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Abstract

Over the last decade, most credit-industries reggdt a decline in lending volumes, while
factoring industries instead registered a substhgtiowth in terms of turnover. Surprisingly,
only a handful of papers so far investigate facprcompanies. Do factoring firms display the
same stability levels of banks? Is the competiipnilar in factoring and banking industries? Is
the relationship between competition and stabiligysame in these industries? Focusing on lItaly
(one of the largest factoring and banking markat&urope) and using a unique dataset, we
show three main results: factoring companies anealgerage) more stable than banks; 2) the
stability of factoring companies increase when cetitipn declines (competition-fragility view);

3) the competition-fragility view is weaker in tfectoring industry than in the banking industry.
Our findings indicate that competition in the lgadicredit industry was greater in factoring than
in banking.
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1. Introduction

In the last decade, most credit-industries regster decline in lending volumes, while factoring
industries instead registered a substantial inereaterms of volume. Since the Global Financial
Crisis of 2008, many firms, particularly SMEs, expaced greater difficulty in obtaining
traditional bank funding. Conversely, the finan@asis increased companies’ demand for trade-
credits, and this explained the increase for fawtpservices. In particular, the total factoring
volume in EU increased by 62% (from €990 to €1,606illions) over the period 2010-2017.
Factoring provides a mix of financial serviteincluding credit protection receivable
management, and collectioishas now become a primary source of funding fostrfirms in
Europe (the factoring and commercial finance wagi%0of European GDP in 2016). Like
banks, factoring companies are supervised in mosodean countries and it is critical for
supervised authorities to understand if a greadepetition in the industry would lead factoring
companies to increase their risk-taking (e.g. fomag riskier borrowers to increase their market
power) or decrease their risk taking (e.g. beconmmge selective in screening borrowers to
minimize credit losses). The good functioning of flactoring industry is important to provide

greater financing flows to companies.

The competition-stability nexus has gathered aofoattention in the banking literature
(Goddard and Wilson, 2009; Wilson et al., 2010)rp8aingly however, past papers have
essentially focused on the banking industry, ongttio consider other sectors within the credit
industries. This is mostly due to the lack of dataon-banking financial institutions. This paper
covers this gap and provides new findings on tleiomship between competition and stability

in the factoring industry. The main contribution afr study to the existing literature dealing

! See Fiordelisi and Molyneux, (2004) for more detan the factoring industry.



with the link between competition and stabilitytimt, as far as we are aware, this denotes the
first attempt at investigating this issue in a fo@mking credit sector, such as the factoring

industry.

Specifically, we test our hypotheses by jointly lggimg banking and factoring firms and
controlling for bank characteristics and macroecnicadeterminants. Firm stability is estimated
using two variables: the Z-score and the Capit&iak (CAR). Competition is estimated using
the Lerner Index which is employed extensivelyhia existing banking literature (Carbo et al.,
2009; Cipollini and Fiordelisi, 2012; Liu and Wil$p2013, Liu et al., 2013; Fiordelisi and Mare,
2014, Degl'lnnocenti et al., 2018, 2019; Clark &t @018, Fiordelisi, Mare, and Molyneux
2018). We use a panel-data vector auto-regressieramine the link between competition and

bank risk measures.

Furthermore, we make use of a unique dataset dfartafactoring companies
(“Osservatorio sugli Intermediari Finanziari Non Bamc (OSSFIN) database). Our focus is on
Italy for various reasons. First, credit institutioare major players in the ltalian financial
systems and, of course, banks are the most impoctadit institutions. However, factoring
companies have grown consistently during the lasade and the Italian factoring industry is
one of the major factoring markets in Europe wittotal turnover of 209 Euro billions, i.e.
13.9% of the whole European market and 12.5% of Itakan GDP. Second, factoring
companies are supervised as specialized financidrmediaries and the link between
competition and stability (both are aims of theeswjsory authority) is crucial both in banking

(where there is extensive evidence) and the faajandustry.

% Source of data: EU Federation website: https.#eudom/total-factoring.html.




We find four main results. First, we show a posgitlink between firm market-power and
stability in the credit industry (both factoringdabanking) supporting the competition fragility-
view. Second, factoring companies are (on averageg stable than banks in the Italian credit
industry. Third, we show that the competition-fiagiview is weaker in the factoring industry
than in banking. Fourth, the impulse responsesisif variables to variation in competition
degree, and vice versa, mainly show significantepas for the factoring industry. Particularly,
we find a significant and negative response of Zk&core and the CAR in the short run to
possible shocks in the Lerner Index, but such &tefends towards zero in the medium term.
Finally, we find evidence that the Lerner Indexr@ases as the effect of a shock in the Z-score,

while increases because of a shock in the CARarfdbtoring industry.

Our paper provides new important insights to pofr@gkers, practitioners, and academics
that there are differences between factoring fiand banks in terms of stability (greater in
factoring), competition (greater in factoring), amdtheir relationship (where the competition-
fragility view is weaker in factoring). Overall tHfactoring industry appears to be more stable
than commercial banks and less vulnerable to filahreises because of the peculiarity of its
business model. However, policy makers should berewf the fact that the level of stability of
the sector could decrease as the effect of theotidaion process and a consequent increase of
the factoring firms’ market share. Furthermore, ¢heation of a niche of specialization in terms
of industrial and geographic markets could furtbehance the monopoly market power of
certain financial intermediaries in the factoringdustry in this way harming both the
competition and the stability of the financial istiy. In spite of the idiosyncrasies of the
factoring business, commercial banks could stitlklat the practices adopted in the factoring

industry to advance risk management (and poteyti@trease non-performing loans).



The paper is organized as follows. Section 2 pewidn overview of the factoring
industry in Italy. Section 3 discusses the literatteview and the hypotheses; Section 4 presents
the methodology (Section 4.1.) and the estimatiomcgrure for the competition measures
(Section 4.2) and stability (Section 4.3). Secti@ngresents the data. Section 6 reports the
summary statistics and preliminary investigatiorhilev Section 7 describes the empirical

findings. Finally, Section 8 concludes.

2. An overview of the factoring industry in Italy®

Since the 2008 financial crisis, the Italian fagtgrindustry has seen a strong increase of
almost 72.3% in terms of turnover. Furthermore,rtevance of the total turnover for factoring
in Italy is almost 13% of the GDP and it has seernnarease of almost of 23% over the period
2011-2016. Nowadays, factoring represents one efhjor sources of firms to finance their
working capital especially for firms operating metmanufacturing, service, and retail sectors in

Europe.

Factoring services can be offered by bank-relaitedependent, captive firms or banks.
Commercial banks tend to create an ad-hoc firmiwithe group that deals with factoring
services/products (e.g. UBI factor, Unicredit Faictg). Financial intermediaries that belong to a
banking group cover almost 50% of the entire mankderms of turnover. Captive firms refer
instead to firms that have been created by indiiggroups to offer factoring products/services
(e.g. GE capital), while independent firms do nat belong to any group. Captive and
independent firms deal with more than 10% of thaltéactoring turnover in Italy, while the

remaining market share belongs to banks.

? The source for the data reported in this sec8ohsisifact, the Italian association of factoring.



In Italy, factoring firms are financial intermedes subject to equivalent regulatory
requirements of the banking sector (for exampldeinms of capital reserves and loan loss
provisioning) based on the principle of proportilitya Instead, due to the characteristics of the
business, factoring firms do not usually hold odfdnce sheet activities. Furthermore, differently

from banks, factoring firms cannot collect deposits

< Insert Table 1 >

3. Literature review and research hypotheses deveglment

The banking literature has already thoroughly exauahithe link between competition and
stability (Goddard and Wilson, 2009; Wilson et aD10). Higher competition is often related to
more innovation (Cornaggia et al., 2015), greaticiency (Casu and Girardone, 2009, Schaeck
and Cih&k, 2014), higher quality products and Ibgiteces for customers (Anginer et al., 2012),
or it entails holding more capital (Beck et al.,080 Schaeck et al., 2009). The economic
conditions at the regional level play a pivotalerah affecting the stability of European banks
(Liu et al., 2013). Moreover, from a social welfgerspective, greater competition contributes to
decrease the deadweight loss generated by markedrpoa lower spreads (i.e., Harberger’s
triangle - lower output and higher price) (Chortsret al., 2012). However, competition can also
harm the “charter value” of banks, in this way e®sing the instability of the financial system
(Allen and Gale, 2004). Maximum welfare may engenmtegative externalities if it lowers bank
stability. Indeed, regulation is justified by theepence of important barriers to entry that prevent
proper contestability in banking triggering a mpegvasive role for supervisors. Regulation is a
particularly intricate determinant to assess asit for instance a) soften competition by rising
barriers to entry, b) restrict banking activitiasnd c) alter the competitive position of banks via

prudential rules (Degryse and Ongena, 2007).



The theoretical concerns hinges on the link betwamnpetition and stability (Keeley,
1990; Allen and Gale, 2004; Boyd and De Nicolo, 20®everal studies try to assess the extent
of this trade-off. For example, Anginer et al. (2Dshow that competition can increase stability
at the systemic level. Other scholars, (e.g. Baydl.e(2006) and De Nicolo and Loukoianova
(2007)) point out that financial instability cancrease in systems with low competition. In
contrast, Beck et al. (2006) argue that more cdmnatsd banking markets exhibit a lower
likelihood of incurring systemic crises and migla tmore resilient than competitive markets.
This is reasonable as, for instance, a well-orgahartel could be more effective in increasing
stability than a large number of small competingksaor few larger institutions, which can be
easier to monitor (Allen and Gale, 2000). Yet if #us could involve a welfare cost. Cross-
country empirical findings on the causality betwessmpetition, concentration and risk is
mixed. Focusing on 45 countries over the period0i®@05, Schaeck et al. (2009) show that
more competitive and less concentrated banking etsudre less likely to incur a systemic crisis
Fu et al. (2014), focusing on the Asia Pacific does, postulate that concentration increases
bank instability and that lower market power induitggher financial fragility. Focusing on 23
developed countries, Berger et al. (2009) show Hamtk market power can enhance riskier
portfolios. However, they also find that the deseeaf stability can be counterbalanced by a
greater franchise value. Some recent papers emnpldgifarious factors able to explain the
dynamics of the relationship such as regulatiorstituttional elements, and the economic
environment. So far, a few papers have investigtitedole of systemic risk and related the cost
of government intervention to market power. FioisleAnd Mare (2014) analyse European
cooperative banks and find that the financial srisf 2007 does not affect the negative link

between market power and bank stability. Soedarmamb Tarazi (2015) advocate that the



financial crisis has modified market competitivenhesd triggered banking reforms. Therefore,
we posit that market power can in part shield fai@ninstitutions from economic downturns
through for instance a margin effect (Martinez-Mieand Repullo, 2010), higher profits, and

capital buffers (Allen and Gale, 2004).

Various financial intermediaries are exposed tded#nt sources and degrees of risk.
Amongst them, the financial intermediaries spep@i in the factoring sector appear to
experience less loss rates compared to banks deaiih traditional banking credit in Eurche
In Italy, the percentage of non-performing loansbank loans was above 10% in 2016 while it
barely reached the 4-5% in the case of the fagjanidustry. This difference of performance
between these financial intermediaries can be dracehe peculiarities of the factoring sector
since the funding is made against the trade reblEgaof the user business. Furthermore, the
credit risk is distributed amongst the businesditdes. This makes this form of funding less
risky and accessible for small and less establisineg. In addition, within Europe, the factoring
sector is dominated by a variety of players (mairdpresented by banks and bank-related
financial intermediaries), which can be specializ&d various industrial and geographical

markets. This can affect the way these financigrinediaries compete with each other.

We therefore formulate the following questions:ti®e competition and stability of
factoring companies similar to banks? Is the retesthip between competition and stability the
same in the banking and factoring industries? Aoesda greater level of competition increase

risk-taking in the factoring industry (the compietit-fragility view®) or does it reduce risk-taking

* Source: EUF (2015).
> Source: Assifact (2018).
% Allen and Gale (2004); Forssbaeck and Shehzad 2015



(the competition-stability viel)? We investigate whether factoring firms and comuiaé banks

are exposed to the same competition-stability imxahip. This could be relevant to understand
the mechanisms underlying stability in a heterogesefinancial ecosystem characterized by
various financial players more or less specialize@ particular product or service. The next
section explains the data and the empirical styategt we employ to address our research

guestions.

4. Methodology and description of the variables
4.1. The link between risk and competition

To assess the risk-competition link, we employ aepalata vector auto-regression approach
(PVAR)® that accounts for endogeneity concerns becausieeofeverse causality between risk
and competition and allows for an examination @ timpulse responses of risk measures to
variations in the degree of competition (and vieesa). In particular, our baseline model is as

follows®:
Y. =Y, At X Bt ut e M

where Yy includes risk and competition measures. Both &8kl competition measures are

considered as endogeneous variabls.consists of a vector of exogenous covariates,Baisd

! Boyd and De Nicold, (2005); De Nicolo and Lucche(P009)
¥ For our analysis we use the Stata program develbpé\brigo and Love (2016).

’ For recent applications of the model proposed lmywel and Zicchino (2006) and Abrigo and Love (20B8e e.g.
Degl'Innocenti et al. (2018, 2019), Delis et a20{4), Head et al., (2014).



the matrix of the parameters to be estimated. lyinal is the vectors of dependent variable-

specific panel fixed-effects. Finallg, indicates idiosyncratic errors.

To reduce endogeneity issues due to omitted vasablve have time-demeaned the
original variables. In addition, we have removeckd individual effects. Next, we employ the
GMM estimator of the model transformed by the famvarthogonal deviation that appear to
perform better than the first difference (Hayaka2@)9). For our analysis, we use traditional
instruments, as our period is relatively short. painted out by Hayakawa (2016, 2019),
conventional estimators using instruments in levese comparable sample properties to the

new instruments in a univariate AR(p) when T is kma

Additionally, we run panel unit-root tests and veairid no unit roots in the endogenous
variables. Concerning this, as stressed by Abrigd bove (2016), the GMM estimator can
suffer from weak instrument issues if the endogsneariables exhibit a unit root. Next, we
employ the procedure proposed by Andrews and LOXP@r GMM models. This allows us to
choose the number of lags to include in the modsktl on Hansen’s (198p}statistic of over-
identifying restrictions. The test indicates thatdag is optimal. As suggested by Hayakawa
(2016), we employ generalized IRFs that do not ddpen the ordering of variables as
orthogonalized IRFs do. Then, we generate booistidgonfidence intervals to get the impulse

response functions by running 1,000 Monte Carlai&tions.

Finally, we present the forecast-error varianceodgaosition (FEVD). This allows us to
assess the percentage of change in risk (commpatiéoplained by the ‘shock’ to competition

(risk) over time. FEVD is calculated following theéholesky decomposition of the residual
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covariance matrix obtained with the panel VAR appio As suggested by Abrigo and Love

(2016), we do not consider the exogenous variakles computing FEDV.

The set of covariate¥;, includes market share and performance. The latteri® calculated
by using the return on assets, ROA. On the one ,hbadks with a high market share or
performance can wield a greater market power becatisost advantages and the capability to
set higher prices (e.g. Fernandex De Guevera,2@)5, Carbo et al., 2009; Clark et al., 2018).
On the other hand, financial institutions with higlarket share and size in the market could also
undertake risk-taking behaviour under the percepti@mt big banks will be bailed-out if they
find themselves in a distressed situation (e.g. etk Koetter, 2012; Hakenes & Schnabel,

2010).

4.2 Measuring industry competition

In order to measure market conditions in the bapland factoring industries, we employ
both non-structural and structural indicators ompetition. Specifically, we use a structural
indicator of competition, i.e. the market shareeatch firm computed based on total assets.
Differently from the Herfindahl-Hirschman Index (HH the market share allows us to

investigate the competitive dynamics of each firm.

We also use a non-structural indicator capturinmpetition at the bank individual level.
Particularly, we use the Lerner index of monopatypr LER), that has been largely adopted in
past studies analysing competition in banking (mdge Turk-Ariss, 2010; Fiordelisi and Mare,

2014 Forssbaeck and Shehzad, 2014; Degl'lnnoceali,&018, 2019; Clark et al., 2018).

11



The Lerner index indicates a firm’s capability bo prices above its marginal production cost

(LER=(R, -MC,)/R,)), whereP is the average selling price aMLC is the marginal cost of
production. For both factoring companies and banksdefine one single outpuY, capturing

the whole activity of the firm that is total eargiassets. The output pricB,, is approximated
by the ratio between total interest revenues ambuer in the case of factoring companies, and

by the ratio between total revenue and total assele case of banks.

The estimation of the marginal cost needs thendefn of the cost function for firms
competing in the industry. Two very important isstiave been addressed here: the definition of

inputs and outputs in the banking and factoringugtdes; and the form of the cost function in
the industry. Regarding the first issue, we defmesingle output Y,) for both factoring

companies and banks (the total earning assetsaioksh and three inputs for both factoring

companies and banks. For both types of financialpamies, these are measured in the same

way: human capital X;;,) measured by the total staff expenses); physigatadg X, ) measured
by the total value of tangible assets); and finaincapital (X,) proxied by the total liabilities.
Consequently, we define the input prices as folldwsnan capital priceW, ) is obtained as the

total personnel expenses and total assets; physipéhl price YV,, ) is calculated as the ratio of
other operating expenses and other administratpereses to total fixed assets; and financial
capital price Y\,, ) is calculated as the total interest expenses totar liabilities. Regarding the

second issue, we define a translog cost functiongjstently with past papers, as Lu and Wilson,

12



2013; Fiordelisi and Mare, 2014; Forssbaeck and &itkh 2015; Clark et al.,, 2018;

Degl’lnnocenti et al., 2014, for each industry as follows:

N(TC) = 4, + AN+ 34,10 W +2 By 0745373 B0 Wi W+
h=1 h=1 m~1 (2)

3
+ B INY, INW, +7, T+ y + y
h=1

for (hz m)

where TC denotes total cost (including personnel administrative expenses, and interest
expenses)W;: are the input factors of the cost function defiried factoring companies and
banks. Marginal costs can be calculated from eqodti) by considering the derivative relating

to the single output (), which yields:

MC, =

| aamv 3 a W, @

it

Since banking and factoring industries have difiefeatures (e.g. banks have a distribution
system based on a large number of branches and affeide range of financial services;
factoring companies have typically few branches fouis on trade credit), we cannot safely
control for all differences estimating a commontdosiction. As such, we estimate a specific

cost function for each of the two industries.

4.3 Measuring industry stability
We use two main risk measures for our analysisci8pally, we calculate the banks’ Capital-
At-Risk (CAR) that indicates how much capital arfior bank would need to offset the risks that

it is facing as a running concern. For the scop¢hefpaper, we calculate the Earning at Risk

' We run stochastic cost frontier model for pan¢hda
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(EAR), which is the worst change in earnings thdtaak or firm is facing over a fixed-time
horizon given a fixed confidence level. EAR is antoon risk measure in the banking literature

(Stein et al., 2001; Andrén et al., 2005).

EAR is computed as follows:

EAR=1+ 7,0 (4)

wheren measures the firm or bank’s profit before tax (PBsTindicates the standard deviation

of PBT, andzs.,- is the probability related to theconfidence level. In this case, we assume
that earnings follow a normal distribution. Spegafly, CAR then indicates the amount of equity
equivalent to the current value of perpetuity of EAhat a firm needs to keep under the
expectation that earnings will decrease permanemttyer a longer term. The formula presents

the following form:
CAR=EAR/ROE (5)

where ROE indicates the mean value of return on equity. Ahigvalue of CAR suggests a
higher risk for a firm or bank. Secondly, we intnoe a bank stability measure that is the Z-
score. This measure has been widely employed ibdhking literature (e.g. Laeven and Levine,
2009; Radic et al., 2012; Danisewicz et al., 20Th)s measure is constructed as the ratio of the
return on assets (ROA) plus the capital at risk REAivided by the standard deviation of ROA
(cROA). Consistently with Hesse and Cihak (2007), catculate a time varying indicator of

bank stability. Specifically,cROA is computed employing a cross-sectional approath a

combining this with CARand ROA at time t for each firm/bank. Higher values of b

indicate higher degree of solvency and bank sowsxliwe take the log of the Z-score.

14



5. Data

The lack of past studies dealing with non-bankirggdit companies is mainly due to the lack of
data. For the ltalian factoring industry data wasamed by collecting the financial reports of
supervised factoring companies in Italy from theSB®8N. There are no public source of
information or data for factoring firms. On the t@my, there are various sources of data for
banks. Specifically, we obtained data for 75 conuia¢ibanks over the period 2008-2015 from
Fitch-IBCA BankScope (BSC). Overall, our sampleludes both factoring and banking

companies: we collected data for 33 factoring camgsaover the period 2008-2015 (707 firm-

year observations). The number of observationsgented in Table 2.
< Insert Table 2 >

We also summarize the definition and calculatioacpdure of our main variables in
Table 3.

< Insert Table 3 >

6. Summary statistics and preliminary investigation
In this section, we report the summary statisticthe variables included in the model (Table 4).
We observe a high variability among the firms imggd in the dataset in terms of size, Z-score

and CAR.

By looking at the industry competition, the Lermedex (and the variables related to the
inputs and outputs used to run the cost translogtion) shows a similar mean level of
competition in banking and factoring industriese.(i0.488 and 0.409, respectively). The
magnitude of the Lerner index is quite modest ssigg that the competition is high in both

industries. The lower level of market power in flaetoring sector is driven by low prices.

15



Specifically, the mean ratio of interest rates otlex turnover (total flow of traded credit)
declined by 0.59% in 2012 to 0.36% in 2016 andjlanhy, the mean ratio of interest rates over
the mean loan (i.e. annualized flow of traded djediéclined by 3.28% in 2012 to 2.06% in

2016.
< Insert Table 4 >

Next, we report a preliminary investigation by caripg our stability and competition
measures in the factoring and banking industripectiically, Figure 1 indicates the change of
competition indicators in the factoring and bankimglustry. What emerges is that the
competition level of the factoring market betwed®& and 2009 is higher than the one in the
banking industry (Figure 1c). Specifically, the Héllolution between 2008 and 2015 show both
a substantially lower concentration (Figure laliq.in the factoring industry than in banking,
and a lower market power (Figure 1b and 1d). Istergly, we observe that the concentration
has slightly increased in the factoring industrineeen 2008 and 2015, but this is not associated
with a greater market power of factoring firms. @ersely, we note the slight decline in the
banking sector, which is related to a market powerease (between 2010 and 2014). Both for

factoring and banking companies, we note a deatimearket power in 2015 (t=8).

< Insert Figure 1>

To have a first statistical test of differenceswsstn banks and factoring companies, we
run a two-sample t-test with equal variance betwienLerner Index (Table 5). The results
shows that the market power (Lerner Index) of fangpfirms, on average equal to 0.403, is

statistically and significantly lower than that@mmercial banks, which on average is equal to

16



0.484. This is further evidence that competitionthie Italian credit industry was greater in

factoring than in banking.

< Insert Table 5>

7. Results

7.1. Main Results

We employ a panel fixed effect model to assesetteet of competition on risk measures, Z-
score, and CAR. To start, we estimate the jointactf the Lerner Index and the type of credit
institution (factoring vs banking) on firm stabylif{Z-score). Specifically, we have created a
dummy (labelled Factoring), which is equal to 1 flactoring firms, and zero otherwise (banks).
Therefore, we can distinguish between factoringhndirand commercial banks and to better
control for intra-industry competition dynamics. Waso include firm fixed effects and
time*type of firm (i.e. year * Factoring dummy) tmntrol for events that could have affected

each company, and the industry in a different wasr dime.

Table 6 reports the main results. Specifically,find the factoring dummy has a positive and
significant coefficient with respect to firm statyl This means that factoring companies are (on
average) more stable than banks. Second, we obaeesitive and statistically significant link
between market power and firm stability (both fbetLerner index and firm market share).
These results support the competition fragilitywias firm stability increases when firm market
power increases (and so competition declines) dis iwerestingly, we find that the interaction

between the factoring dummy and our measures okehg@ower is negatively and statistically

17



significant. This suggests that the competitioryifiey view is weaker in the factoring industry
than in the banking sector. Finally, our findind®w a negative link between size and firm

stability. This suggests that firm stability deelin(on average) as firm asset size increases.

As a robustness check, we also measure firm gtabilcusing on the CAR (columns 2 and
3). Results are strongly consistent, except for lihle between the CAR and the interaction
between market share and factoring. Specificdlgrket Share*Factoringmpacts negatively
on stability and positively on capital at risk; ghwould suggest that a consolidation process of

the factoring firms with a consequent increasenefrharket share may increase their risk.

< Insert Table 6>

7.2. Impulse responses

In this section, we calculate the orthogonaliseulse responses of the banks’ risk
(competition) to competition (risk) shocks. Fig@&ehows the results for factoring firms, while
Figure 3 shows the same or commercial banks. Figarshows the changa)(in the Z-score
because of a shock to the Lerner Index. Insteadr&igb presents the results relative to change
A in the CAR as a result of a shock to the Lernéelexa The solid lines show the response of
these variables. Instead the grey area repreden@586 confidence interval. We consider three

periods for the simulation horizon.

< Insert Figure 2>

Furthermore, we notice a significant and negatesponse of the Z-score to one standard
deviation shock in the Lerner Index (Figure 2a)e@iically, one standard deviation shock to the
Lerner Index will decrease the Z-score visibly e tfirst period. However, such an effect
appears to tend towards zero in the medium term.stev a similar pattern for the CAR.
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However, the size of the response of the CAR talshto the Lerner Index appears to be more
marginal than the Z-score. The Figure 2b showsttl@impulse-responses of the Lerner Index
to risk’ shock in the case of factoring firms. Weta a statistically significant and negative
response of the Lerner Index to shocks in the Zestothe short term. In contrast, we notice that
there is a significant and positive effect of trerer Index as the consequence of a shock to the
CAR in the short and medium term (Figure 2b). aférly, after a slight increasing pattern, the
Lerner Index declines again as the effect of a lshiwdhe CAR. Therefore, we can argue that
overall the Lerner Index exhibits a positive angngficant trend to a one standard deviation
shock in the CAR. Finally, we highlight that thenfidence interval for the impulse-response
function in the case of the CAR is rather largee&ifcally, the confidence interval is wider after
the first period. Even though we have transfornteel data, we still find the existence of a
heterogeneity effect in the response function sk tio change in competition. This effect is

clearer after a single period of shock.

Figure 3 illustrates the impulse response functiorthie impulse-responses of risk to a shock
to the Lerner index for commercial banks. Figurerdaorts the impulse-response functions for
the Z-score and the CAR to shock to Lerner Index.

< Insert Figure 3>

Differently from factoring firmswe do not find any significant response of the @rsdo one
standard deviation change in the Lerner Index (f€&da). Instead, the Lerner Index appears now
to significantly increase for the effect to shodklee Z-score. However, such an impact is only
significant in the short-termilTurning to the CAR-Lerner Index linkage, we did riotd any
significant effect for any impulse-responses fumtsi (Figure 3b).

Table 7 shows the Variance Decomposition (VDCs)rerlibe forecast horizons consists of
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three periods. Particularly, regarding the Lernetek and risk relationship for the factoring
industry, Table 7 shows that almost 3% variatiorthie Z-score is explained by shocks in the
Lerner Index, while 16% of variation in the Leriedex is explained by shocks in the Z-score in
the factoring industry. Similarly, about 15% vaioat in the CAR is explained by shocks in the
Lerner Index, while 40-50% of the variation in therner Index is explained by the CAR for
factoring firms (in the % and 3" period). In contrast, variations in the Lernerdrdare not so
relevant for the change of the Z-score and the ©@A8bmmercial banks and vice versa.

< Insert Table 7>

8. Conclusions

Competition is seen to play a pivotal role in spgrgreater efficiency, innovation, and
generally in favouring a more efficient allocatioh financial resources. However, the recent
financial crisis has raised some concerns amonglashand policy makers on its role in
stimulating higher bank risk-taking (Degl'Innoceatial., 2019).

This paper offers new insight on the importancettué relationship between risk and
competition for both the factoring and banking isuly in Italy. To this end, we make use of a
panel data model with firm, time, and industry fixeffects to analyse the relationship between
risk and competition. Then, we use a panel VAR xan@ne the impulse responses of risk
variables, Z-score and CAR, to changes in the lreindex, and vice versa. Our dataset
encompasses 707 observations over 2008-2015.

We obtain three main results. First, factoring cames are (on average) more stable than
banks. Second, the stability of factoring compameseases when firm market power increases
as well (and so competition declines): this sugptine competition fragility view. Third, the

competition-fragility view is weaker in the factog industry than in the banking industry.
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Overall, our findings indicate that competition tine Italian credit industry was greater in

factoring than in banking.

Finally, we run a panel-VAR model to estimate bamisk measures reaction to competition
shocks and vice-versa. We find that factoring firresponse in the Z-score is significantly and
negatively related to variation in the Lerner Inaeny in the short-term impulse responses in the
factoring industry. Instead, we show that the Lelneex decreases as the effect of a shock in
the Z-score, while increases because of a shothellCAR. This suggest that competition will
increase as the consequence of one standard devctange in the Z-score or decrease as the
consequence of one standard deviation change i@k Finally, we find empirical evidence
that competition decreases (the Lerner Index ise®aas the effect of one standard deviation
shock in the Z-score in the banking industry. Ineptwords, this finding suggests that as a bank
increases its stability, it also consolidates itsnopoly market power. As a counter effect, this
can harm competition in the banking system.

Our paper provides important insights to policy erak practitioners, and academics with
regards to there being differences between fagdimms and banks in terms of stability (greater
in factoring), competition (greater in factoringpd in their relationship (where the competition-
fragility view is weaker in factoring). Overall, éifactoring industry appears to be more stable
than commercial banks and less vulnerable to filahreises because of the peculiarity of its
business model. However, policy makers should ber@wf the fact that the level of stability of
the sector could decrease as the effect of theotidaion process and a consequent increase of
the factoring firms’ market share. Furthermore, ¢heation of a niche of specialization in terms
of industrial and geographic markets (as in thescaflsthe Italian factoring industry) could

enhance both the competition and the stabilitheffinancial sector.
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Table 1 —The GDP penetration of factoring and specializecedit in Italy 2011— 2016
2011 2012 2013 2014 2015  201¢

Factoring/ GDP
10,46% 11,18% 11,13% 11,51% 11,86% 12,87%

Specialized Credit
(factoring, leasing
and household credi
sector)/ GDP

16,8% 15,8% 153% 154% 17,0% 18,8%

Source: Assifact e Istat
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Table 2 — Sample composition

This table reports the number of firm-observationsur sample for each year in Italy between 2008 2015 by
distinguishing between the factoring and bankirdustry.

Type of Institutions 2008 2009 2010 2011 2012 2013 2014 2015 Total

Commercial Banks 53 55 62 68 68 71 71 67 515
Factoring Firms 33 30 28 23 22 21 18 17 192
Total 86 85 90 91 90 92 89 84 707
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Table 3 — Variables description

This table reports the description of the variahleed in the empirical analysis. All data for comeied banks has
been collected from Fitch-IBCA BankScope (BSC), letdata for factoring firms has been kindly proddey

OSSFIN database.

Variable Symbol

DESCRIPTION

Return on assets ROA
Return on equity ROE

Capitalization ETA
Z-score Z-score
Capital At Risk CAR

Size Size

Market Share MS
Herfindahl- HHI
Hirschman Index

Lerner Index Lerner Index
Firm output Y

Price of Labor P _Lab

Price of Fixed AssetsP_FA

Price of Debt for P_Debt_Banks
Commercial Banks

Net Income/Total Assets
Net Income/Equity
Equity/Total Assets
W(ROA)+ETA/c(ROA)
Earning at Risk/ROE
Logarithm of Total Assets

ZN:TA ITA,

ZLMSZ for all the banks and factoring firms.

(P-MC)/P. See below fotHer details.
Logarithm of total Earning assets

Personnel Expenses/ TotaltAsse
Other Operating Expenses/Fixed Assets

Total Interest Expenses/(Total Depashioney Market+
Short-Term Funding)

Price of Debt for P_Debt_FactoringTotal Interest Expenses/ Total Debts

Factoring Firms
Total Costs TC

Marginal Cost MC

Price for commercialP_ Banks
banks

Price for Factoring P_Factoring
Firms

Personnel Expenses+ Other OperBtipgnses+ Total
Interest Expenses

The marginal cost is calculatedibing the translog function,
as defined in the equations 2 and 3

(Total Non-Interest Operating Income erkt Income on
Loans +Other Interest Income)/Total Earning Assets

Total Interest Income on Earning aéJeital Earning Assets
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Table 4 — Summary statistics

This table reports the descriptive statistics uadtie empirical analysis.

VARIABLES Mean Std. Dev. 5% 95%
Equity (*) 48,059.22 158,627.94 19.14¢ 306,670.00
Profit before Taxes ( 6,145.80! 25,245.21 -418.00( 50,718.00
ROA -0.05¢4 1.771 -1.99:¢ 1.18:
ETA 0.11¢ 0.112 0.03: 0.34¢
Z-score (In) 3.25¢ 7.41¢ -0.21( 15.59(
ROE 0.02( 0.20¢ -0.22¢ 0.22¢
CAR 11.81¢ 1.90z 9.02( 14.97¢
SIZE 9.617 3.14: 4.52¢ 15.43¢
MS 0.022 0.06( 0.001 0.14:
HHI 0.21¢ 0.05: 0.12( 0.30:
P_Lat 0.02( 0.01¢ 0.00z 0.05:2
P FA 17.82( 50.517 0.322 92.14:
P_Debt 0.01: 0.01¢ 0.00z 0.03(
Total Costs(In) 6.16¢ 2.98:¢ 1.62( 11.23:
Y 9.881 3.60¢ 4.38¢ 15.91:
MC 0.037 0.15Z 0.007 0.051
P 0.06¢ 0.22¢ 0.01¢ 0.101
Lerner Index-Commercial Banks 0.48¢ 0.214 0.14¢ 0.68¢
Lerner Index-Factoring Firms 0.410 0.244 0.011 0.679

Note: (*) Values in EUR thousands.
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Table 5. Comparing competition levels in factoringand leasing industry

This table shows a two-sample t test with equalanaes for the Lerner index by comparing banksypgrt) and
factoring firms (group 2) in the Italian credit ingtry between 2008 and 2015. The null hypothesigstthat there

is no difference between the two group means. Fhebsls * and ** indicate significance at 5% and 18%els,
respectively.

Group No. Observations Mean Std. Err. Std. Dev.  %%Bonf. Interval]
(1) 515 0.488 0.009 0.214 0.469 0.507
Banks
. (2) 192 0.410 0.017 0.244 0.376 0.445
aCtorlng
Mean 707 0.467 0.008 0.225 0.450 0.484
(1-2) 0.077%* 0.019 0.047 0.121
Difference

Note: *** p<.01
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Table 6 — Results

This table reports the results of the regressioereitthe dependent variable refers to firms’ stigbineasures,
respectively the log of the Z-score and the loghaf Capital At Risk (CAR). The independent variagbége: i) a
dummy variable capturing the type of credit-ingtdn (i.e. 1 for factoring firms, O for commercia&nks), the Lerner
index, the firm market share. We also control fom§ asset size calculated as the logarithm of taets. We
include bank fixed effectsA() and year*factoring fixed effectsB¢;). Robust standard errors in parentheses are
clustered at the bank level. * and ** indicate $figance at the 5% and 1% levels, respectively. valtiables are

defined in Table 3.

(1) (2) ) (4)
y=In(Z-score y=In(Z-score y=In(CAR’ y=In(CAR
Factoring 23.451*** 20.439*** 0.304*** -0.86(
(5.176 (5.643 (0.041 (0.599
Lernerindex., 1.441%** 0.021
(0.513 (0.030
Lerner Indey* Factoring -11.748* -0.00:
(4.946 (0.036
Market Shar., 53.952’ -3.169°
(31.496 (1.644
Market Shar* Factoring., -69.165** 2.984*
(33.936 (1.626
Siz€.q -1.447%* -1.558*** -0.034*** -0.026**
(0.444 (0.553 (0.011 (0.011
Constar 6.206*** 6.758*** 2.958*** 4,029%**
(1.840 (2.380 (0.161 (0.576
Firm FE YES YES YES YES
Year*Factoring FI YES YES YES YES
Obs 707 707 707 707

Note: Robust Standard Errorsp<.1,

** p<.05, ** p<.01
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Table 7 — Forecast-Error Variance Decomposition

This table reports the forecast-error variance dgmsition (FEVD) based on a Cholesky decompositbithe
residual covariance matrix of the underlying pal@R model and agaimising 1,000 Monte Carlo simulations. It
shows the percentage of variation in one variakfdagned by the ‘shock’ (i.e. change) to anotherialde over
three periods ahead. There are two models. Initeerhodel, there are Z-score and Lerner Index,levin the
second one there are CAR and Lerner Index. The Imade presented for both the factoring and bankidgstry.

All variables are defined in Table 3.

Response variable ar Factorin  Commerci
forecast horizon g Firms  al Banks

Response variable ar

forecast horizon

Factorin Commerci
g Firms  al Banks

Impulse Variable

Impulse Variable: -

Lerner Index score
Z-scor¢ Lerner Inde;
0 0.00c 0.00( 0 0.00( 0.00(
1 0.00( 0.00( 1 0.01¢ 0.03¢
2 0.02¢t 0.00¢ 2 0.16¢ 0.10(
3 0.02; 0.00¢ 3 0.16: 0.11(
CAR Lerner Inde; Impulse Variable: CAl
0 0.00c 0.00( 0 0.00( 0.00(
1 0.00( 0.00( 1 0.04¢ 0.00(
2 0.11¢ 0.001 2 0.391 0.000:
3 0.207 0.00z2 3 0.51¢ 0.000:
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Figure 1 - The evolution of competition indicatoran the Factoring industry

This figure reports the evolution of competitiondastability indicators in the factoring industry esvtime.
Specifically, we report the Herfindahl-Hirschmamléx for factoring companies (panel A: top left),asered with the
outstanding value of trade credits at the end efyérar (HHI-ANT) and the overall value of all trackedits in the year
(HHI-TR). In the panel B (top-left), we report therner index for factoring companies. In the PaDddown-left)
and D (Down-right), we report the HHI (calculatedsbd on total assets) and the Lerner indices fok$a
respectively. In all graphs, years: 1,...,8 correspmnyears: 2008-2015.

Panel A Panel B

HHI Anticipi Factoring & Turnover Lemer Index: Factoring Firms

.05~

Years Oy | | | | | | I
— HHI_ANT ===~ HHI_TR 1 2 B 4 5 6 7 8
Years
Panel C Panel D
HHI: Commercial Banks Lerner Index: Commercial Banks

-
%)
w
IS
v
=N
<
©
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ACCEPTED MANUSCRIPT

Figure 2 - Impulse Response Functions for Factorinfrms

This figure illustrates the impulse response funddi (IRFs) of each endogenous variable with resfreaine
standard deviation shock in other variables forfttotoring industry. We employ 1,000 Monte Carlmgiations to
get bootstrapped confidence intervals for the imgptésponse functions. We also subtract from eachbla in the
model its cross-sectional mean before estimatioerwve time fixed effects. All variables are defirin Table 3.

Panel A —Impulse: Lerner Index

Risk & Lerner Index - Factoring Firms

Lerner Index : Zscore Lerner Index : CAR

0 1 2 3 0 1 > 3
Period Period
[ es%a IRF| [ esw

RF|

Note Figure (a) Test of overidentifying restrictiddansen's J chi2(12) = 23.507 (p = 0.101); Fidb)eHansen's J chi2(12) =
12.939 (p = 0.114). Impulse: Lerner Index. Impuesponse Functions (IRF). 95% Confidence Inter@d) ¢enerated by
Monte-Carlo with 1000 reps

Panel B —Impulse: Z-score and CAR

Risk & Lerner Index - Factoring Firms

Zscore : Lerner Index CAR: Lerner Index

1 2 3

o

0 1 7 3
Period Period

[ es%a IRF| [ eswa IRF]

Note Figure (c) Test of overidentifying restrictiddansen's J chi2(12) = 23.507 (p = 0.101); Fidd)eHansen's J chi2(12) =
12.939 (p = 0.114). Impulse: Z-Score and CAR. IrepuResponse Functions (IRF). 95% Confidence Int¢Bix generated by
Monte-Carlo with 1000 reps
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ACCEPTED MANUSCRIPT

Figure 3 - Impulse Response Functions for Commerdi@anks

This figure illustrates the impulse response funddi (IRFs) of each endogenous variable with resfreaine
standard deviation shock in other variables forliaeking industry. We employ 1,000 Monte Carlo dations to
get bootstrapped confidence intervals for the imgptésponse functions. We also subtract from eachbla in the
model its cross-sectional mean before estimatioerwve time fixed effects. All variables are defirin Table 3.

Panel A —Impulse: Lerner Index

Risk & Lerner Index - Commercial Banks

Lerner Index : Zscore Lerner Index : CAR

0 1 2 3 0 1 2 3
Period Period
[ esw IRF R

IRF

Note: Figure (a) Hansen's J chi2(8) = 8.673 (p3¥D); Figure (b) Hansen's J chi2(8) = 8.699 (p728). Impulse: Lerner Index.
Impulse Response Functions (IRF). 95% Confidentanal (Cl) generated by Monte-Carlo with 1000 reps

Panel B —Impulse: Z-score and CAR

Risk & Lerner Index - Commercial Banks

Zscore : Lerner Index CAR : Lerner Index

0 1 2 3 0 1 2 3
Period Period
[ eswc IRF [ esu

IRF

Note: Figure (c) Hansen's J chi2(8) = 8.673 (p370); Figure (d) Hansen's J chi2(8) = 8.699 (p728). Impulse: Z-score and
CAR. Impulse Response Functions (IRF). 95% Confiddnterval (Cl) generated by Monte-Carlo with 1060s.
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Appendix A. List of Factoring Firms and Commercial Banks

Commercial Banks
BancApulia

Banca AGCI

Banca Capasso Antonio
Banca Carige Italia
Banca Carige

Banca Carime

Banca Del Vomano

Banca Di Saturnia E Costa D'Argento

Banca Emilveneta

Banca Federico del Vecchio
Banca Finnat Euramerica
Banca Generali SpA

Banca ITB

Banca lfis

Banca Interprovinciale
Banca Mediolanum

Banca Monte Parma

Banca Monte dei Paschi di Siena
Banca Nazionale del Lavoro SpA-BNL

Banca Nuova
Banca Passadore & C.

Banca Popolare Commercio e Industria
Banca Popolare Del Mediterraneo

Banca Popolare FriulAdria
Banca Popolare di Bergamo
Banca Popolare di Mantova
Banca Popolare di Spoleto
Banca Profilo

Banca Promos

Banca Regionale Europea
Banca Santa Giulia

Banca Sella

Banca Sistema

Banca Stabiese

Banca Sviluppo Economico
Banca del Fucino

Banca del Lavoro e del Piccolo

Risparmio
Banca del Monte di Lucca
Banca del Piemonte

Factoring Firms
Abf

Aosta Factor

B. Farmafactoring

Banca Ifis

BCC Factoring

Centro Factoring

Coface Factoring
Comfactor

Credem Factor

Credit Agricole CommaRce
Emil-Ro Factor
Enel.Factor

Eurofactor
Factorcoop

Factorit
Fercredit
Fidis
Fortis Comm. Fin.
Ge Capital Fin.
General Finance
IBM IT SF
Ifitalia
Mediofactoring
Meliorfactoring
MPS L&F
Ries Factoring
Serfactoring
SG Factoring
Tex Factor
Ubi Factor
Unicredit Factoring
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Banca del Sud

Banca della Provincia di Macerata
Banca di Imola

Banca di Sassari

Banca di Sconto e Conti Correnti di S.
Banca di Trento e Bolzano

Banca di Valle Camonica

Banco delle Tre Venezie

Banco di Brescia San Paolo Cab
Banco di Credito P. Azzoaglio
Banco di Desio e della Brianza
Banco di Lucca E Del Tirreno
Banco di Napoli

Banco di Sardegna
BancoPosta-Poste Italiane

Cassa Centrale Banca Credito Cooperat.

Cassa di Risparmio di Cesena
CheBanca

Compass

Credito Emiliano

Credito Siciliano

Credito di Romagna

Dea Capital

Deutsche Bank

Dobank

Extrabanca

Farbanca

Findomestic Banca
FinecoBank Banca FinEco

IBL Istituto Bancario del Lavoro
lgd

Imprebanca

Intesa Sanpaolo

Italmobiliare

M&C

Mediobanca

Meridie

Nuova Banca Dell'etruria E Del Lazio
Nuova Banca delle Marche
Nuova Cassa Di Risparmio Di Chieti
UBS (ltaly)

UniCredit

Unipol Banca
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ACCEPTED MANUSCRIPT

Credit Suisse (Italy)
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Table A: Lerner Index and Risk: Full Sample

This table reports the results of the regressioereitthe dependent variable refers to firms’ stigbineasures,
respectively the log of the Z-score and the loghaf Capital At Risk (CAR). The independent variagbége: i) a
dummy variable capturing the type of credit-ingtdn (i.e. 1 for factoring firms, O for commercia&nks), the Lerner
index, the firm market share. We also control fiom§ asset size calculated as the logarithm of tdaets. We
include bank fixed effectsA() and year*factoring fixed effectsB¢;). Robust standard errors in parentheses are
clustered at the bank level. * and ** indicate $figance at the 5% and 1% levels, respectively. ltiables are
defined in Table 3.

(1) 2
y=In(Z-score y=In(CAR
Factoring 25.791*** 0.302***
(5.273 (0.043
Lerner Inde; 1.307***
(0.475 0.021
(0.030
Lerner Indey* Factoring -15.639***
(5.433 -0.00¢
(0.037
Siz€.q -1.249%** -0.034***
(0.416 (0.012
Constar 5.390*** 2.960***
(2.720 (0.163
Firm FE YES YES
Year*Factoring FI YES YES
Obs 707 707

Note: Robust Standard Errors. * p<.1, ** p<.05, *** p4.0
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