutive or outside directors (%) 785 87.3 76.3 775 69.7 83.8

of independent directors, and the share of nonexecutive or outside directors,
align with those of the other countries.

We draw on four distinct data sources for our investigation. The first is
the register of bank board members, managed by the Bank of Italy (the
Or.So. Database), which allows us to identify individuals serving on boards
of directors of different individual banks at a given time. Next, data on indi-
vidual banks and on banks at the group level, including market shares at the
provincial-quarter level used to compute whether a bank/network is above the
thresholds to define treatment, come, respectively, from the unconsolidated
and consolidated balance sheets of the Supervisory Reports that banks submit
to the Bank of Italy. Information on the group structure also comes from
the Bank of Italy. The third data source is the Italian Credit Register, which
provides quarterly information on loans granted and drawn, as well as the
interest rates charged by banks operating in Italy. Interest rate information is
available for a subsample of banks for relationships in which total lending to
the firm is above 75,000 euros. Banks exempt from the requirement to submit
interest rate information to the central bank are mainly small and operating
in narrow local markets. As of December 2011, information on interest rates
is available for 81% of the total volume of credit in the credit register. Banking
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Table II
Board Members’ Characteristics

The table reports descriptive statistics for board member characteristics for board members
with one appointment (Nonshared directors) or more than one appointment (Shared directors)
in 2011Q4. The dummy for executive role is equal to one for CEO, director, vice director, and other
top management positions. Duration is computed as the difference between December 31, 2011
and the appointment date; for those with multiple appointments, the appointment date is the first
of the two appointments.

Shared Directors Nonshared Directors Diff.

(N = 138) (N =6,928) in Mean

Mean SD Mean SD (p-Value)
Female (dummy) 0.000 0.000 0.064 0.244 0.001
Graduate (dummy) 0.543 0.500 0.384 0.486 0.000
Age (years) 64.261 9.652 60.105 10.656 0.000
N. appointments 2.072 0.287 1.000 0.000 0.000
Executive role (dummy) 0.609 0.490 0.382 0.486 0.000
Duration (days) 1,096.123 1,264.113 794.038 1,107.159 0.002

groups for which at least one bank provides information on interest rates ac-
count for 91.1% of total assets held by Italian banks. We select revolving credit
lines (“credit lines” in what follows) because they have desirable features for
our analysis. First, the bank can change the interest rate at any time. This
allows the shock to market structure to show up in prices quickly. Second,
credit lines are standardized—unsecured with no fixed maturity—which
enables meaningful price comparisons. Third, many firms hold multiple credit
lines, which permits the inclusion of firm-time effects.?! Finally, information
about firms comes from Cerved, a data provider that supplies balance sheets
and income statements for all incorporated companies. We match the Credit
Register with firms in the Cerved database and keep observations for which
we observe balance sheet data for the borrower.

Descriptive statistics on directors’ characteristics are reported in Table II. At
the end of 2011, when the decree was passed, 1.95% of directors had more than
one appointment (138 out of 7,066). On average, SBMs were more likely to be
male (indeed, all SBMs were male), college graduates, older (64 vs. 60 years),
hold an executive role, and have a longer tenure (1,096 vs. 794 days). In terms
of job title, multiple-appointment directors were disproportionately President,
Vice President, or CEO/General Director (see Figure 2), suggesting that SBMs
held significant influence in shaping critical firm decisions, such as pricing

21 Multiple credit relationships, even in the presence of heterogeneous prices, have been shown
by the literature to be a mechanism to ensure the firm’s credit supply against bank-specific liquid-
ity shocks (Detragiache, Garella, and Guiso (2000)). Moreover, despite being standardized, there
can still be some differentiation among credit lines, such as through complementary products of-
fered by the bank or proximity to bank branches. Note that our empirical framework fully accounts
for these potential differences, as we control for firm-bank fixed effects.
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Figure 2. Distribution of roles. The figure displays the distribution of roles for noninter-
locked and interlocked board members as of 2011Q4. (Color figure can be viewed at wileyonlineli-
brary.com)

strategies.?? Figure A.2 shows the distribution of the number of SBMs across
pairs of connected individual banks.?® In most cases, only one SBM connects
two banks, but in some cases the connection is based on two or more SBMs.

As explained above, a connection between individual banks triggers a con-
nection between banks (i.e., banking groups). Table A.I reports descriptive
statistics for bank characteristics separately for connected and nonconnected
banks. Connected banks are on average larger in terms of assets, hold more
liquid assets, and use interbank funding more extensively. The differences in
terms of ROA and equity to assets are small.

We next turn to the characteristics of networks, specifically, groups of banks
within a province that meet the conditions for their loans to be classified as
treated. Panel A of Figure 3 shows the distribution of the number of net-
works at the province level. Approximately, one-quarter of provinces have no
networks, over 40% have only one network, and less than 5% have four or
more networks. Panel B shows that nearly two-thirds of networks consist of
two banks, one-quarter consist of three banks, and the remainder consist of
four banks.

22 Multiple-appointment directors are classified according to the highest role they hold across
the different boards. For example, bank j’s CEO who also serves as director in bank £ is classified
as CEO.

23 This statistic is computed at the level of individual banks rather than groups because boards
pertain to individual banks and not to groups.
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Figure 3. Networks across provinces and their composition. Panel A shows the distribu-
tion of the number of networks across provinces. Panel B shows the distribution of the number
of banks across networks. Data are as of 2011Q4. (Color figure can be viewed at wileyonlineli-
brary.com)

Table IIT
Descriptive Statistics: Networks Characteristics

The table summarizes the network main characteristics. Market share is the market share of
the network; Number of banks is the number of banks belonging to the network; HHI is the
Herfindahl-Hirschman concentration index of the market shares of banks in the network; A4 _og
is the difference between the market share of the largest bank in the network and the market
share of the second-largest bank; and Multimarket contacts is the average number of provinces in
which each pair of banks in the network is active. Network characteristics refer to 2011Q4.

Mean Median SD N
Market share (%) 27.940 26.676 6.649 258
Number of banks 2.291 2.000 0.519 258
Herfindahl index of the shares within networks 6426 6213 1563 258
A1t o5t (%) 13.696 13.532 7.284 258
Multimarket contacts 40.776 59.000 25.381 410

Table III reports descriptive statistics for network characteristics, focusing
on those that we use to perform comparative statics analyses. The average net-
work market share is approximately 28%. The average number of individual
interlocked banks in each banking group that are part of a network is 1.3.24
Within networks, banks’ market shares are fairly concentrated (the Herfindahl
index is on average 6,400), and the difference in the market share of the largest
and second-largest banks in the network is about 14%. This figure is relevant
to gauge the ability of banks in the same network to collude. Banks in the
same network jointly operate on average in about 40 provinces. This is also
important because the greater the number of shared markets (multimarket

24 As explained above, our unit of analysis is a banking group. Within a group, there can be
more than one individual bank that shares board members with other individual banks of other
network members.
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Table IV
Descriptive Statistics: Local Credit Market Characteristics

The table reports main characteristics of local credit markets. Data refer to 2011Q4.

Mean Median SD N
N. banks 110.227 97.000 63.552 110
N. banks with market share >1 14.336 14.000 3.556 110
Top 3 bank market share (%) 52.133 50.708 10.790 110
Ln(total loans) 22.265 22.119 1.229 110
HHI 1270 1139 522 110
N. firms 1425.5 963.0 1655.6 110
N. banks with D, = 1 2.939 3.000 1.081 82
Market share banks with D;,, = 1 (%) 32.811 30.334 10.278 82
N. networks 1.756 1.000 1.106 82

contacts), the more severely a bank that deviates from collusive behavior can
be punished, as more markets are impacted (Bernheim and Whinston (1990)).

Table IV describes local credit markets. The average number of banks in
each province is 110. The large number of active banks derives from the fact
that we define a bank as active in a province if at least one firm borrows from
it, without imposing that a branch exist or a minimum market share. Only 14
banks have a market share of at least 1%, while the top three banks account
for more than half of the local market. On average, there are 1,425 borrowers
in each province. In 82 provinces, there is at least one network. Conditional on
having at least one network, the average number of networks is 1.8, and the
average market share of networks is almost 33%.

Finally, we describe the data used in the regressions. The sample period
spans 2011Q1 until 2014Q4 (16 quarters). The preperiod comprises four quar-
ters from the beginning of the sample to 2011Q4, the last quarter before the
policy.2% The postperiod covers 12 quarters from 2012Q1 to the end of the sam-
ple. We let the sample run until 2014Q4 to better detect longer-term effects
of the reform, but in robustness checks we employ a shorter window. Given
that we are interested in the DiD estimate of «3, in our basic specification we
focus on the sample of relationships that existed in the last quarter of 2011.
The sample includes 192,732 unique firms and 3,561,068 firm-bank-quarter
relationships, of which 85,898 firms have at least one treated relationship,
accounting for 1,046,785 bank-firm-quarter relationships, which means that
29% of the observations are treated. Figure A.3 shows the share of treated
relationships by province. While there are clusters in certain areas, they are
spread across the whole country. Treated relationships are frequent both in
the North and in the South, and in provinces with very different economic and
demographic structure.?8

25 We select a relatively short time span because, before the reform, the treatment changes with
the (endogenous) changes in IDs. For example, a loan that is treated in 2011 may have not been so
in 2010 if the ID that generates the treatment started in 2011.

26 The Italian economy is marked by a significant regional divide, with Southern regions histor-
ically experiencing lower levels of economic development, institutional quality, and social capital.

85UB017 SUOWWOD SAIIERID 3|gedlidde ayp Aq pausenob are saoie YO ‘8sn JO S3|nJ 10y Arelq1 3UIUO /8|1 UO (SUO N IPUD-PUe-SWLISI W00 A8 1M AReIq 1 Ul |UO//SdL) SUORIPUOD Pue SWLB | 8U3 88S *[5202/60/9T ] U0 AiqiT8ulUO A8|IM ‘IRl RURIL0D A] #OVET  OTTTT OT/I0p/L00 A3 1M ARIq1feUI|UO//SANY WO. papeo|umod ‘Y ‘G202 ‘T9Z90VST



Interlocking Directorates and Competition in Banking 1983

Table A.II reports descriptive statistics for interest rates for treated and con-
trol relationships in the pre- and postperiods.?” Control relationships display
a lower interest rate on average in the preperiod (9.14% versus 9.31%). Rates
on both treated and control relationships increase in the postperiod, but by a
lower extent for treated ones (1.12% versus 1.35%). As a consequence, rates of
treated and control relationships converge in the postperiod.

Table A.IIT reports descriptive statistics for lending relationships, firms, and
banks in 2011 (i.e., before the reform), separately for treated and controls. The
unit of observation is a lending relationship. This implies that the same firm
(bank) can be in both the treatment group and the control group, as long as it
has both treated and control relationships. The size of the loan is somewhat
higher in treated than in control relationships. In terms of relevance for the
firm, treated relationships represent on average half of the total credit ob-
tained by the firm, conditional on having at least one treated relationship.

Firm characteristics indicate that our sample is very comprehensive as it
includes a large fraction of small firms, in line with the structure of the Italian
economy. Firm characteristics are rather similar across treated and control
relationships. This is not surprising, as many firms have both treated and
control relationships. To delve deeper into the potential selection of firms into
treated and control relationships, we split firms into three mutually exclusive
groups: those with only treated relationships, those with only control rela-
tionships, and those with both treated and control relationships. Table A.IV,
columns (1) to (3), shows that firm characteristics are balanced across the
three groups. The only exception is size, which is larger for firms with mixed
relationships. This is expected, as the probability of having both treated and
control relationships increases with the number of relationships, which is pos-
itively correlated with size.?® We repeat the analysis conditioning on having
two or three relationships, respectively, in columns (4) to (9), in which case
size is also balanced across the three groups (with a marginal exception for
three relationships, all treated). This result indicates an absence of selection
into treatment. However, it is important to stress that, as explained above, our
most saturated specification fully accounts for time-varying observed and un-
observed heterogeneity at the firm level, fully addressing this potential issue.

Bank characteristics are very similar across treated and control relation-
ships: banks have a similar leverage ratio, reliance on wholesale funding,
liquidity ratio, and profitability, with a difference emerging for size. This is in
line with the descriptive statistics in Table A.I on connected and unconnected
banks, despite the fact that there are two important differences in the way the

27 We trim the observations when the interest rate is below 1% and above 30%, as such obser-
vations typically represent reporting mistakes. However, we check the robustness of the results to
several alternative ways to winsorize or trim the data.

28 To assess differences in means across groups, we use the normalized difference, proposed by
Imbens and Wooldridge (2009) and Imbens and Rubin (2015), which has the desirable property
of being scale- and sample-size free. The difference between groups is assessed according to a
conventional rule of thumb: two groups should be considered different if the normalized difference
exceeds 0.25 to 0.30 in absolute value (Imbens and Wooldridge (2009), Imbens and Rubin (2015)).
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statistics are computed. First, Table A.III is computed at the relationship level,
so that each bank is weighted by its number of relationships, while Table A.I
is at the bank level. Second, in Table A.III a given bank can be treated in some
provinces and a control in others, while in Table A.I a bank is either connected
or not. Again, our most saturated specification fully accounts for time-varying
observed and unobserved heterogeneity at the bank level, fully addressing any
potential issue arising from differences in bank characteristics.

IV. Results

In this section, we present the main results as well as a series of robust-
ness checks.

A. Main Results

We estimate equation (1) to determine the effect of the exogenous breakup
of IDs on interest rates. We cluster standard errors at the bank-province
level, which is the dimension at which the treatment varies.?’ Table V reports
the results. Column (1) runs a parsimonious specification in which we only
include sector-quarter, province-quarter, firm, and bank fixed effects. The
interest rate on treated relationships in the preperiod is 29 bps higher than on
controls and highly significant. It drops by 20 bps after the law becomes effec-
tive, with the decrease statistically significant at the 5% level. Moreover, we
fail to reject the hypothesis that, in the postperiod, the sum of the two coeffi-
cients is equal to zero (p-value 0.213), that is, that after the reform, the interest
rate on treated relationships fully converges to that on control relationships.

These patterns are confirmed in the other columns, where we increase the
granularity of the controls. In column (2), we add a standard set of firm
controls—size (log assets), leverage (debt to equity), ROA (EBIT to assets),
liquidity (liquid assets to assets), and, as a summary measure of creditwor-
thiness, a dummy equal to one for firms with an Altman Z-score in the three
higher risk categories, out of a total of nine;>**—and bank controls—size (log
assets), equity to assets ratio, ROA, interbank deposits (including repos) to as-
sets, liquidity to assets. Firm and bank controls are lagged one period. The
estimates of the treatment in the pre- and postperiods increase in absolute
value, to 0.37 and —0.32, respectively, and are significant at the 1% level. We
again fail to reject the hypothesis of full rate convergence after the reform. The
coefficients on firm characteristics are all significant and with the expected
sign. The same holds for banks characteristics, with only the liquidity ratio
and interbank funding not statistically significant.

We next fully exploit the granularity of our data to account for both observed
and unobserved heterogeneity. In column (3), we add firm-quarter fixed effects,

29 Alternative clusters, such as at bank-province-quarter level, deliver smaller standard errors.
30 The Altman Z-score is computed by the data provider Cerved and is commonly used by banks
to price loans (Rodano, Serrano-Velarde, and Tarantino (2018)).
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Table V
Baseline Regressions

The dependent variable is the gross interest rate on overdraft loans (revolving credit lines). The
estimation period is from 2011Q1 to 2014Q4. Treated is a dummy (TR;j,) equal to one to identify
treated credit relationships. Post is a dummy equal to one to identify quarters from 2012Q1 to
2014Q4. Firm-level control variables: ROA (EBITDA over assets), liquidity ratio (liquidity over
assets), leverage (long-term debt over long-term debt plus equity), and low rating (a dummy equal
to one for firms with a score in the three higher risk categories, out of a total of nine). Bank-level
control variables: capital ratio (Tier 1 + Tier 2 capital over assets), interbank funding (interbank
deposits (including repos) over assets), liquidity ratio (liquid assets (cash and government bonds)
over assets), and ROA (profits over assets). Standard errors are clustered at the bank-province
level. *p < 0.10, **p < 0.05, ***p < 0.01.

(1) () 3) 4) (5)

Treated*Post —0.199%%  —0.317#% 0,287  _(.137**  —(0,139%**

(0.083) (0.079) (0.086) (0.043) (0.041)
Treated 0.286%%* 0.371%%% 0.3571 %% 0.218##*

(0.084) (0.082) (0.096) (0.069)
Yearly control variables:
Firm N Y N N N
Bank N Y Y N N
Fixed effects:
Sector-quarter Y Y N N N
Province-quarter Y Y N N N
Firm Y Y N N N
Bank Y Y Y N N
Firm-quarter N N Y Y Y
Bank-quarter N N N Y Y
Firm-bank N N N N Y
HO: Treated+Treated*Post=0:
F-stat 1.549 0.591 0.591 1.093
p-Value 0.213 0.442 0.442 0.296
Observations 3,561,068 3,561,068 2,383,776 2,383,748 2,368,426
R? 0.602 0.603 0.646 0.657 0.862

which fully absorb both firm controls and firm, sector-quarter, and province-
quarter fixed effects. In this specification, the coefficient is estimated only by
comparing the pre-post difference in the rate that a firm pays on treated re-
lationships with the rate the same firm pays on control relationships within a
given period. The coefficients are similar to those in column (2), suggesting that
unobserved heterogeneity at the firm-quarter level does not bias the estimates.

In column (4), we add bank-quarter fixed effects, which absorb all of the
observable bank characteristics and also control for unobserved, time-varying
bank heterogeneity. Again, this means that we only compare rates that a
given bank charges across different provinces in which its loans are classified
as treated or controls. This ensures that time-varying shocks at the bank
level are fully accounted for. With bank-quarter dummies, the effects decrease
somewhat: the average interest rate on treated relationships in the preperiod
is 22 bps higher, and it drops by 14 bps in the postperiod, both significant at
the 1% level. Again, we fail to reject full convergence. Finally, in column (5)
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we add firm-bank fixed effects to control for firm-bank idiosyncratic matching
factors, so that only the Treated * Post coefficient can be estimated. The coeffi-
cient remains very stable (—0.14) and statistically significant at the 1% level.
This regression is fully saturated: the estimate only exploits within firm-bank,
firm-quarter, and bank-quarter variability in interest rates, accounting for
all possible heterogeneity that could be correlated with the treatment and
singling out the effect of the reform.

The results of Table V are clear-cut and indicate that the prohibition of
IDs reduced the interest rates on treated relationships. The estimated effect
ranges from 32 bps (column (2)) to 14 bps (columns (4) and (5)). It decreases
slightly when introducing firm-period and especially bank-period fixed effects.
This drop might signal the importance of accounting for unobserved hetero-
geneity. However, it may also be due to spillover effects from treated to control
relationships that should be taken into account when evaluating the effects
of reform. For example, the drop in the coefficient when adding bank-period
effects indicates that banks with IDs charge higher rates in the prereform pe-
riod and reduce them in the postperiod, also in provinces in which they are not
classified as treated (below we provide suggestive evidence against this hy-
pothesis). This might be due to a bank-level shock that we want to control for,
but it may also signal a spillover effect from treated to control provinces. We
therefore interpret the estimates of column (5) as a lower bound on the effects
of the reform, and that in column (2) as the upper bound.

To analyze the time evolution of the effect, we estimate a version of equa-
tion (1) in which the treated dummy TR;;, is interacted with a separate
dummy for each quarter, using the most demanding specification of column
(5) in Table V, and plot them in Figure 4 together with the 5% confidence in-
tervals. The base quarter is the last quarter of 2011 and is identified by the
blue bar. We find no evidence of a pretrend in the interest rate on treated re-
lationships: all of the coefficients for the preperiod are small and statistically
insignificant.?! There is also no effect in the first quarter after the reform was
passed, when the law was effective but banks had four months to comply with
it. After that, the coefficients become negative and progressively larger in ab-
solute value. They become statistically significant in the fourth quarter after
the approval of the law, and continue to decrease thereafter.

The estimates reported in Table V and Figure 4 all indicate that the interest
rates on treated relationships dropped after the inception of the Monti Decree.
The size of the effect in the most saturated specification is around 14 bps at the
average (see Table V) and 29.2 at the peak (see Figure 4). Given that the av-
erage rate for treated relationships before the reform was 9.3%, this amounts
to a reduction in interest rate of between 1.5% and 3.1% (3.6% and 7.5% of
a standard deviation, respectively). In terms of comparison with the results
from the common ownership literature, this reduction is not far from Azar,

31 The absence of a pretrend is confirmed by a regression using the preperiod only, in which
the interaction between the treatment dummy and the time trend is not statistically different
from zero.
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Figure 4. Evolution of the treatment effect. The figure shows the estimated coefficients of a
specification of equation (1) in which the treatment dummy is interacted with period dummies.
The dependent variable is the net interest rates on overdraft loans (revolving credit lines). The
specification includes firm-quarter, bank-quarter, and firm-bank fixed effects, corresponding to
column (5) in Table V. Period zero is the baseline and corresponds to 2011Q4. Data are quarterly
and the sample period is from 2011Q1 to 2014Q4. Vertical dashed bars indicate 95% confidence
intervals. (Color figure can be viewed at wileyonlinelibrary.com)

Schmalz, and Tecu’s (2018) estimate of the impact of common ownership on
airline ticket prices in the United States (3% to 7%). In the banking industry,
Cai et al. (2018) study the role of the distance in specialization among lenders
in the U.S. syndicated loan market, hypothesizing that closer syndicates might
collude by exploiting the informational lock-in (Sharpe (1990), Rajan (1992)).
They find that a one-standard-deviation drop in distance (i.e., lenders have
similar specialization) reduces loan pricing by 5 bps (2% of the average). In
terms of size, our estimates are also in the ballpark of the estimated effects
of bold expansionary monetary policy measures undertaken by the European
Central Bank after the financial crisis.??

B. Robustness

We now perform a series of robustness checks, focusing on the most sat-
urated specification of Table V. We start by assessing the relevance of the
choices we make to define the treatment. We then perform a series of addi-
tional checks, in which we consider an alternative definition of the interest

32 Benetton and Fantino (2021) estimate that banks that participated in the Long-Term Refi-
nancing Operations reduced rates on loans by 20 bps more than other banks, while Bottero et al.
(2021) estimate that one-standard-deviation higher exposure of banks to negative policy rates
leads to 40 bps lower rates on overdraft loans.
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Table VI
Robustness to Definition of Treatment

The dependent variable is the gross interest rate on overdraft loans (revolving credit lines). The
estimation period is from 2011Q1 to 2014Q4 except for Panel B, column (4) (from 2010Q1). Treated
is a dummy (T'R;;,) equal to 1 to identify treated credit relationships. Post is a dummy equal to one
to identify quarters from 2012Q1 to 2014Q4. All regressions include firm-quarter, bank-quarter,
and firm-bank fixed effects. Panel A: in column (1)((2)), the threshold on the single bank market
share is moved to 0%(2%), respectively; in column (3)((4)), the threshold on the network market
share is moved to 10%(30%), respectively; in column (5), the threshold on both market shares are
moved to 0%. Panel B: in column (1)((2)), we define the treatment TR;;, on the basis of the last
3(5) quarters before the policy; in column (3), we use a time-varying treatment (thus all provinces
are included); in column (4), we use the time-varying treatment going back eight periods before
the enactment of the Monti Decree (thus starting in 2010Q1); in column (5), we use the baseline
treatment in 2011 (Q1 to Q4) and the time-varying treatment in 2010 (Q1 to Q4). Standard errors
are clustered at the bank-province level. *p < 0.10, **p < 0.05, **p < 0.01.

6)) (2) 3 4) (%)

Panel A: Market Shares Thresholds

Treated*Post —0.127%#F  _0.156%**  —(0.150%** (241 %¥* —0.130*
(0.037) (0.047) (0.039) (0.058) (0.071)

Thresholds:

Bank’s market share 0% 2% 1% 1% 0%

Network’s market share 20% 20% 10% 30% 0%

Observations 2,315,014 2,356,111 2,338,379 2,361,858 2,438,647

R2 0.862 0.863 0.863 0.862 0.862

Panel B: Number of Preperiods

Treated*Post —0.128%%F  —0.147*¥*  —0.133%¥*¥*  —(0.163***  —0.171%**
(0.039) (0.041) (0.038) (0.039) (0.042)
Quarters before the treatment: 3 5 4 8 8
Time-varying treatment: N N Y Y Y
Observations 2,440,232 2,327,139 2,832,938 3,496,156 2,936,260
R? 0.861 0.862 0.860 0.854 0.856

rate, an alternative postperiod length, the use of a closed sample, and an
alternative definition of an interconnected network.

Definition of the treatment. Our definition of treatment rests on the two
thresholds used to define networks at the provincial level: the 1% market share
of the individual bank and the 20% aggregate market share of the network. We
now check the sensitivity of our results to different thresholds. First, we mod-
ify the individual market share. Table VI, Panel A, column (1) reports results
when setting the individual market share to 0%, that is, not imposing any min-
imum share for network members. We find that the drop in the interest rate
for treated relationships is slightly smaller (—0.127 vs. —0.139 in column (5) of
Table V), which suggests that when the market share is very low, the effects
might be slightly reduced. In column (2), we increase the threshold to 2%, and
find a slightly larger drop in the interest rate than in the baseline specification
(—0.156).
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Next, we modify the network’s provincial market share threshold, set at 20%
in the baseline. Column (3) reports results when decreasing this threshold to
10%, and finds an effect that is very similar to the baseline (—0.150). In col-
umn (4), we increase the threshold to 30%, and find that the decline is larger
(—0.241). Finally, in column (5), we experiment with setting both thresholds
to zero, that is, for any positive value of the individual and aggregate mar-
ket shares. In this case, we still get a negative coefficient (—0.130) but we
marginally lose statistical significance. Overall, these results suggest that the
effect is already present even with no limit on market shares, and it increases
somewhat when imposing more stringent requirements for both the individual
and especially the aggregate network market share.?®

Number of preperiods. The second element in the definition of treatment
is the number of periods in which we require the indicator at the firm-bank-
province-quarter D;;, to be one for the relationship to be classified as treated
(TR;j, = 1). In the baseline, we require four quarters to ensure that the net-
work was in place for a sufficiently long time to display its effects on lending
relationships. In Panel B of Table VI, we modify the length of this period. In
particular, we always impose D;j,201194 = 1, that is, the conditions to be clas-
sified as treated must be satisfied in the last quarter before the reform, and
we modify the number of preceding periods required. In column (1), we require
that the network be active for the last three quarters before the reform, that is,
TRL'J'p =1 ifDijp2011Q4 = Dijp2011Q3 = Dijp2011Q2 = 1. In column (2), we increase
the requirement to the last five quarters (from 2010Q4 to 2011Q4). In both
cases, loans treated only in some of the quarters ending in2011Q4 are dropped
from the sample. The results show that perturbing the number of periods in
which we require the indicator D;;,; to be switched on does not alter our esti-
mate of the effect of the reform on rates.

We next experiment with conceptually different definitions of the treatment.
In column (3), we adopt a time-varying definition, letting the treatment
indicator switch on/off in the preperiod while freezing it at its 2011Q4 value
in the postperiod (i.e., TR;j,; = D;j,; up to 2011Q4 and TR;;,; = D;jp201194
in 2012Q1 and thereafter). Under this definition, we allow loans to change
treatment status in the preperiod, thereby avoiding the elimination of firm-
bank relationships that do change status. The disadvantage of this approach
is the risk of endogenous changes in treatment status before the reform.
These concerns do not seem to be very relevant in practice, as the decrease
is basically identical to that in the baseline specification (—0.133 vs. —0.139).
Column (4) uses the same time-varying definition and considers a longer time
span before the policy change (from four to eight quarters). In this case, the
drop increases in absolute value, to —0.163. Finally, column (5) combines an
eight-quarter preperiod with a treatment that is time-varying in the first four
quarters and is then set to the same baseline value in the last four periods.
The estimate (—0.171) is rather similar to that of column (4). Overall, the

33 As a sanity check, we also verify that the effect is insignificant when we focus on networks
with small market shares.
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Table VII
Other Robustness Checks

The dependent variable is the net interest rate on overdraft loans (revolving credit lines) in column
(1) and the gross interest rate in all the other columns. The estimation period is from 2011Q1
to 2014Q4 except for columns (3) to (4) (see below). Treated is a dummy (TR;j,) equal to one
to identify treated credit relationships. Post is a dummy equal to one to identify quarters from
2012Q1 to 2014Q4. All regressions include firm-quarter, bank-quarter, and firm-bank fixed effects.
Column (2) includes time-varying characteristics of the relationship as additional controls: Share
bank is the share of total credit granted to the firm by the bank and Share credit line is the share
of overdraft loans granted out of total loans granted within the firm-bank relationship. Column (3)
restricts the sample to four quarters after the reform (up to 2012Q4), so as to have a symmetric
pre- and postreform period. Column (4) uses the same period of estimation as column (3) but only
uses relationships that are present throughout the entire estimation period (the closed sample).
In column (5), we drop 2012Q1 and 2012Q2. In column (6), the regression is weighted by the
contemporaneous share of drawn credit. In column (7), two banking groups are connected if and
only if the ID involves the holding banks in the two groups. Standard errors are clustered at the
bank-province level. *p < 0.10, **p < 0.05, ***p < 0.01.

(1) (2) 3) (4) (5) (6) (7

Treated*Post —0.090*** —0.135%** —0.109%** —0.120%* —0.158%*%* —(0.113%** —(0.130%***
(0.035) (0.040) (0.041) (0.057) (0.049) (0.041) (0.044)

Observations 2,477,122 2,368,426 1,397,271 592,856 1,958,571 2,053,515 2,628,555
R? 0.881 0.864 0.889 0.901 0.866 0.914 0.861

estimates are highly robust to the number of periods required to define the
treatment. They tend to get slightly larger in absolute value when the number
of periods increases, possibly because networks that have been in place for a
longer period are able to sustain stronger coordination.

Other robustness checks. We now test the robustness of our results along
a series of additional dimensions. First, we experiment with the definition of
the interest rate. We use the gross rate as our preferred measure because fees
and commissions represent a relevant part of the total cost of loans and an
important source of banks’ income. Still, the net rate is also important, as it
captures the marginal cost of credit, which, once a relationship is established,
is the relevant cost measure for investment decisions. To check whether our
results are affected by this choice, we repeat the exercise using the net interest
rate, which excludes fees and commissions. Column (1) of Table VII shows that
the effect is slightly smaller (—0.090), in line with the view that market power
affects fees and commissions too, but significant at the 1% level, indicating
that the marginal cost of credit is also affected.

In our preferred specification, all firm and bank time-varying attributes are
absorbed by dummies. However, we can still include time-varying character-
istics of the relationship. In column (2), we include the share of total credit
to the firm by the bank and the share of overdraft loans out of total loans
supplied by the bank to the firm. While the two additional regressors are
highly significant and negative, the decrease in the average interest rate on
treated relationships is —0.135, very similar to the baseline specification.
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We also shorten the number of quarters in the postperiod to 4 from 12, as one
might argue that considering a longer period might confound effects not nec-
essarily due to the reform. Doing so also results in the same number of quar-
ters in the pre- as in the postreform period. The estimate decreases slightly to
—0.109 (column (3)), consistent with the evidence in Figure 4 on the evolution
of the treatment effect, but remains highly statistically significant.

Another issue relates to sample selection. Our baseline specification uses
the open sample, that is, with all relationships, independent of the fact that at
some point some dissolve. The number of treated relationships in the postpe-
riod, therefore, shrinks over time due to attrition. This might induce selection
bias in our estimates. As discussed above, this concern is greatly mitigated by
the fact that we use firm-bank effects, which account for unobserved hetero-
geneity that is time-invariant at the relationship level. Still, one might argue
that long-lasting relationships have specific features that might make them
respond differently to the treatment. To address this concern, we construct a
closed sample, that is, we drop all relationships that disappear from the sample
at some point over the sample period. To avoid losing too many observations,
we restrict the sample to the same four quarters in the postperiod as used in
column (3).3* This substantially reduces the number of observations, to around
half a million. Despite this, column (4) shows that the estimate remains sig-
nificant and similar to that in column (3), suggesting that, conditional on our
rich set of controls, selection is not an issue.

In column (5), we drop the first two quarters of 2012, during which the banks
had to transition toward complying with the regulation but could still have
IDs. Consistent with the evidence of Figure 4, which shows little effect in those
quarters, the estimate increases (in absolute value) to 15.8 bps.

Our regressions so far are unweighted, and as such inform us of the average
change in interest rate, independent of the size of the credit lines. While this is
the primary object of interest, the firm’s cost of credit does depend on the size
of credit line. To account for this, column (6) repeats the basic regression using
the contemporaneous share of used credit as a weight. The estimate is very
similar to the unweighted one (11.3 bps), indicating that composition effects
due to the size of the credit lines do not affect the results.

Our last robustness exercise considers the definition of the connection be-
tween banks. As explained in Section II.A, the ID ban applies to banking
groups, so we use groups as our unit of analysis. A possible drawback of this
choice is that two groups may be connected because two small banks belonging
to the groups are connected. This is more questionable than the case in which
the connection is between the two main banks in the groups. This concern is
mitigated by the fact that, in our data, most of the connections (79%) are driven
by IDs between the largest banks in the groups. In any case, to check for this
possibility, in column (7) we define two banking groups as connected if and only
if the ID involves only the bank holding companies of the groups. We find an
estimated coefficient that is basically the same as in the baseline.

34 Results also hold if we run this test on a closed sample for eight quarters after the reform.
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V. Extensions

We now corroborate our main results in a series of extensions that also help
nail down the mechanism through which the ID ban affects interest rates.

A. Price Dispersion

Different banks may have different information about a borrower or assess
the same information differently, in line with the heterogeneity in the rates
offered to the same firm that we observe in the data. An implication of collu-
sive behavior is that rates set by network members should be less dispersed
than those offered by other banks, and the dispersion should increase after
the reform if the ban on IDs reduces the scope for collusive behavior. To test
this hypothesis, we compute the standard deviation of the interest rates at the
province-quarter level separately for treated and control relationships,

1

n pct

Z(rijpt - rpct)zy

ijepe

Opct =

where p is the province in which the firm is located, ¢ is an index for treated
and control relationships, pc is the set of relationships of type ¢ in province p,
Npet is the number of relationships of type c in province p at time ¢, and 7, is
the average interest rate on such relationships. Note that for each period, o,
assumes two values in provinces in which there are both treated and control
relationships, and one in the others. We then run the regression

Opct = Y0 + VIPOST} + VZTRpc + V3TRpc x POST; +Dumpct + epet, (2)

where TR, is a dummy equal to one if ¢ = treated and Dum,. are different
sets of dummies.

The results are reported in Table VIII. In column (1), we only include quarter
and province fixed effects. Consistent with the theoretical predictions, in the
prereform period the standard deviation is 25 bps lower for treated relation-
ships and increases by 7 bps postreform, implying that it partially converges
to the level of the controls (we reject the null of full convergence). In column
(2), we add province-quarter fixed effects to account for time-varying province
shocks and province-treated fixed effects to control for fixed attributes at the
province-treatment level. In this specification, in which the Treated dummy is
absorbed and cannot be estimated, the point estimate on Treated *Post becomes
larger (0.100 vs. 0.067).

One potential issue with these estimates is that the characteristics of the
pool of treated and control firms might differ, possibly leading to differences in
the dispersion of riskiness of the two groups. This possibility would not explain
why the dispersion drops for treated relationships in the postperiod. However,
to account for it, we also compute a measure of dispersion after accounting
for firm-level determinants of the interest rates. Specifically, we regress the
interest rate on the large set of firm controls that we include in column (2)
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Table VIII
Price Dispersion

The dependent variable is the standard deviation in the gross interest rate on overdraft loans
(revolving credit lines) at the province-quarter-treated level. The estimation period is from 2011Q1
to 2014Q4. Treated is a dummy equal to one to identify treated credit relationships. Post is a
dummy equal to one to identify quarters from 2012Q1 to 2014Q4. In columns (3) and (4), the
dependent variable is the residual of a regression of the gross interest rate on overdraft loans
(revolving credit lines) on the firm-level controls we use in the baseline (ROA, liquid assets to total
assets, leverage, log firm assets, and a dummy equal 1 if the firm has a Z-score in the three worst
categories, out of nine). Standard errors are clustered at the province-quarter level. *p < 0.10,
*p < 0.05, **p < 0.01.

Before Residualizing After Residualizing
(D) (2) (3) (4)
Treated*Post 0.067%* 0.100%%* 0.048%%* 0.074%%*
(0.028) (0.024) (0.027) (0.023)
Treated —0.255%#% —0.317%%*
(0.025) (0.024)
Fixed effects:
Quarter Y N Y N
Province Y N Y N
Province-quarter N Y N Y
Province-treated N Y N Y

H, : Treated + Treated * Post = 0

F-stat 135.9 . 275.5

p-Value 0.000 . 0.000
Observations 2,944 2,368 2,944 2,368
R2? 0.669 0.848 0.671 0.851

of the baseline specification: ROA, liquid assets to total assets, leverage, log
of firm assets, and a dummy equal one if the firm has a Z-score in the three
worst categories (out of nine). We then use the residuals of this regression to
compute the conditional price dispersion. The results, reported in the next two
columns, are similar to those based on the unconditional price dispersion, the
only difference being that dispersion in treated relationships is slightly higher
before the reform and the drop is slightly smaller after it.

We conclude that, in line with predictions of a breakup in collusive behavior,
interest rates on treated relationships are less disperse before the reform and
become more disperse after it.

B. Heterogeneity

We now explore the heterogeneity of the effect of the ID ban in terms of char-
acteristics of the firm and the network. We do so using the following equation:

rijpt = Po + P1TR;jp x POST; + B2TR;j, x POST; x HET;; + D;; + D}, + D;;
+0ijpts 3)
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where HET;; is the measure of firm or network heterogeneity and D;;, D, and
D;; are firm-quarter, bank-quarter, and firm-bank fixed effects, respectively,
which absorb all lower-level interactions. All interaction variables (mediators)
are measured before the policy was passed. In particular, firm characteristics
are taken from the 2010 balance sheets and network characteristics are the
average of the four quarters of 2011 (consistent with the definition of the treat-
ment).

Firm characteristics. We consider the five firm characteristics that typically
affect the interest rate and that we include as controls in Table V, column
(2): size (log of assets), leverage (debt to equity), ROA (EBIT to assets), lig-
uidity (liquid assets to assets), and a dummy for risky firms. These indicators
can loosely be interpreted as different measures of firm “quality,” in terms of
size and financial strength. Ex ante, the interaction effect is not obvious. On
the one hand, a “better” firm might get a more competitive rate before the re-
form, and therefore benefit less from it. On the other hand, once the degree of
competition increases due to the breakup of IDs, firms that are more credit-
worthy might find it easier to renegotiate their terms and obtain lower rates.
We construct the dummy Low for firms with a value of the specific characteris-
tic smaller than or equal to the median (in this case, the distribution includes
both treated and control relationships).?? The coefficient measures the differ-
ence in the drop for these firms with respect to those with a value above the
median. The results, reported in Table IX, Panel A, are clear: the drop is larger
for “better” firms. Column (1) shows that the decrease in interest rates is 10
bps smaller for small firms. Column (2) shows that low-leverage firms record a
substantially larger drop (16 bps, highly significant) than high-leverage firms,
for which the drop is only 7 bps. The same pattern emerges for low-ROA firms,
for which the drop in the interest rate is 13 bps smaller than for high-ROA
firms (column (3)); for low-liquidity firms, 12 bps smaller (column (4)), and for
risky firms (Z-score=7, 8, or 9), 13 bps smaller (column (5)).

This evidence unambiguously points to the conclusion that more creditwor-
thy firms benefit most from the reform. One possible explanation is that these
are the firms for which the credit generates the highest surplus, as they have
better investment opportunities. In a less competitive environment, banks are
able to appropriate a larger part of this surplus. When competition increases,
the bargaining power shifts toward the firms, and those that generate a greater
surplus benefit the most.

Network characteristics. If IDs facilitate collusion, the drop in interest rates
should be stronger for networks with characteristics more conducive to sup-
porting a collusive outcome. We leverage this conjecture and extend our basic
regression framework to include an interaction between measures of network
heterogeneity and the Treated * Post dummy. As for firm characteristics, we
set the Low dummy equal to one for values of the specific characteristic
smaller than or equal to the median, computed on the population of treated

35 Note that Low; and Low; * Post; are absorbed by firm-quarter dummies, and Low; « TR ji by
firm-bank dummies.
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Table IX
Heterogeneity

The table reports heterogeneous effects of the treatment by firm characteristics (Panel A) and net-
work characteristics (Panel B). The dependent variable is the gross interest rate on overdraft loans
(revolving credit lines). The estimation period is from 2011Q1 to 2014Q4. Treated is a dummy
(TR;;p,) equal to one to identify treated credit relationships. Post is a dummy equal to one to iden-
tify quarters from 2012Q1 to 2014Q4. Low is a dummy variable for values of the mediator smaller
or equal to the median. All regressions include firm-quarter, bank-quarter, and firm-bank fixed
effects. Each column considers a different mediator. Panel A: Size is the log of firm assets; lever-
age is long-term debt over long-term debt plus equity; ROA is profits over assets; liquidity is the
ratio of cash and cash equivalents to total assets (liquidity over assets); and Z-score is measured
on a 0 to 9 scale, where low means that the firm has a Z-score in the third-worst categories, indi-
cating higher risk of default. Firm characteristics are measured as of end-2010. Panel B: Market
share is the cumulative market share of the network; Number of connected banks is the number of
banks belonging to connected banking groups that share board members; HHI is the Herfindahl-
Hirschman concentration index of the market shares of banks in the network; A1y _og is the dif-
ference between the market share of the largest bank in the network and the market share of the
second-largest bank; and Multimarket contacts is the average number of provinces in which each
couple of banks in the network are active. Network characteristics are measured as the average
characteristic over the four quarters of 2011. Standard errors are clustered at the bank-province
level. *p < 0.10, **p < 0.05, ***p < 0.01.

(1 (2) (3) (4) (5)

Panel A: Firm Characteristics

Size Leverage ROA Liquidity Z-Score
Treated*Post —0.173%** —0.068 —0.207%%F  —0.206%FF  —0.173%F*
(0.043) (0.043) (0.047) (0.047) (0.043)
Treated*Post*Low 0.095%* —0.155%#* 0.125%#%  (0.116%%* 0.1277##%*
(0.040) (0.036) (0.033) (0.036) (0.047)
Observations 2,264,014 2,264,014 2,264,014 2,264,014 2,321,182
R? 0.861 0.861 0.861 0.861 0.862

Panel B: Network Characteristics

Market Share Number of HHI Aqgt—92s¢  Multimarket
Connected Banks Contacts
Treated*Post —0.232%#%* —0.221%%%* —0.138%%%  —0.163%*%*  —(0.220%**
(0.053) (0.059) (0.047) (0.047) (0.071)
Treated*Post*Low 0.177%%* 0.110* —0.003 0.058 0.115
(0.057) (0.059) (0.056) (0.061) (0.071)
Observations 2,368,426 2,368,426 2,368,426 2,368,426 2,368,426
R2 0.862 0.862 0.862 0.862 0.862

relationships, and zero otherwise.?® Table III reports descriptive statistics for
such characteristics. Panel B of Table IX reports the results. We begin with

36 The dummy is set to zero for control relationships, for which the network is not defined. Note
that, different from the firm characteristics, which are fixed at the firm level, network charac-
teristics vary at the bank-province level because the same bank belongs to different networks in
different provinces (if any). This implies that LOW,, is not absorbed by the dummies, so that, in
addition to Treated * Post x Low, we also include all lower-level interactions in the regression.
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a measure of network market power, namely, the network total market share
(column (1)). The interaction Treated x Post x Low has a positive coefficient
of 0.177, significant at the 1% level. We interpret this as an indication that
lower-market-share networks exerted lower market power and therefore
increased interest rates less than high-market-share networks in the pre-
reform period. After the reform, therefore, the convergence to the “normal”
interest rate is achieved with a smaller drop. This result is consistent with
that of column (4), Table VI, Panel A, where we increase the threshold for
the market share in the definition of interconnected firms, finding a stronger
effect.

In column (2), we test the prediction that tighter connections are more ca-
pable of sustaining collusion. To proxy for the tightness of the connections, we
exploit the fact that two banking groups may be connected through multiple
SBMs of individual banks within the group. For example, banking groups A
and B may be connected by bank 1 in group A and bank 2 in group B sharing
a board member, and also by bank 3 in group A and bank 4 in group B shar-
ing a board member. It is reasonable to assume that two groups have more
opportunities to share information and collude if more of their banks share
board members. We find that firms borrowing from networks with an above-
median number of within-banking-group connected banks record a substan-
tially higher drop in rates in the postperiod, consistent with networks involv-
ing more connections having a higher ability to collude.

Another potential determinant of network performance is the degree of sym-
metry of market shares between network members. Theoretically, the effect
could go either way. On the one hand, networks with more equal market shares
might better sustain collusion (Compte, Jenny, and Rey (2002)). On the other
hand, a “leader” within the network might facilitate the emergence of a leader-
follower type of collusion (Mouraviev and Rey (2011), Davies and De (2013)).
In practice, column (3) shows that there is no difference in the treatment effect
according to the Herfindahl-Hirschman concentration index of bank market
shares in the network. In column (4), we use a different measure of network
symmetry. Specifically, we split on the basis of the difference between the mar-
ket share of the largest and the second-largest banks in the network. Again,
there is no evidence that this network characteristic affects the outcomes of
the reform.

Another implication from theory is that collusive equilibria might be easier
to sustain the greater the number of markets in which banks share member-
ship in a network. The reason is that, in the case in which a network member
“defects,” the “punishment” is stronger the greater the number of markets in
which it can be implemented. Moreover, as the literature on dynamic games
documents, the larger the punishment, the higher the level of collusion that
the network can sustain in equilibrium (Abreu, Pearce, and Stacchetti (1990)),
and therefore the larger the drop in prices once the collusive mechanism
is eliminated. We compute multimarket contacts as the average number of
provinces in which each pair of banks in the network is active and create the
Low dummy accordingly. The results in column (5) weakly support the view
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that sharing membership in networks in different provinces increases the
network’s capacity to charge higher prices: the coefficient has the expected
sign and is marginally statistically significant (p-value is 0.108).

Borrowing from interlocked banks only. We next analyze how the hetero-
geneity of the effects varies with whether firms borrow only from interlocked
banks or also from noninterlocked banks. Also having noninterlocked banks
as lenders could increase the bargaining power of firms against interlocked
banks. If this were the case, we should see a smaller decline in rates of treated
relationships of firms borrowing from both interlocked and noninterlocked
banks after the reform. Moreover, among firms with only treated relationships,
we expect those with only one relationship to have lower bargaining power
than those with multiple relationships and therefore to benefit more from the
reform. To test these predictions, we modify equation (3) as follows:

Tijpt = Bo + (,BlTRijp + ﬁQTRL'J'p X MATLP + IB3TRijp X MMI}(LP) X POSTt
+D;jpt + Nijpt 4)

where MAT;, is a dummy equal to one for firms with multiple relationships,
all treated, and MMIX;, is a dummy equal to one for firms with multiple
relationships, some treated and some controls. The coefficient 8; measures
the effect of the reform for firms with only one relationship, treated; B2 the
relative difference for firms with multiple relationships, all treated; and B3 for
firms with both treated and control relationships.

The results, reported in Table A.V, fully align with these predictions. Col-
umn (1) reports estimates of the specification of equation (1) with firm-bank,
bank-time, province-time, and industry-time fixed effects.?” The interest rate
for treated relationships drops by 18 bps after the reform, in line with the sat-
urated specifications of Table V. When we separately estimate the effects for
the three categories described above, we find that 8o = —0.325, 83 = 0.110, and
B4 = 0.210, with all estimates highly statistically significant. This implies that
firms with less bargaining power against interlocked lenders gained the most
from the reform. Still, rates on all interlocked relationships fell: we reject the
hypotheses that 8, + 83 = 0 and 82 + B+ = 0.

One potential concern is that firms with only treated relationships are me-
chanically smaller, as the probability of having mixed relationships increases
with the number of relationships, which correlates with size. We have shown
that smaller firms recorded a larger drop in interest rates after the reform.
To account for this potential confounding effect, in column (3) we also include
firm size, measured by log of firm assets, interacted with the post dummy. The
three coefficients of interest are unaffected.

37 This is the most saturated specification we can run. We cannot include firm-time fixed effects,
as they would absorb the Treated dummy for firms with only interlocked relationships.
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C. Spillovers on Control Relationships

In this section, we provide some evidence of possible spillovers from treated
to control relationships. First, we analyze within-province spillovers. When a
substantial share of credit in a province is supplied by network banks, nonnet-
work banks might adjust prices to take advantage of a more concentrated mar-
ket structure. As a measure of exposure to spillovers, we compute the share of
>, TRjploan;p

Zj loan j;,
where loan ;, is the credit of bank j in province p in the last quarter of 2011,
and TR;, is a dummy equal to one if loans extended by bank j in province p
are treated.

Second, we look at within-bank, across-province spillovers, that is, on loans
issued by interlocked banks in provinces in which they are not part of any
network. Having a substantial share of treated credit might affect lending
strategies in provinces in which the bank is not part of a network. For in-
stance, the bank might expand its credit supply in these provinces by cutting
interest rates. As a measure of exposure to spillovers, we compute the share

of a bank’s interlocked credit over its total credit in the last quarter of 2011:
7. — >, TRjploan

J T X, loan,

To detect spillovers, we run a regression similar to (1) using only control
relationships,

interlocked credit in the province in the last quarter of 2011, Z, =

rijpt = 0o + 0,.POST; + 92ij + 93ij x POST; + 0;Xijpt +Dl‘jpt + Uijpt, (5)

where Z;, is either Z; or Z,, and 63 measures the extent of spillovers. When
03 is positive, an increase in the share of treated loans is related to higher
rates on control loans in the postperiod. Note that we cannot fully saturate
this regression. Indeed, when using Z,, we cannot include province-time or
firm-time fixed effects, while when using Z; we cannot include bank-time fixed
effects. These results should therefore be taken as suggestive, as we cannot
fully account for time-varying unobserved heterogeneity either at the firm or
at the bank level.

Results are reported in Table A.VI. We estimate the most saturated spec-
ification that can identify 03 in both regressions, that is, with firm-bank,
province, and industry-time fixed effects. We find no evidence of spillovers in
either dimension: in none of the specifications are the estimates of 65 signifi-
cantly different from zero. We also report the results when including bank-time
effects in the within-province spillover regression and firm-time effects in the
within-bank spillover regression, again finding no evidence of spillovers.

D. Firm-Level Regressions

Our exercise so far compares treated and control relationships. While the
empirical design is highly robust, these estimates are not directly informative
about the overall cost of credit for a firm. Indeed, this will depend on the al-
location of credit between relationships, which changes over time along both
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the intensive margin (a firm can reallocate credit across credit lines) and the
extensive margin (a firm can open and close relationships). To obtain an as-
sessment of the total effect of the reform, we estimate a specification at the
firm level, rather than at the firm-bank level, to check how the average inter-
est rate changes according to the firm’s exposure to interlocked banks before
the reform. We construct the (weighted) average interest rate on a firm’s loans
as

loan;
rit = Z Oan]t (6)

Tijt
> loan;j U

where loan,;;; is the quantity of credit drawn in the ij relationship in period
t, and the summation is on the banks that firm i borrows from. We next com-
pute the share of credit that each firm obtained from treated relationships in
2011Q4,

> ;i TR;; * loan;ja01194

ShTT’i =
> J loan;jso11q4

; (7

where TR;; is a dummy equal to one for treated relationships. The estimating
equation is

rie = Bo + P1Post; + B2ShTr; + BsShTr; x POST; + B,Xi: + Dum; + Dum; + n;.
(8

Given that this regression is at the firm level, we cannot use firm-quarter
fixed effects, as we would exhaust all degrees of freedom, nor can we use
bank fixed effects, as the unit of observation is the firm. We therefore include
firm, sector-quarter, and province-quarter fixed effects and run the specifica-
tion both without firm and bank controls®® (Table X, column (1)) and including
them one at a time (columns (2) and (3)).?° We find that the estimates are
very stable across specifications; the most saturated specification implies that
a firm borrowing only from interlocked banks would record a drop of about 30
bps relative to one with no treated relationships. This result corroborates the
view that the reform benefited firms borrowing from interlocked banks.

Note that we obtain an estimate very similar to that in the specification of
Table V, column (2) (—0.32). In fact, that specification is more directly compa-
rable to the firm-level estimates, as it includes firm fixed effects and firm and
bank characteristics. This confirms that our preferred estimate of column (5)
in Table V (—0.139) is a lower bound of the overall effect: if a firm borrowing
from interlocked banks also pays higher rates on loans from noninterlocked
banks, the fully saturated estimates will underestimate the true treatment
effect. Instead, with firm-level regressions, these higher rates will enter the

38 Bank controls are the average characteristics of the banks lending to the firm, weighted by
the share of credit of each bank.

39To compute bank controls at the firm level, we take the average of the bank characteristics
on individual relationships, weighted by granted credit.
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Table X
Firm-Level Results

The dependent variable is the gross interest rate on overdraft loans (revolving credit lines), aver-
aged at the firm level using the share of credit of each bank. The estimation period is from 2011Q1
to 2014Q4. Treated is the share of treated loans at the firm level. Post is a dummy equal to one to
identify quarters from 2012Q1 to 2014Q4. All regressions include firm, sector-year, and province-
year fixed effects. Firm-level control variables: ROA (EBITDA over assets), liquidity (cash and
cash equivalents over assets), leverage (long-term debt over long-term debt plus equity), and low
rating (a dummy equal to one for firms with a score in the three higher risk categories, out of a
total of nine). Bank-level control variables, averaged at the firm level using the share of credit of
each bank: capital ratio (Tier 1 + Tier 2 capital over assets), interbank funding (interbank deposits
(including repos) over assets), liquidity ratio (liquid assets (cash and government bonds) over as-
sets), and ROA (profits over assets). Standard errors are clustered at the bank-province level in
columns (1) to (2) and at the firm level in the other columns. *p < 0.10, **p < 0.05, ***p < 0.01.

(1 () (3)

Treated *Post —0.275%* —0.273%* —0.298%**
0.113 0.113 0.034
Control variables: . ) ( 4 ( 4
Firm N Y Y
Bank N N Y
Observations 632,898 632,898 632,898
R? 0.800 0.800 0.800

determination of the average rate paid by firms with different shares of inter-
locked relationships.

VI. Credit Quantity and Real Effects

Our focus is on prices, as our main objective is to test for the presence of
collusive behavior. However, it is also interesting to examine the effects of the
reform on credit quantity and on firm performance.

A. Credit Quantity

Typically, more competition should increase supply, with positive effects on
credit availability. However, the credit market differs from most other mar-
kets due to the presence of asymmetric information, which can lead to credit
rationing (Akerlof (1970), Stiglitz and Weiss (1981)). Crawford, Pavanini, and
Schivardi (2018) show that rationing can be more severe in more competitive
markets. We therefore examine whether if the reform also affected quantities,
given the contrasting effects of the increase in competition on credit supply. We
compute the total granted credit on overdraft loans for each firm-quarter and
estimate equation (8) using the log of total credit as the dependent variable. We
use granted credit (as opposed to used) because it is a better measure of credit
supply as it is less affected by the firm’s decision to use the available credit.

We start by running the regression at the relationship level, using the most
saturated specification. The results are reported in the first two columns of
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Table XI
Credit Quantity

The dependent variable is the log of granted credit on overdraft loans (revolving credit lines) at
the firm-bank-quarter level in columns (1) to (2) and at the firm-quarter level in columns (3) to
(5). The estimation period is from 2011Q1 to 2014Q4. In columns (3) to (5), Treated is the share
of treated loans at the firm level. Post is a dummy equal to one to identify quarters from 2012Q1
to 2014Q4. In columns (1) to (2), all regressions include firm-quarter, bank-quarter, and firm-
bank fixed effects; in columns (3) to (5), all regressions include firm, sector-quarter, and province-
quarter fixed effects. In column (2), observations are weighted by the share of granted credit that
the relationship accounts for at the firm level. Firm-level control variables: ROA (EBITDA over
assets), liquidity (cash and cash equivalents over assets), leverage (long-term debt over long-term
debt plus equity), and low rating (a dummy equal to one for firms with a score in the three higher
risk categories, out of a total of nine). Bank-level control variables, averaged at the firm level
using the share of credit of each bank: capital ratio (Tier 1 + Tier 2 capital over assets), interbank
funding (interbank deposits (including repos) over assets), liquidity ratio (liquid assets (cash and
government bonds) over assets), and ROA (profits over assets). Standard errors are clustered at
the firm level. *p < 0.10, **p < 0.05, **p < 0.01.

Loan Level Firm Level
(1) (2) 3) 4) 5)

Treated *Post 0.007 0.005 0.012 0.013 0.018%**

(0.005) (0.004) (0.010) (0.010) (0.006)
Control variables:
Firm N N N Y Y
Bank N N N N Y
Weighted regression N Y N N N
Observations 2,368,426 2,368,426 632,898 632,898 632,898
R2 0.969 0.983 0.949 0.950 0.950

Table XI. Column (1) shows a positive (0.007) but insignificant effect (p-value
0.147). In column (2), we weigh each observation by the share of credit that
the relationship accounts for at the firm level, to account for the fact that some
small relationships may record large percentage changes for small variations
in credit. The result is similar. We conclude that at the relationship level, the
reform had no negative effect on credit supply. This result is inconsistent with
the view that the breakup of IDs has reduced the information flow that banks
can use to process loan applications and has exacerbated problems of asym-
metric information. Rather, it is consistent with the view that IDs do not play
out at the level of single firm-bank relationships, the dimension necessary to
affect the degree of asymmetric information on individual borrowers, but at
the market level.

The relationship-level regressions show that firms did not borrow more from
treated relationships relative to controls after the reform. However, it might
be the case that firms that are more dependent on treated credit increase
their overall borrowing due to the increased level of competition between their
lenders, that is, they might borrow more from both treated and control banks.
This effect is absorbed by the firm-time fixed effects in the relationship-level

85UB017 SUOWWOD SAIIERID 3|gedlidde ayp Aq pausenob are saoie YO ‘8sn JO S3|nJ 10y Arelq1 3UIUO /8|1 UO (SUO N IPUD-PUe-SWLISI W00 A8 1M AReIq 1 Ul |UO//SdL) SUORIPUOD Pue SWLB | 8U3 88S *[5202/60/9T ] U0 AiqiT8ulUO A8|IM ‘IRl RURIL0D A] #OVET  OTTTT OT/I0p/L00 A3 1M ARIq1feUI|UO//SANY WO. papeo|umod ‘Y ‘G202 ‘T9Z90VST



2002 The Journal of Finance®

regressions. To check for this possibility, we run a regression at the firm level,
that is, aggregating all credit across lenders and using the share of treated
credit at the firm level, analogous to what we do in Table X for the interest
rate.** Column (3) shows that when only controlling for firm, sector-quarter,
and province-quarter fixed effects, the relationship is not statistically distin-
guishable from zero. When we control for firm characteristics (column (4)), the
point estimate is similar, while the inclusion of bank controls*! in column (5)
raises the estimate to 0.018 and the significance level to 1%. This implies that a
firm with all credit from treated relationships recorded an increase in granted
credit of around 2% compared to a firm with no treated relationships.

Overall, the loan and firm regressions both indicate that the reform has
not led to credit restrictions possibly related to exacerbated information
asymmetries—if anything, credit to affected firms has increased.

B. Real Effects

Our firm-level analysis shows that, thanks to the severance of IDs, firms’
cost of credit on treated relationships has decreased by between 14 and 32 bps
while granted credit is stable (or increases slightly). We now study whether
the positive shock to the cost of credit translates into better real outcomes by
estimating firm-level regressions where the dependent variable is (i) the in-
vestment rate, defined as current investment over the lagged capital stock,
measured at book values, (ii) the growth rate of the wage bill, as proxy for em-
ployment,*? and (iii) the growth rate of sales. Descriptive statistics for these
variables are reported in Table A.VII. The treatment indicator is again the
share of treated credit at the firm level defined in equation (7). We control
for the usual firm-level time-varying variables (ROA, liquidity, leverage, size,
and a dummy for low-rating firms) and bank controls, taken as average across
banks a firm borrows from (capital ratio, interbank funding, liquidity ratio,
ROA, and size). Compared to the previous regressions, which are at the quar-
terly level, the performance regressions are at the annual level, as this is the
frequency at which balance sheets are compiled.

Results are reported in Table XII. In column (1), we only include firm,
sector-year, and province-year fixed effects. We find that firms more exposed to
treated credit recorded an increase in their investment rate after the reform.
Compared to a firm with no treated relationships, a firm with all treated credit
increases its investment rate by slightly more than 1 percentage point (signif-
icant at the 5% level), or 4.5% of the standard deviation of the investment rate
(see Table A.VII).*3 Given that the share of treated credit is approximately

40 Table A.VII shows descriptive statistics for granted credit at the firm level.

41 Again, as in the previous section, these are averages across all lenders of the bank, weighted
by each lender’s share of credit.

42 Account data do not report information on the number of employees.

43 We assess the effects in terms of standard deviation rather than mean because the average
values of the three variables differ consistently, ranging from 14.2% for the investment rate, —0.1%
for labor cost growth, and —3.1% for sales growth.
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Table XII
Real Effects

The dependent variable is the yearly gross investment, defined as investment over lagged total
fixed assets, in columns (1) to (2), the yearly growth rate of the wage bill in columns (3) to (4),
and the yearly growth rate of sales in columns (5) to (6). The estimation period is from 2011
to 2014 (firm balance sheet data are available at yearly frequency, therefore, for example, the
investment rate of 2011 is computed as the growth rate of assets between December 2011 and
December 2010. The same applies to the growth rate of the wage bill and of sales). Treated is the
share of treated loans at the firm level. Post is a dummy equal to one to identify years from 2012 to
2014. All regressions include firm, industry-year, and province-year fixed effects. Firm-level control
variables: ROA (EBITDA over assets), liquidity (cash and cash equivalents over assets), leverage
(long-term debt over long-term debt plus equity), size (log of total assets), and low rating (a dummy
equal to one for firms with a score in the three higher risk categories, out of a total of nine).
Bank-level control variables, averaged at the firm level using the share of credit of each bank:
capital ratio (Tier 1 + Tier 2 capital over assets), interbank funding (interbank deposits (including
repos) over assets), and liquidity ratio (liquid assets (cash and government bonds) over assets),
ROA (profits over assets). Standard errors are clustered at the firm level. *p < 0.10, **p < 0.05,
#kp < 0.01.

Investment Rate Labor Cost Sales

(1) (2) 3) (4) 5) (6)
Treated*Post 1.056%* 0.843* 0.757* 0.779* 1.538%#* 1.593%#*

(0.492) (0.490) (0.413) (0.415) (0.514) (0.513)

Control variables:
Firm N Y N Y N Y
Bank N Y N Y N Y
Observations 166,212 166,212 157,689 157,689 160,613 160,613
R2? 0.467 0.480 0.422 0.428 0.406 0.420

30%, this implies that the reform increased the aggregate investment rate of
firms in our sample by 0.3% per year. In column (2), we add firm and bank con-
trols, and we find a slightly lower coefficient (0.8 percentage points, significant
at the 10% level).

In columns (3) and (4), we also find a positive effect on labor costs, whose
growth rate increases by around 0.8 percentage points for a firm with all
treated credit (3.9% of a standard deviation) and by 0.22% in aggregate. Fi-
nally, the break of banks’ connections leads to an increase in sales growth (1.6
percentage points for a firm with all treated credit, 6.6% of a standard devi-
ation, and 0.65% in aggregate). This evidence suggests that the reform had
important real effects.

VII. Conclusions

We study the effects of IDs on banks’ corporate loan pricing. We use a leg-
islative change that unexpectedly banned IDs to test their effects on interest
rates. We find that the interest rate on treated relationships declined by be-
tween 32 and 14 bps (in our most saturated specification) relative to controls
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after the law became effective. We also find that the effect is stronger if the
combined market share of the interlocked banks is higher, if connections are
tighter (more banks within a group are involved), and if firms are large and
ex ante financially stronger. Moreover, consistent with the prediction of mod-
els of collusion, price dispersion across loans of previously interlocked banks
increases after the reform. Finally, the performance of firms more exposed to
interlocked banks improved after the reform.

Our results indicate that prohibiting IDs can have competition-enhancing
effects. These findings can inform the policy debate on the enforcement of the
existing ban in the United States and on its possible adoption in the European
Union, where IDs are not specifically regulated but rather are managed by the
general competition law. In particular, the results lend support to the recent
emphasis that the U.S. Justice Department has put on enforcing ID bans. They
also indicate that stricter antitrust policies can help contrast the generalized

reduction in competitive pressures documented by recent work (Gutiérrez and
Philippon (2017), De Loecker and Eeckhout (2020)).
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Appendix A: Additional Figures and Tables
Table A.I
Descriptive Statistics: Bank Characteristics for Connected and
Unconnected Banks

The table reports descriptive statistics for banks that are connected or not as of 2011Q4. The last
two columns on the right show p-values for a ¢-test for equality of means and a rank-sum test for
equality of medians.

Connected Not Connected Diff. (p-Value)

Mean Median SD N Mean Median SD N in Mean in Median

ROA 0.010 0.026 0.071 122 0.013 0.025 0.061 406 0.694 0.960
Liquid 0.120 0.109 0.089 124 0.162 0.147 0.092 417 0.000 0.000
assets/Assets

Equity/Assets 0.104 0.091 0.048 124 0.110 0.102 0.038 417 0.157 0.002

Interbank fund- 0.114 0.081 0.126 113 0.083 0.073 0.080 406 0.002 0.049
ing/Assets

Assets (Log) 7416 7.065 1.960 124 5.740 5.660 1.163 417  0.000 0.000
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Figure A.1. Multiple networks. The figure shows an example of multiple networks in one
province. Assume that the single-bank market shares are above 1% and that networks’ market
share are above 20%. Bank j is connected to banks % and [/, with which it forms a network. At
the same time, bank % is the center of the network also including j and bank m; and bank [ is
connected only with bank j, and bank m is connected only with bank k. From bank ;’s viewpoint,
it belongs to three networks, so that network-level variables referring to bank j are computed as
simple averages across bank j’s network.

100
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60 |
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1 2 3 4+
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Figure A.2. Distribution of the number of SBMs. The figure shows the distribution of the
number of SBMs across pairs of connected individual banks as of 2011Q4. (Color figure can be
viewed at wileyonlinelibrary.com)
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Table A.V
Heterogeneous Treatment Effects

The dependent variable is the gross interest rate on overdraft loans (revolving credit lines). The
estimation period goes from 2011Q1 to 2014Q4. Treated is a dummy (T'R;;,) equal to 1 to identify
treated credit relationships. Post is a dummy equal to one to identify quarters from 2012Q1 to
2014Q4. Multi Rel All Treated is a dummy equal to one if the firm has more than one lending
relationship and all of them are treated. Multi Rel Some Treated Some Control is a dummy equal
to one if the firm has multiple relationships and at least one of them is treated and one of them
control. Firm-level control variables: ROA (EBITDA to assets), Liquidity ratio (liquidity to assets),
Leverage (long-term debt to long-term debt plus equity), Low Rating (a dummy equal to one for
firms with a score in the three higher risk categories, out of a total of nine). Standard errors are
clustered at the bank-province level. *p < 0.10, **p < 0.05, ***p < 0.01.

(1) (2 3

Treated*Post —0.182%##%* —0.325%** —0.345%**
(0.0347) (0.0404) (0.0406)
Multi Rel All Treated*Post 0.110%** 0.124%**
(0.0436) (0.0449)
Multi Rel Some Treated Some Control*Post 0.210%%* 0.237%**
(0.0265) (0.0265)
Firm controls Y Y Y
Firm size*Post N N Y
Fixed effects
Firm-bank Y Y Y
Bank-quarter Y Y Y
Sector-quarter Y Y Y
Province-quarter Y Y Y
HO: Treated*Post+Multi all Treat*Post=0:
F-stat 16.99 17.63
p-Value 0.000 0.000
HO: Treated*Post+Multi Some T Some C*Post=0:
F-stat 10.63 9.49
p-Value 0.001 0.002
Observations 3,551,658 3,551,658 3,551,658
R2 0.766 0.766 0.766
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Table A.VI
Spillover Effects

The dependent variable is the gross interest rate on overdraft loans (revolving credit lines). The
estimation period goes from 2011Q1 to 2014Q4. Share Treated Bank is the share of treated credit
in bank’s portfolio as of December 2011. Share Treated Province is the share of treated credit in the
province as of December 2011. Post is a dummy equal to one to identify quarters from 2012Q1 to
2014Q4. Firm-level control variables: ROA (EBITDA to assets), Liquidity ratio (liquidity to assets),
Leverage (long-term debt to long-term debt plus equity), Low Rating (a dummy equal to one for
firms with a score in the three higher risk categories, out of a total of nine). Bank-level control
variables: Capital ratio (Tier 1 + Tier 2 capital to assets), Interbank funding (Interbank deposits
(including repos) to assets), Liquidity ratio (Liquid assets (cash and government bonds) to assets),
and ROA (Profits to assets). Standard errors are clustered at the bank-province level. *p < 0.10,
*p < 0.05, **¥p < 0.01.

(1) (2) (3) (4) (5)

Share Treated Bank*Post 0.159 0.155 0.0280

(0.123) (0.125) (0.126)
Share Treated Prov*Post —0.0578 —0.0172 —-0.0171

(0.191) (0.195) (0.0811)
Yearly control variables:
Firm Y Y Y N Y
Bank Y Y Y Y N
Fixed effects:
Firm-bank Y Y Y Y N
Sector-quarter Y Y Y N N
Province Y Y Y N N
Bank-quarter N N N N Y
Firm-quarter N N N Y N
Observations 2,506,931 2,506,931 2,506,931 1,489,967 2,506,925
R? 0.754 0.754 0.754 0.859 0.765
Table A.VII

Dependent Variables Used in the Firm-Level Analysis

The table reports descriptive statistics of the dependent variables used in the firm-level analysis
(from 2011 to 2014): the interest rate on revolving credit lines (overdraft facilities) aggregated at
the firm level, using the share of credit in each credit relationship as weight; the log granted credit
in the revolving credit line, the investment rate, the growth rate of the wage bill, and the growth
rate of sales.

Mean Median SD N
Granted credit (Log) 12.257 12.206 1.225 632,898
Investment rate (%) 14.184 5.155 23.609 166,212
Percentage change in Labor cost (%) —0.097 1.101 19.380 157,689
Percentage change in Sales (%) -3.077 —1.138 24.114 160,613
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(0,0.2808162]
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[0,0]

Figure A.3. Geographical distribution of treated relationships. The figure shows the share
of treated relationships in each province in Italy as of 2011Q4, the quarter in which the reform
was passed. (Color figure can be viewed at wileyonlinelibrary.com)
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Appendix B: Additional Evidence on the Geographical Component of
the Corporate Lending Market

We show that banks tend to specialize at the province level by calculating
the distribution of the number of provinces in which a bank is active. We de-
fine a bank as active in a province if it has at least one branch in that province.
For this analysis, we use the total population of banks operating in Italy, in-
cluding those that do not report information on interest rates and are therefore
excluded from the estimation sample. The distribution is highly skewed, with a
large number of banks operating in a small number of provinces. As of Decem-
ber 2011, 88.8% of banks are active in at least one and at most five provinces,
6.3% are active between 6 and 20 provinces, 2.2% between 21 and 50, 2.0%
between 51 and 100, and 0.7% in more than 100 provinces. On average, banks
are active in five provinces, while the median is one and the 90*" percentile is
six. Only two banks are active in all provinces. These results support the idea
that space matters from the supply side: many banks specialize in lending in
a limited number of provinces.

To analyze the bank-province component of interest rates, we run regres-
sions of interest rates on various combinations of fixed effects, as well as on
the firm-level controls that we use in our baseline regression (size, leverage,
ROA, liquidity, and creditworthiness). The firm-level controls ensure that we
compare similar firms in terms of creditworthiness. These regressions are run
on the 2011Q4 cross-sectional data. Table B.I shows the R? for different com-

Table B.I
R? of the Interest Rate Regressions for Different Sets of Fixed Effects
The dependent variable is the gross interest rate on overdraft loans (revolving credit lines). The

estimation period is 2011Q4. All regressions include the firm-level controls used in the baseline
regression (size, leverage, ROA, liquidity, and creditworthiness).

Specification R2
No FE (only firm 0.0499
controls)

Only Province FE 0.0890
Only Bank FE 0.1291
Province and Bank FE 0.1524
Province*Bank FE 0.1759

binations of fixed effects. First, there is a clear province dimension to pricing.
Second, compared to including bank and province fixed effects separately, us-
ing bank*province fixed effects results in an increase in R? of 0.023 (+18%).
The gain is about half the explanatory power of all firm-level controls. This
suggests that there is a nonnegligible bank-province component at work.
Since banks might specialize in lending to firms within certain industries
(because they can acquire the relevant industry-specific expertise to screen
and monitor the borrowers), one could argue that an alternative definition
of the relevant market could be based on industries instead of provinces.
Below we provide evidence that supports the definition of markets based on
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Figure B.1. Distribution of provincial and industrial specialization across banks. The
figure shows the distributions of provincial (Xj) and sectoral (Y;) specialization as of 2011Q4, the
quarter in which the reform was passed. (Color figure can be viewed at wileyonlinelibrary.com)

the geographical rather than the sectoral dimension. To do so, we compute
bank-level provincial and industrial specialization indices as follows:

(i) Provincial specialization: X; = Z;lzol(pr - Sp)2, where Sy, is the share
of province p in the business loan portfolio of bank b, and S, is the
share of province p in the business loan portfolio of all banks; the sum is
over the 110 provinces we have in the database. If bank b has the same
provincial distribution as the total distribution, then X, = 0; if, in con-
trast, bank b concentrates all of its loans in only one province, X; will be
close to one.

(i1) Industrial specialization: Y, = Zzil(Sbk —81,)?, where Sy, is the share of
industry % in the business loan portfolio of bank b, and S}, is the share of
industry % in the business loan portfolio of all banks; the sum is over the
85 industries we have in the database. If bank b has the same industrial
distribution as the total distribution, then Y, = 0; if, in contrast, bank &
concentrates all of its loans in only one industry, Y; will be close to one.

Note that the distributions of X, and Y, are comparable thanks to the fact
that the number of provinces (110) is not very different from the number of
industries (85). The two distributions are shown in Figure B.1.

The distribution of provincial specialization is rather uniform, with a signif-
icant mass far from zero, indicating large deviations from the average share
at the country level. This reflects the spatial specialization that we have al-
ready documented in the paper. For industries, the picture is very different,
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with most of the mass close to zero, suggesting that the industry composition
of banks’ loan portfolios is relatively close to the country average. This evidence
indicates that specialization is much stronger along the spatial dimension than
along the industrial dimension, reinforcing the validity of our empirical choice
of the relevant market.
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