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THE EFFECTS OF BANK BRANCH CLOSURES ON CREDIT RELATIONSHIPS

by Iconio Garri”

Abstract

This paper studies the effects of bank branch closures on individual business borrowers,

using a sample of events that occurred in Italy between 2010 and 2014. | find that a branch
closing down increases the probability of a credit relationship terminating. The impact is
weaker the shorter the distance from an alternative branch of the bank, the longer the duration
of the relationship and the greater the bank’s share of loans to the firm. However, branch
closure is not generally associated with a decrease in the total amount of credit available for
the firms formerly served by the closed branch. A temporary shrinkage of loans only occurs
for small borrowers and short-term credit lines.
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1. Introduction!

After the explosion of the global financial crisis the number of branch closures has increased in many
countries. In Italy, the number of bank branches declined by 15 percent between 2008 and 2016
(Figure 1), and a similar pattern is also observed in the euro area and in the US (Mistrulli et al. 2019).
Understanding the effects of branch closures on the banks and their clients is a timely issue. Whilst
branch closures allow banks to cut expenses, they may equally have repercussions for the borrowers,
in terms of credit access, and for the banks themselves, in terms of loss of customers (depositors and
profitable borrowers). This paper focuses on the loan side of the bank-firm relationship, by evaluating
the impact of branch closures on the probability that an existing relationship terminates and, on top

of that, upon the total credit available to the borrowing firms.

The literature suggests at least two reasons why a branch closure can affect a credit relationship.
The first one is related to geographic proximity. The most immediate consequence of a branch closure
is an increase in the distance between the bank and the borrowing firms, which can lead to higher
transportation and information costs. Physical proximity can lower the cost of collecting soft
information, through repeated interactions with the borrower or simply from the local community,
thereby making credit more accessible (Boot 2000, Degryse and Ongena 2009). Recent studies,
however, have documented technological changes may have facilitated long-distance lending (e.g.,
Petersen and Rajan 2002, Felici and Pagnini 2008). The second reason is related to the potential loss
of soft information acquired over time by the branch staff. After a branch closure the bank may
normally continue serving the same firms on an alternative nearby branch. However, the staff
members at the closed branch are not necessarily reallocated to that branch. Many studies have
stressed that, unlike hard information, soft information is difficult to store and transmit among

individuals (e.g., Drexler and Schoar 2014, Qian et al. 2015).

This paper considers a sample of 500 branch closures occurred in Italy in the period 2010-2014.

More specifically, the paper focuses upon those closures implying a full disappearance of a given

!'T am grateful to Marcello Pagnini, Carlotta Rossi, Paola Rossi, and Paolo Sestito for very useful comments. I thank Ni-
cola Branzoli and participants at seminars held at the Bank of Italy. Thanks to Giuseppe Albanese who helped me with
very useful conversations. Usual disclaimers apply. The views expressed in this paper are those of the author and do not
necessarily reflect those of the Bank of Italy.



bank from a given municipality. This is necessary as the Italian credit register data allows to identify
the municipality, and not the individual branch within a given municipality, originating a given credit
relationship. Such a restriction covers about 10 percent of all bank branch closures occurred in the
sample period?. In the sample period, the sudden increase in branch closures, mainly due to large
banking groups, was primarily driven by the need to cut costs’. The supervisory authority also
pressured banks to rationalize their branch network in order to improve efficiency and profitability.

Thus, the decision of the banks to close branches is somewhat exogenous.

Even if the decision to downsize the physical network was completely exogenous, the fact that
banks normally choose which of their branches to close gives rise to a potential endogeneity problem.
The decision on which branches to close may depend on borrowers and local economy characteristics
which may by themselves affect the outcomes. For instance, a local economic shock might induce
branch closures as well as a reduction in the demand for credit by local firms. To handle this problem,
I consider the firms that borrowed from the closed branches, that I call ‘treated’, and construct a
comparison group of bank-firm relationships by implementing an exact matching on observables.
Matches are then selected by means of a nearest neighbor matching using a Normalized Euclidean
distance function. The procedure allowed me to find firms located near to the treated ones, belonging
to the same (two-digit) industry, having the same class size, and borrowing from a bank branch near

to the closed one, which eventually belonged to a bank with comparable size.

Estimations are performed using a two-period panel data set, with a pre- and a post-closing
period. Because branch closures occurred at different dates, I pool the data across all the events, and
estimate a model including firm fixed effects to control for observed and unobserved, time-invariant
differences and industry-size-location-time fixed effects to control for observed and unobserved
changes in loan demand (following Degryse et al. 2016). Bank-time fixed effects are included to

control for all observed and unobserved bank heterogeneity in each period.

2 While there is a risk of selecting mainly closures occurred in rural areas, in fact this is not the case. Only one-fifth of
the closed branches in the sample were located in areas with a low level of urbanization. Moreover, the closures are
spatially well distributed over the country and seem to reflect the distribution of Italian branches.

3 There are several facts that suggest the sample closures are likely the result of such a process: (i) most of these branches
belong to large banking groups; (ii) they are mostly small-sized; (iii) the bank often had a relatively close alternative
branch; (iv) the nearby branch was often located in more urbanized areas.



The main two results of this paper can be summarized as follows. The first result is that branch
closures are associated with a 5.0 percentage points rise in the relationship termination rate during
the two-year window around the closing date (from 18.3 to 23.3). The impact is weaker the shorter is
the distance from the alternative branch of the bank, the longer is the duration of the relationship and
the higher is the bank’s share of loans to the firm. The result is highly statistically significant and
robust to a number of robustness checks. Two facts are noteworthy. First, there is evidence of a
statistically significant effect in the 12-month period ending with the closing date (1.4 percent), while
the branch was still operative, which is concentrated in the three months prior to the event. Second,

the effect weakens during the second post-closing year, but remains statistically significant.

The second main result is that branch closures is not associated with a decline in the total amount
of credit available for the borrowing firms during the 24-month window around the closing date.
There is a negative effect on loans in first post-closing year, but only for small firms (with less than
20 employees) and short-term credit lines. The effect seems to be temporary as it vanishes in the

second year.

Finally, I also provide some evidence on the effect of branch closure on the cost of credit for the
borrowers. Branch closures are associated with a decline in the cost of credit for large firms, which

is to some extent related to relationship termination.

The paper is organized as the following. Section 2 briefly discusses the related literature. Section
3 details the data and the matching procedure. Section 4 describes the sample and the empirical model.
Section 5 examines the effect of branch closures on the probability of relationship termination.
Sections 6 and 7 investigate the consequences of branch closures on (total) credit availability and the

cost of credit, respectively. Section 8 concludes.

2. Related literature

The empirical literature that has studied the effect of branch closures on credit relationships is scarce.
To the best of my knowledge, this paper is the first attempt to examine the impact on existing credit
relationships using bank-firm matched data. Nguyen (2019) studies the effect of branch closures in
the U.S. using Census tract level data and shows that closures lead to a prolonged decline in (new)

loans to local small business. As a solution to the endogeneity problem, Nguyen uses Census tract



level variation in exposure to post-merger consolidation. Focusing on branch closures that follow a
merger has three drawbacks, which would make my analysis less interesting. First, it is very likely
that overlaps will arise in areas with many branches. Second, it is likely that the branches that overlap
are very close. Third, it could be difficult to disentangle the effects of the branch closure from those
related to the merger. Several studies, using bank-firm matched data, indicate that merger can affect
the supply of loans and the probability of relationship termination (e.g., Sapienza 2002, Bonaccorsi

Di Patti and Gobbi 2007).

A related strand of the literature looks at the importance of distance to the bank’s branch office.
For instance, Agarwal and Hauswald (2010) find that more distant borrowers get less credit from the
bank. My work allows answering this question: what happens if the distance from the bank changes?
The existence of a closing-induced increase in termination rates confirms that the distance plays a
role. However, the effect appears to be heterogeneous. In particular, the impact is lower for the most
intense relationships. This evidence suggests that once a relationship is created, it is likely to survive

to a subsequent increase in distance.

The inertia for more intense bank-firm relationships can be due to the existence of switching
costs (see for a survey Farrell and Klemperer 2007). Barone, Felici and Pagnini (2011), using Italian
data at bank-firm level, empirically show that firms changing their main lender are exposed to a
sizable switching costs. They find that banks charge to new borrowers significant lower interest rates
to cover part of the switching costs, as also documented in loannidou and Ongena (2010). In a recent
paper, Bonfim, Nogueira and Ongena (2016) investigate loan conditions when branches close and
banks have otherwise no branches in the vicinity. They find that firms that transfer loans to a nearby
branch of another bank do not receive the discount in loan rates that prevails when firms otherwise
switch banks. Consistently with the results of this work, I find a statistically significant reduction in

the cost of credit only when banks do have other branches in the area where the closures occur.

Several studies have focused on the role of personnel-specific soft information in the credit
process (e.g., Drexler and Schoar 2014, Qian et al. 2015). Drexler and Schoar provide evidence that
borrowers whose loan officers are on leave are less likely to receive new loans from the bank and
more likely to apply for credit from other banks. After a branch closure the staff members are typically

reallocated among other branches, and this can result in a loss of soft information. This fact can



explain why I find statistically significant effects even when the distance increase caused by a branch

closure is small.

3. Data and matching procedure

The data cover a sample of Italian firms and bank branch closures over the period from 2010 to 2014.
I use two main sources, both coordinated by the Bank of Italy. The first source is the Archive on
financial institutions. The database includes very detailed information on bank branches, including
the date and the reason of closure (i.e., final closure, branch relocation, M&A). The second source is
the Italian Credit Register (CR). The Register contains information on loan contracts granted to each
borrower with debt from a bank above the threshold of 30,000 euro. The data set includes other
information such as economic activity (ATECO 2007) and institutional sector (ESA 2010).

Unfortunately, CR information is not available at branch level, because banks only report the
municipality where the lending branch is located. If a bank has two or more branches in the same
municipality, it is not possible to associate the borrowing firms to the lending branch. To bypass this
problem, I restrict my sample to the cases where a bank had in a given municipality one branch and
then closed it*. Such situation is very common in Italy. This was the case for half of all branches
operating at the end of 2009. The reason is that there are many small-sized municipalities, even in

highly urbanized areas®.

The closure of a branch may depend on bank’s and local economy’s characteristics which may
by themselves affect the outcomes. For example, the occurrence of an idiosyncratic bank shock may
result in branch closures while changing overall bank’s credit supply, also in municipalities where
the bank is remaining with active branches. Similarly, a local economic shock might induce branch
closures as well as a reduction in the demand for credit by local firms. Furthermore, the firms that
borrowed from the closed branches could operate in sectors characterized by poor growth prospects.

Indubitably, the empirical challenge of this paper is to isolate the casual effect of branch closures. To

4 The use of administrative borders to select closures should not give rise to a selection problem, since they should not
affect the bank’s decision to close a branch.

5 The average extent of Italian municipalities is very low and equal to 37.3 km? (the median value is also lower, 21.9
km?).



address this, I create a comparison group of bank-firm relationships by implementing an exact

matching on observables.

Using the Archive on financial institutions, I detect the branch closures occurred in the period
2010-2014°. T only consider final closures, not mere branch relocations. My sample comprises 500
closures, which represent around 10 percent of those that occurred in the period. Using CR
information, I then identify the borrowing firms reported by the closed branch exactly 12 months
before the closing date. From now on, I will refer to these firms (or relationships) simply as ‘treated’.
For each of them, I firstly identify a large set of nearby bank-firm relationships, for which the firm is
located near to the treated one and borrows from a bank branch near to the closed one’. Then, I match
(with replacement) on two firm variables: industry (24 sector groups, Table Al) and size (three

classes based on the number of employees and legal form, ESA 2010).

As the number of matched pairs is very large, I obtain CR information on firm loans for a (still
large) subset. Instead of selecting at random, I conduct a nearest neighbor matching in order to obtain
the most appropriate control group of credit relationships. The following three variables are
considered: the distance between the firms, the distance between the branches, and the bank size (7
sortable size classes, Bank of Italy)®. Using the propensity score matching is not worthwhile at this
point, because this would need to break down the exact matching. As an alternative, I use the
Euclidean distance normalized (NED) by dividing the ‘distance’ for each variable by the range of that

variable®. I obtain loans information for up to 35 nearest neighbors.

¢ ] exclude from the sample the branches whose bank stopped operating as a standalone entity in the year after the closure,
for example because merged with another bank. In such a case, it would be difficult to disentangle the effects of the
branch closure and of the merger. I exclude branches belonging to foreign banks and banks specialized in financing to
households (with over 90 percent of loans to the private sector provided to families). I also exclude some branch closures
carried out by minor banks (with total assets below € 1.3 billion). Such events are unlikely to be related to the
‘restructuring’ process that characterized the sample period. If I include these branches, the results remain substantially
unchanged.

7 A is considered a ‘nearby’ relationship for B if: (i) the distance between the municipalities where firms A and B have
their legal head office is less than 25 km and (ii) the distance between the municipalities where the bank branches A and
B are located is less than 25 km, too.

8 Banks are classified according to the volume of total assets. The variable used in the nearest neighbor matching is a
categorical variable that assumes values from 1 to 7.

? For each matched pair, I compute the following coefficient:
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Overall, the matching procedure is a sort of combination of exact and nearest neighbor matching.
To sum up, the procedure allowed me to find firms located near to the treated ones, belonging to the
same industry, having the same class size, and borrowing from a branch near to the closed one, which

eventually belonged to a bank with comparable size.

To further mitigate the endogeneity problem, I restrict my sample to those firms that 12 months
before the branch closure did not display any NPLs and did not default within the following year. To
get a balanced panel, I impose that a firm must be reported in CR (by any bank) at the date of closure
and after 12 months. To control for outliers, I drop firms with granted amounts below 30,000 euros'°

or greater than 1 billion euros.

The termination of a bank-firm relationship can be affected by its length and relevance. Such
two characteristics, commonly used as proxies for the intensity of the relationship, are not related to
any variable already included in the matching. Thus, I further improve the (exact) matching using the
following two dummy variables: length and share. The first variable is equal to one if the length of a
bank-firm relationship is less than two years; the second variable is equal to one if the value of loans
from a bank is greater than the 50 percent of the firm’s loans. Table A2 lists all the variables used in

the matching procedure.

Finally, for the treated units with at least two controls, I select up to five nearest neighbors!!. As
I will show below, such a choice gives rise to a well-balanced sample. The final sample comprises
5,228 treated units and 22,259 controls. The next section provides a descriptive analysis of the sample

and of the empirical model.

)2 1/2
[23=1 ((p,vmdpw) )]
NED;; = 7 M

where md,, = [max(var,) — min(var,)]?, i is a treated relationship, and j a matched control. md, is equal to (25)? for

the two distance variables and (6)? for the bank size. NED;jvaries between zero and one. Note that NED;; = 0 when
Pjv = Piv for every v.
10°A firm is also reported in CR if the amount of collateral is above the threshold.

"' When more than one credit relationship of the same firm is matched to a same treated unit, only one, the most similar,
is picked. Such choice allows preserving the sample balance when I study the effect of branch closures at firm level.
Otherwise, the number of control units would decline.
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4. Sample description and empirical model

4.1 Closed branches

This subsection describes the 500 closed branches in the sample. I provide some descriptive statistics
supporting the idea that the closures are unlikely idiosyncratic events, but the result of a wider process
aimed at improving banks’ efficiency. Indeed, during the sample period, the sudden increase in branch

closures was mainly due to large banking groups and was primarily driven by the need to cut costs.

The banks responsible for the sample closures are 55, the 7 percent of all Italian banks at the end
of 2009 (Table A3). Their market shares were 57.8 percent for bank branches and 46.5 percent for
business loans. About half of the banks were members of one of the top five Italian banking groups.
The 76.8 percent of the closed branches in the sample belonged to these banks. This is consistent with
the fact that the wave of branch closures in the sample period were mainly due to large banking

groups.

The sample branches are mostly small-sized (Table A4). The closed branches have, on average,
3.1 employees, 510 depositors and 263 borrowers. The outstanding deposits and loans amount,
respectively, to 4.7 and 9.7 million euros. The small size reflects the fact that in the sample period
banks have frequently closed small branches. Mistrulli et al. (2019) find evidence of this behavior in

the period 2007-2015.

Figure 2 illustrates the distribution of the municipalities where the 500 branch closures occurred.
A first look at the map indicates that branch closures are spatially well distributed over the country.
Table A5 provides some statistics to support this point. First, there are few cases where two or more
closures occurred in the same municipality. Second, the municipalities were located in 96 out of 110
Italian provinces. Their distribution also seems to reflect the whole distribution of bank branches. The
58.2 percent of the closures occurred in the North area, where it was localized the 58.0 percent of the
Italian branches at the end of 2009. Table A6 shows that the sample closures occurred less frequently
in very large municipalities (only 6.2 percent was located in municipality with more than 50,000
residents). The reason is that it is unlikely that a bank has only one branch in a very large municipality
and decides to close it. Nonetheless, 78.6 percent of sample closures took place in areas characterized

by a high or medium level of urbanization (only 20 percent in totally mountain municipalities).
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When a bank closes a branch, it normally consolidates the borrowers with a nearby branch, that
I call the ‘receiving’ branch. I define the receiving branch as the branch to which most of the
borrowing firms moved after the closure. Due to data availability, it is possible to identify only the
municipality in which the receiving branch was located'?. The median distance between the
‘receiving’ municipality and the municipality where the branch closure occurred is 8.7 km (the
average is 15.5 km, Table A6). The receiving municipality often has a larger population and a higher

level of urbanization.

4.2 Bank-firm relationships

The bank-firm relationships involved in a branch closure are 5,228, to whom I matched 22,259
controls. Many firms are micro or small. The treated firms have a median amount of (granted) credit
of nearly 375,000 euros and a median number of lenders of 3 (the means are 2.5 million and 3.8). The
same values for the controls are, respectively, 366,000 euros and 2 lenders (2 million and 3.4). Treated

and control samples have a similar share of single-bank firms (26.0 and 26.9 percent, respectively).

In the previous subsection, we have seen that the banks that closed the branches often had (at
least) another branch in a nearby municipality. By construction, firms in the control sample borrowed
from a bank branch near to the closed one. Thus, it is possible that such a branch belongs to the bank
that closed the branch. In fact, this occurs in the 14.5 percent of the matches. Moreover, in 60 percent
of cases the nearby branch pertained to another bank in the treated sample. This means that most of
the control bank-firm relationships belongs to one of the 55 banks responsible for the sample branch

closures.

Table A7 displays the number of treated and control observations by year. Overall, the average
number of controls for treated unit is 4.3. Table A8 provides a comparison between the treated and
control units. As anticipated above, the choice of a control ratio of 1:5 (with a minimum of 1:2) gives
rise to a quite balanced sample (column 2). A two-sample t-test is performed to check the existence
of differences in means for the variables used in the matching procedure and no significant differences

are found, except for bank size. The control bank-firm relationships are located very close to the

12 A year after the closing date, the 88 percent of the continuing firms borrowed from a branch located in the receiving
municipality. Moreover, in the 90 percent of these cases the receiving municipality is also the nearest to the
municipality where the closed branch was placed.

13



treated ones: the average distance is 4.9 km between the firms and 4.5 km between the lending

branches. Note that in both groups the firms are near to their lending branch.

4.3 The empirical model

To estimate the effects of branch closure on borrowing firms I consider a two-year window around
the branch closure (i.e., exactly 12 months before and after the event date). Thus, the data set is a
panel with two observations for each bank-firm relationship. I pull the data across all the branch

closures and estimate the average effect using the following model:

Yiber = @ + BCLOSE ¢ + UNPLFIRM; + ype + Wigier + Opt + Eppee (1)

where subscripts £, b, i, [, s and ¢ denote firm, bank, industry, size, location'®, and (calendar) year. The
subscript ¢ indicates the ‘cohort’ (the closed branch). Each cohort comprises the firms borrowing
from the closed branch and the comparison group of controls. CLOSE is a dummy equal to one when
firm f borrowed from closed branch ¢ and the calendar year ¢ is the post-closing year. f is the

parameter of interest and measures the change in the dependent variable due to branch closure.

I include firm-fixed effects (y.) to control for observed and unobserved, time-invariant
differences across firms and industry-size-location-cohort-time fixed effects (w;g+) to control for
observed and unobserved changes in loan demand, following Degryse et al. (2016)'*. The
specification also includes the ratio of nonperforming loans over total loans (NPLFIRM), as a proxy
of creditworthiness. Finally, bank-time fixed effects (§,;) are included to control for all observed and
unobserved bank heterogeneity in each period. To account for potential correlation of the errors
generated by the matching procedure, the standard errors are clustered by cohort!'>. Despite of many

fixed effects, thanks to the matching procedure, the number of singletons is very low (66).

13 The Local Market Area (LMA) where the treated firm was located. LMAs are computed by the Italian Statistical
Institute (ISTAT). They are sub-regional geographical areas where the bulk of the labor force lives and works.

141 include ‘cohort’ in the fixed effects, as in Gormley and Matsa (2011). Allowing fixed effects to vary across cohort is
more conservative. Comparable results are obtained if simple fixed effects are included.

15 Estimations are performed using the Stata package REGHDFE, implemented by Correia (2017), which is capable of
estimating models with more than two high-dimensional fixed effects. Specifically, REGHDFE allows reducing
computational burdens and it correctly estimates the cluster-robust errors.
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My setting mirrors a difference-in-differences approach. However, when the dependent variable
is relationship termination, the data set is not suitable for obtaining difference-in-differences
estimates, because by construction all bank-firm relationships in the sample were active at the pre-
closing date (i.e., 12 months before the event). Thus, in this case, the parameter  measures the simple
difference in the two-year termination rates between the treated and control group. Even if y is a
binary outcome, [ employ a linear probability model, because it allows the inclusion of a large number

of fixed effects and estimates are much easier to interpret.

5. The effects of branch closures on relationship termination

5.1 Baseline results

In this subsection, I study the effect of branch closure on relationship termination. Termination is
supposed to occur when the bank stops reporting the firm in the Credit Register. The dependent
variable in the model (1) is set to one when a bank-firm relationship terminates, zero otherwise. As
discussed above, Equation (1) allows me to simply compare the termination rates of treated
relationships versus the termination rates of control relationships over the 24-month window around

the closing date.

Table 1 reports two-year termination rates for both treated and control samples. Treated
relationships are terminated more frequently than control relationships (23.3 percent versus 14.2
percent). Table 2 statistically supports this evidence. The estimate for the parameter 8 in equation (1)
is positive and highly significant (column 1 and 2). The magnitude of the effect is 5.0 percent. This

is the first main result of the paper.

Table 3 reports the (cumulative) year-by-year estimates. The treated sample displays a higher
termination rate than the control sample in the year ending with the date of the event. Thus, to some
extent the effect of branch closure seems to be anticipated. This is very plausible as branch closure is
unlikely to be completely unexpected for the borrowers, who probably knew in advance that the bank
would have closed their branch. The estimated impact is 1.4 percent, significant at the 5 percent level
(column 1). Figure 4 and 5 plot the quarter-by-quarter coefficients, obtained by separately estimating
the model (1) over the eight quarters around the date of branch closure. Figure 4 displays the estimates

of the cumulative effect, Figure 5 the estimates obtained using only the continuing bank-firm

15



relationships at the beginning of each quarter. Both figures show that the anticipated effect is
substantially concentrated in the quarter immediately before the branch closure. Interestingly, the

coefficient in the fourth quarter preceding the closure is not statistically different from zero.

The effect of branch closure on relationship termination is stronger after the branch stopped
operating. Considering only the continuing relationships at the closing date, the estimated impact is
4.2 percent in the next 12 months (Figure 3). Figure 5 shows the effect is substantially stable in the
first three quarters, then decreases in the fourth quarter but remains statistically significant. This
seems to indicate the existence of a possible persistence. Indeed, the cumulative impact rises to 6.8
percent after 24 months from the closing date (column 3 of Table 3). Figure 3 confirms the existence

of a positive but smaller effect during the second post-closing year.

5.2 Robustness

In this subsection I subject the result in column 2 of Table 2 to a number of robustness tests. I start
with addressing the concern that outliers may drive the result. I run the same regression on several
subsets of closed branches. I use the closures between the 5 and 95 percentiles. To impose the
restriction I alternately consider four branch-level variables: (1) the share of terminations, (2) the
number of borrowing firms, (3) the distance from the receiving branch and (4) the (average) distance
from the borrowing firms. The results are reported in Table A9. The estimate for the parameter 8

varies from 4.7 to 6.9 percent.

The control sample is constructed by selecting a maximum number of five controls per treated
unit. Only the treated units with at least two controls are considered. I replicate the same regressions
in column 2 of Table 2 using different values for the (maximum and minimum) matching ratio. Table

A10 illustrates the estimates. The estimate for the parameter 3 varies from 4.4 to 6.6 percent.

The estimates in Table 2 are conducted at the individual bank level. However, the decision to
close a branch may be made at the group level, for instance to remove an overlapping resulting from
an acquisition'®. Thus, the consolidation of the closed branch with a nearby branch of a sister bank
could explain the result. To provide evidence that this is not the case, I replace bank-time FE with

group-time FE (column 1 of Table Al1) and then suppose termination occurs when the firm is no

16 The firms that borrowed simultaneously from two or more banks belonging to the same banking group account for 3
percent of the whole sample.
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longer reported in the CR by any bank belonging to the same group (column 2). In both cases, the
result still holds.

To control for bank characteristics, bank-time fixed effects are included in the model. I do not
perform an exact matching on bank characteristics. Only bank size is used to select the matches to be
included in the sample. Yet, as seen above, most of the control relationships (the 75 percent) pertain
to the 55 banks responsible for the sample closures. I exclude the control relationships that do not

pertain to these banks and the estimate remains unchanged (column 3).

Finally, because the matching is done with replacement, some controls are matched to more than
one treated relationship. Table 14 shows that these duplicates do not drive the result. The estimate

does not change when duplicates are weighted (column 4) or dropped (column 5).

5.3 Heterogeneous effects

Thus far, the results have shown that branch closure has a statistically significant and robust effect on
relationship termination. For further evidence on the nature of this relation, in this subsection I
examine the existence of heterogeneity along some relevant bank, firm or credit market
characteristics. I interact the variable of interest CLOSE in model (1) with two dummy variables and
perform an F-test to determine whether the two estimates of the coefficient § are statistically different.

Table 4 shows the results.

The positive impact of branch closures on the termination rate suggests that physical proximity
should matter. If this is the case, the closing-induced increase in the termination rate should be related
to the induced increase in the distance from the bank. Table 4 shows this is the case. The effect on
relationship termination is weaker when the individual bank has an alternative branch in a nearby

municipality (less than 9 km away, column 3).

The effect of branch closures should be related on the ease with which borrowing firms can
replace the bank, with a new nearby bank or a bank from which it already borrowed. Actually, branch
closures lead to a larger increase in termination rates when there are many branches belonging to rival
banks inside the municipality where the closure occurred (3 or more branches, column 4) and when

the firms has multiple credit relationships (column 5).

The ease of exiting the relationship may also depend on the type of loans. Contractually, early

termination is easier for revolving credit lines and loans backed by accounts receivable than term
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loans. As shown in Table 4, branch closures lead to a larger increase in termination rates when the
share of term loans is low (less than 20 percent of the firm’s loans held at the bank; column 9). This
indicates that the effects of branch closures may take some time to fully materialize, which is
consistent with the existence of a statistically significant effect in the second post-closing year (Figure

3 and Table 3).

Theoretical considerations on relationship banking suggest that the effects of branch closure may
be related to the intensity of credit relationship, which can be measured by both the length and the
share of firm’s debt held at the bank. Indeed, the impact on the termination rate is larger for young
relationships (less than 2 years old; column 6) and when the value of loans from the bank is low (less
than 50 percent of firm’s loans; column 7). In line with this evidence, the induced increase is greater

when the firm uses only a small fraction of the granted loans (less than 50 percent, column 8).

Finally, the effects of branch closures on termination rates are similar for small firms (with less
than 20 employees) and large firms (column 1). With regards to branch size, the estimated coefficient
for large branches (with more than 3 employees, column 2) is lower than that for small ones, but the

two coefficients are not statistically different.

6. The effects of branch closures on credit

In this section, I investigate whether the decision of a bank to close a branch affects the total credit
availability for the borrowing firms. Following Bonaccorsi Di Patti and Gobbi (2007), the dependent
variable in model (1) is now the logarithm of the loans granted to the firm (and reported in CR) by
all the banks (LOGCRTOT). Thus, the estimated effect also captures the reaction of the rival banks. I
consider all the firms in the sample, regardless of the fact that the credit relationship with the bank is

terminated or not. The bank-time FE is excluded from the estimations.

Table 5 reports the estimates for the entire sample. Branch closures are not associated with a
decrease in credit availability in the 24 months around the closure (column 1 and 2). The coefficient
of interest §, which measures the change on credit due to branch closures, is negative but not
statistically and economically significant (-0,6 percent). This is the second main result of the paper.

Note that no effect is found in the pre-closing year (column 3) or in the post-closing year (column 4).
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The coefficient is negative only in the latter case. These estimates suggest that the firms that have

terminated the relationship with the bank were able to obtain credit from other banks.

As shown in column 1 of Table 4, branch closures lead to similar increases in relationship exist
for large and small firms. Table 6 shows instead there exists a negative effect on credit only for small
firms, and only in the year after the event (columns 1 and 2). When I run the model (1) for small firms
in the year beginning at the closing date a 2.1 percent reduction in total credit is found, significant at
1 percent level (column 3). However, the effect appears to be temporary as it vanishes in the second
year (Figure 6). To some extent, it seems to be related to relationship termination, as borrowers who
experience relationship termination and a branch closure are associated with a larger decrease in
credit than borrowers who experience only relationship termination (column 4). Interestingly, the
adverse effect of branch closures is found to be limited to short-term credit lines (revolving credit
lines and loans backed by accounts receivable; Table 7, columns 3). This is consistent with the
evidence of a stronger impact on termination rates among credit relationships with a low share of

term loans (Table 4, column 9).

To better characterize the result in column 3 of Table 6, I investigate the existence of
heterogeneous effects. Table 8 contains the estimates. Consistently with the evidences on relationship
termination (Table 4), the adverse effect on credit availability for small firms is found only when the
number of bank branches located in the municipality where the closure occurred is high (column 2),
the firm has multiple credit relationships (column 3), and the firm holds at the bank less than half of
its bank debt (column 4). On the contrary, there is no effect when the length of the relationship with
the bank is less than two years (column 6), despite younger relationships experience a higher increase
in termination rates, as shown in column 6 of Table 4. Finally, the adverse impact on credit is not
related to the distance of the alternative branch of the individual bank (column 1). A negative effect

is observed even when the receiving branch is near to the closed one.

7. The effects of branch closures on the cost of credit

In this section, I study the effect of branch closures on the cost of credit for the borrowers. I focus on
credit lines contracts, because banks can unilaterally modify at any time the interest rates charged to

the borrowers. The analysis is performed at firm level. As in the previous section, I estimate the model
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(1) by considering all the firms in the sample, regardless the credit relationship with the bank is

terminated or not. The bank-time FE is excluded from the estimations.

The dependent variable in model (1) is now the (weighted!”) average interest rate on the credit
lines granted to the firm by its lending banks (CREDITCOST). The parameter of interest f measures
the change in the cost of credit lines associated to a branch closure. Given that the interest rate charged
to the firm may also depend on the size of the loans, I also include in the specification the logarithm

of the total amount of credit lines (FIRMLOANS).

The analysis cannot be conducted on the entire sample, because not all firms have credit lines
and interest rate data are not always available. Specifically, information on interest rates are only
reported by a subset of banks (the most representative ones) and the reporting threshold (75,000
euros) is higher than that for loans (30,000 euros). The final subsample!® comprises 1,999 treated
units and 7,604 controls (on average, 3.8 controls per treated unit, with standard deviation of 1.22).
With reference to firm size, the share of small firms is now lower than in the entire sample (27.1 and

48.7 percent, respectively), most likely due to the higher reporting threshold.

Table 9 shows the results of the estimates. Branch closures are associated with a weak decrease
in the cost of credit in the 24 months around the closure (column 1 and 2). The coefficient of interest
[ is -0.12, statistically significant only at the 10 percent level. No effect is found in the pre-closing
year (column 3), but only in the post-closing year (column 4). The negative effect is observed only
for large firms (Table 10). When I run the model for large firms in the year beginning at the closing
date a 17 basis point reduction in the cost of credit is found, significant at 5 percent level (column 1).
Figure 7 shows that there is some persistence in the effect during the second year. As shown in column
(2) of Table 11, the decrease in the cost of credit associated to branch closure appears to be related to
relationship termination. Some studies have empirically shown that firms that switch banks receive a

discount in loan rates (Ioannidou and Ongena 2010, Barone, Felici and Pagnini 2011). These

17 The weighted average is calculated using as a weight the quarterly amount of drawn loan (daily balance) times the
number of days, which is used to compute the interests that the borrower has to pay.

18 Given that data on interest rates are quarterly while those on loans are monthly, I match loans with interest rate
information at the end of the calendar quarter. To limit the impact of outliers, the 1% tails of the data are winsorized. To
have a balanced sample, I only include the (treated and control) firms that have credit lines at -12, 0 and +12 months
relative to the branch closing date. Finally, as for the loan analysis, I consider the treated units with at least 2 controls and
a maximum of 5 controls per treated unit.
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evidences are consistent with the existence of switching costs. In a recent work, Bonfim, Nogueira
and Ongena (2016) find no evidence of a discount in loan rates for firms that switch banks when
branches close and banks have otherwise no branches in the vicinity. Consistently with this result,
estimation in column (3) of Table 11 shows that the reduction in the cost of credit is statistically

significant only when the banks do have other nearby branches.

8. Concluding remarks

This paper analyzes the effect of branch closures using bank-firm matched data. The main findings
are as follows. Branch closures are associated with an increase in the probability of relationship
termination. There is no evidence of an impact on total credit at firm level, a weak effect is found
only for small firms. On the credit cost side, I found evidence of a statistically significant decline on

loan rate for (large) firms, which seems to be related to relationship termination.

This paper uses a sample of branch closures occurred in Italy from 2010 to 2014. Due to limited
data availability, the sample does not include all the closures (only 500, about the 10 percent).
Specifically, the sample does not comprise branch closures occurred in the municipalities where the
bank had two or more branches. Consequently, the result of this paper likely overestimates the impact
of branch closures occurred in Italy in the sample period, as a weaker effect on relationship

termination is found when the bank had an alternative branch in a nearby municipality.

The absence of a negative effect on credit available for firms formerly served by the closed
branch does not necessarily mean that there is no effect at all. In fact, branch closures cause changes
to the local banking structure (e.g., by reducing the intensity of bank competition), which may lower
access to credit in the area in the future. In a recent paper, Nguyen (2019) finds evidence for the U.S.

of a prolonged decline in (new) loans to local small business. I leave this question for future research.
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Figure 2. The distribution of the sample branch closures
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Figure 7. The effect of branch closure on the cost of credit lines for large
firms
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Table 1. Descriptive statistics

Treated Controls Whole sample
Name of the variable: Mean SD Mean SD Mean SD Obs.

Relationship termination

(-12,+12) window 0.233 0.423 0.142 0.349 0.159 0.366 27,487
Log of firm’s granted credit

- 12 months 13.01 1.583 12.99 1.562 12.98 1.566 27,487

+12 months 12.86 1.655 12.85 1.616 12.86 1.624 27,487
NPL ratio

- 12 months 0.000 0.000 0.000 0.000 0.000 0.000 27,487

+12 months 0.051 0.197 0.039 0.174 0.041 0.179 27,487

-share of firms 0.094 0.291 0.069 0.255 0.074 0262 27,487
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Table 2. The effect of branch closure on termination
(after 12 months)

Dependent variable: RELBREAK

M @

CLOSE 0.050%** 0.050%**
(0.009) (0.009)

NPLFIRM -0.002
(0.016)

Firm-Cohort FE yes yes
Industry-Size-Location-Year-Cohort FE yes yes
Bank-Year FE yes yes
No. of observations 54,974 54,974
No. of relationships 27,487 27,487
No. of treated 5,228 5,228
No. of branch closures 500 500
R-squared 0.654 0.654

Standard errors clustered at the cohort level are in parentheses. ***p<0.01, **p<0.05,
sk
p<0.1.

Table 3. The effect of branch closure on termination
(0, 12 and 24 months after the closing date)

Dependent variable: RELBREAK

Months after the closing date:

€] (@) 3
+0 months +12 months +24 months
CLOSE 0.014** 0.050%** 0.068%**
(0.007) (0.009) (0.010)
NPLFIRM -0.006 -0.002 0.011
(0.018) (0.016) (0.015)
No. of observations 54,974 54,974 52,860
No. of relationships 27,487 27,487 26,287
No. of treated 5,228 5,228 4,997
No. of branch closures 500 500 500
R-squared 0.632 0.654 0.678

Standard errors clustered at the cohort level are in parentheses. ***p<0.01, **p<0.05, *p<0.1.
Firm-Cohort, Industry-Size-Location-Year-Cohort, and Bank-Year fixed effects are included.
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Table 4. The effect of branch closure on termination:

Dependent variable: RELBREAK

heterogeneous effects

CLOSE x LARGEFIRM

CLOSE x SMALLFIRM

CLOSE x LARGEBRH

CLOSE x SMALLBRH

CLOSE x HIGHDIST

CLOSE x LOWDIST

CLOSE x MANYBRH

CLOSE x FEWBRH

CLOSE x MULTI

CLOSE x SINGLE

F-TEST

PROB>F

No. of observations

(1
Firm size

0.049%**

(0.011)

0.05 [***

(0.011)

0.02
0.89
54,974

) (3)
Branch size Distance

0.037%**
(0.013)
0.059%%*%*
(0.011)

0.084***

(0.013)

0.026**

(0.011)

1.71 13.60

0.19 0.00

54,974 54,878

“4)
Munipality’s
branches

0.059%**
(0.011)
0.030%*
(0.013)

3.02
0.08
54,974

®)
Multiple
lending

0.058%*%*
(0.010)
0.030%*
(0.013)
3.85
0.05
54,974

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort, Industry-Size-
Location-Year-Cohort, and Bank-Year fixed effects are included. NPLFIRM is included. SMALLFIRM is equal to one when
the firm has less than 20 employees. SMALLBRH is equal to one when the branch has more 3 or less employees. LOWDIST
is equal to one if the distance of the ‘receiving’ from the municipality where the closed branch was located is less than 9 km.
FEWBRAN is equal to one if there were 3 or less branches in the municipality where closure occurred.
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Table 4. The effect of branch closure on termination:

heterogeneous effects (continued)

Dependent variable: RELBREAK

(6) (N
Length Bank share
CLOSE x OLD 0.042%**
(0.009)
CLOSE x YOUNG 0.072%%*
(0.017)
CLOSE x HIGHSHARE 0.029%**
(0.011)
CLOSE x LOWSHARE
0.065%**
(0.011)
CLOSE x HIGHDRAWN
CLOSE x LOWDRAWN
CLOSE x TERMLOANS
CLOSE x OTHERLOANS
F-TEST 2.92 6.51
PROB>F 0.09 0.01
No. of observations 54,974 54,974

®)

Drawn loans

0.028%%*
(0.010)
0.096%**
(0.014)

22.88
0.00
54,974

©
Type of loans

0.031%%*
(0.010)
0.071%**
(0.011)
9.11
0.00
54,974

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort, Industry-
Size-Location-Year-Cohort, and Bank-Year fixed effects are included. NPLFIRM is included. YOUNG is equal to
one if the length of the bank-firm relationship is less than two years. LOWSHARE is equal to one if the value of loans
from the bank is less than the 50 percent of the firm’s loans. LOWDRAWN is equal to one when the firm used less
than the 50 per cent of the credit granted by the bank. TERMLOANS is equal to one when the share of term loan at

the individual bank is lower than 20 percent (the median).
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Table 5. The effect of branch closure on firm loans

Dependent variable: LOGCRTOT

CLOSE

NPLFIRM

Firm-Cohort FE
Industry-Size-Location-Year-Cohort FE
No. of observations

No. of relationships

No. of treated

No. of branch closures

R-squared

(M

-0.010
(0.008)

yes
yes
54,974
27,487
5228
500
0.982

@

-0.006
(0.007)
-0.405%
(0.027)
yes

yes
54,974
27,487
5,228

500

0.982

3

Year before
0.002
(0.005)
-0.174%**
(0.023)
yes
yes
54,974
27,487
5228
500
0.992

“

Year after
-0.009
(0.005)
-0.289%**
(0.027)
yes
yes
54,974
27,487
5,228
500
0.990

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1.
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Table 6. The effect of branch closure on firm loans: firm size

Dependent variable: LOGCRTOT

CLOSE x LARGEFIRM

CLOSE x SMALLFIRM

CLOSE

No. of observations
No. of relationships
No. of treated

No. of branch closures

R-squared

(M

0.005
(0.011)

-0.017
(0.011)

54,974
27,487
5,228
500
0.982

@

Year after

0.003
(0.008)

-0.021%**

(0.008)

54,974
27,487
5,228
500
0.990

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-
Cohort and Industry-Size-Location-Year-Cohort are included. NPLFIRM is included.

Table 7. The effect of branch closure on small firm loans

(12 months after the closing date)

Dependent variable (LOG):
CLOSE

TREAT x POST x BREAK

CTRL x POST x BREAK

No. of observations
No. of relationships
No. of treated

No. of branch closures

R-squared

(M

Total loans
-0.021***
(0.008)

26,768
13,384
2,574
475
0.981

2

Total loans

-0.117%%
(0.016)
-0.090%
(0.013)
26,768
13,384
2,574

475

0.981

)

Credit lines and

receivables

-0.043%%*
(0.014)

20,795
10,083
1,900
473
0.981

“)

Term loans

0.012
(0.019)

17,674
8,058
1,546

472
0.966

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort and Industry-
Size-Location-Year-Cohort are included. NPLFIRM is included.
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Table 8. The effect of branch closure on small firm loans: heterogeneous effects

Dependent variable: LOGCRTOT

(12 months after the closing date)

CLOSE x HIGHDIST

CLOSE x LOWDIST

CLOSE x MANYBRH

CLOSE x FEWBRH

CLOSE x OLD

CLOSE x YOUNG

CLOSE x HIGHSHARE

CLOSE x LOWSHARE

CLOSE x MULTI

CLOSE x SINGLE

F-TEST

PROB>F

No. of observations

R-squared

1) 2

Distance M;::E:Eg’s
-0.024**
(0.011)
-0.020*
(0.011)

-0.030%**

(0.009)

-0.004

(0.014)

0.05 2.33

0.82 0.13

26,702 26,768

0.981 0.981

3)

Length

-0.023 %
(0.009)
0.014
(0.015)

0.29
0.59
26,768
0.981

“ (&)
Bank share Mult?ple
lending
-0.012
(0.010)
-0.033**
(0.013)
-0.037%**
(0.011)
0.000
(0.011)
1.57 5.63
0.21 0.01
26,768 26,768
0.981 0.981

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort and Industry-Size-
Location-Year-Cohort are included. NPLFIRM is included. LOWDIST is equal to one if the distance between the ‘receiving’ and
the ‘previous’ municipalities is less than 9 km. FEWBRAN is equal to one if there were 2 or less branches in the ‘previous’
municipalities, excluding the closed branch. YOUNG is equal to one if the length of the bank-firm relationship is less than two years.
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Table 9. The effect of branch closure on the cost of credit lines

Dependent variable: CREDITCOST

(M @ 3) “4)
Year before Year after

CLOSE -0.11 -0.12% -0.01 -0.12%*
(0.07) (0.07) (0.06) (0.06)

NPLFIRM 1.56%** 1.46%** 1.50%**
(0.26) (0.30) 0.31)

FIRMLOANS (log) 0.5 ** -0.44%%* -0.28%*
(0.10) (0.13) 0.12)

Firm-Cohort FE yes yes yes yes
Industry-Size-Location-Year-Cohort FE yes yes yes yes
No. of observations 19,206 19,206 19,206 19,206
No. of relationships 9,603 9,603 9,603 9,603
No. of treated 1,999 1,999 1,999 1,999
No. of branch closures 404 404 404 404
R-squared 0.847 0.850 0.895 0.892

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1.

Table 10. The effect of branch closure on the cost of credit lines: firm size

Dependent variable: CREDITCOST

(1 (@) €)
Year before Year after
CLOSE x LARGEFIRM -0.18** -0.00 -0.17%*
(0.08) (0.07) (0.07)
CLOSE x SMALLFIRM 0.02 -0.02 0.03
(0.12) (0.09) (0.10)
No. of observations 19,206 19,206 19,206
No. of relationships 9,603 9,603 9,603
No. of treated 1,999 1,999 1,999
No. of branch closures 404 404 404
R-squared 0.850 0.895 0.892

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort and Industry-Size-
Location-Year-Cohort are included. NPLFIRM and FIRMLOANS are included.
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Table 11. The effect of branch closure on the cost of credit lines for large firms

(12 months after the closing date)

Dependent variable: CREDITCOST

1)

CLOSE -0.17%*

(0.07)
TREAT x POST x BREAK
CTRL x POST x BREAK
CLOSE x HIGHDIST
CLOSE x LOWDIST
No. of observations 14,006
No. of relationships 7,003
No. of treated 1,410
No. of branch closures 340
R-squared 0.884

@

0.46%*
(0.18)
-0.11
(0.12)

14,006
7,003
1,410

340
0.884

3)

-0.14
(0.10)
-0.22%*
(0.10)

13,996
6,998
1,409

339
0.884

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort and Industry-Size-

Location-Year-Cohort are included. NPLFIRM and FIRMLOANS are included.
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Appendix

Table Al. Industry Definition

No. Description Classification
Ateco 2007
1 Agriculture, forestry and fishing 01-03
2 Mining and quarrying 05-09
Manufacturing
3 Food, beverages and tobacco products 10-12
4 Textiles, clothing and leather products 13-15
5 Wood and wood products and furnishings 16, 31
6 Paper, paper products and printing 17-18
7 Refined petroleum products, chemical products and pharmaceuticals 19-21
8 Rubber and plastic products 22
9 Basic metals, fabricated metal products and nonmetallic mineral 2325
products
10 Electronics products, electrical and non-electrical
equipment and apparatus 2627
11 Machinery and equipment 28
12 Motor vehicles and other transport equipment 29-30
13 Other products of manufacturing 32-33
14 Electricity, gas, steam and air conditioning supply. Water supply, 35.39
sewerage, waste management and remediation activities
15 Construction 41-43
Services
16 Wholesale and retail trade, repair of motor vehicles and motorcycles 45-47
17 Transportation and storage 49-53
18 Accommodation and food service activities 55-56
19 Information and communication 58-63
20 Real estate activities 68
21 Professional, scientific and technical activities 69-75
22 Administrative and support service activities 77-82
23 Other service activities 84-98
24 All remaining activities
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Table A2. Matching variables

Variables

Description

Firm’s geographical position

Branch’s geographical position

Firm’s creditworthiness

Firm’s industry

Firm’s size

Relationship’s length

Relationship’s relevance

Nearest neighbor matching*

Distance between the firms

Distance between the branches

Bank’s size

Exact matching

The distance between the municipalities where the two firms have
their legal head office is less than 25 km.

The distance between the municipalities where the two branches
are located is less than 25 km.

Firms that did not display any NPLs 12 months before closure and
did not default after one year.

24 industries (two-digit, see Table Al)

1 if limited company or firms with more than 20 employees, 2 if
firms with less than 20 and more than 5 employees, and 3 if firms
with less than 5 employees.

1 if the length of a credit relationship is less than 2 years, 0
otherwise.

1 if the loans from the bank is larger than the 50 percent of the
firm’s loans, 0 otherwise.

The distance between the municipalities where the two firms have
their legal head office.

The distance between the municipalities where the two branches
are located.

7 orderable size classes, according to the volume of total assets.

* Euclidean distance normalized by the range of each variable (see footnote 9). This coefficient is used to select a
given number of matches for each treated unit.
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Table A3. Sample description: banks

Closing year

2010-12 2013 2014 2010-14

Banks

No. of banks 32 28 32 55
Share in a large banking group 62.5 53.6 40.6 49.1
Share of Italian banks 4.1 4.0 4.7 7.0
Share of Italian bank branches 442 49.4 56.5 57.8
Share of private sector’s loans 342 45.7 54.1 46.5
Closed branches

No. of branches 126 153 221 500
Share of the bank’s branches (mean) 2.7 1.6 22 2.3
Share in a large banking group 79.4 80.4 72.9 76.8
Large banks 31.7 51.6 54.8 48.0
Medium banks 46.0 26.1 23.1 29.8
Small banks 223 223 22.1 222

The size classes ‘large’, ‘medium’ and ‘small’ refer to banks with total assets, respectively,
greater than €26 billion, between €9 billion and €26 billion, and below €9 billion.

Table A4. Sample description: closed branches

Means Medians

2010-12 2013 2014  2010-14 | 2010-12 2013 2014  2010-14
No. of branches 124 148 217 489 124 148 217 489
No. of employees 2.9 33 3.1 3.1 3.0 3.0 3.0 3.0
No. of depositors 439.2  506.1 5533 510.1 349.5  443.0 394.0 394.0
No. of borrowers 221.0 286.6 271.8 263.4 1940 2685 2420 226.0
Amount of deposits 4.1 4.8 5.0 4.7 3.1 3.9 3.8 3.6
Amount of loans 8.6 10.5 9.9 9.7 53 7.7 7.7 7.2

Source: Supervisory reports. End-of-year data. Statistics refer to the second year before or, if not available, the year before
the branch closure. Data are missing for 11 branches.
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Table A9. Robustness check: subsamples

Dependent variable: RELBREAK

(M

Share of term.

CLOSE
0.069%**
(0.010)
NPLFIRM 0.001
(0.018)
No. of observations
47,824
No. of relationships 23,912
No. of treated 5,228
No. of branch closures 358
R-squared 0.653

@

No. of firms

0.055%%*
(0.009)
0.002
(0.018)

44,760
22,380
4,696
446
0.661

3)
Distance
receiving

branch

0.049%%x
(0.009)
0.016
(0.017)

49,322
27,487
4,685
450
0.655

4)
Distance
from firms

0.047%%%
(0.009)
0.003
(0.017)

50,660
25,330
4,800
424
0.655

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort,
Industry-Size-Location-Year-Cohort, and Bank-Year fixed effects are included. Regressions are run using
closures between the 5th and 95th percentile. The restriction is imposed on the following branch-level

variables: (1) the share of relationship terminations occurred in the two-year period around the closing date,
(2) the number of borrowing firms, (3) the distance between the receiving municipality and the previous one
where the closed branch was placed and (4) the average distance from the borrowing firms.
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Table A10. Robustness check: matching ratio

Dependent variable: RELBREAK

Number of controls per treated unit

o
Min 1 - Max 5
CLOSE 0.049%**
(0.009)
NPLFIRM -0.002
(0.016)
No. of observations 58,490
No. of relationships 29,245
No. of treated 6,107
No. of branch closures 507
R-squared 0.662

@
Min 2 - Max 6

0.053%**
(0.009)
0.001
(0.016)
60,614
30,307
5,228
500
0.647

3)
Min 1- Max 1
0.048%**
(0.012)
-0.006
(0.024)
24,428
12,214
6,107
507
0.761

“4) ®)
Min5-Max5 Min 10 - Max 10
0.044%** 0.066%**
(0.010) (0.015)
0.000 -0.037
(0.019) (0.026)
40,248 27,874
20,124 13,937
3,354 1,267
448 313
0.649 0.628

Standard errors clustered at the cohort level are in parentheses; ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort, Industry-Size-Location-Year-
Cohort, and Bank-Year fixed effects are included.

Dependent variable: RELBREAK

Table A11. Further robustness checks

CLOSE

NPLFIRM

Group-Year FE
Bank-Year FE

No. of observations
No. of relationships
No. of treated

No. of branch closures

R-squared

)
FE
group level

0.054%%
(0.009)
-0.001
(0.016)
yes

no
54,974
27,487
5,228
500
0.649

(@)
Break
group level

0.060%**
(0.009)
-0.000
(0.016)
yes

no
54,974
27,487
5,228
500
0.644

3)
‘Treated’
banks only

0.048 %
(0.009)
-0.032%
(0.018)

no

yes
42,828
21,414
4,869
494
0.670

“
Duplicates
weight

0.051 %%
(0.009)
-0.001
(0.015)
no

yes
54,974
27,487
5,228
500
0.656

(5)
Duplicates
drop

0049
(0.009)
-0.000
(0.015)
no

yes
48,392
24,209
5,228
500
0.659

Standard errors clustered at the cohort level are in parentheses. ***p<0.01, **p<0.05, *p<0.1. Firm-Cohort and
Industry-Size-Location-Year-Cohort fixed effects are included.
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