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Abstract

The paper examines the role of small businesses (SME) for the transmission of the
crisis in the Eurozone and for risk sharing within and between countries. Our analysis
draws attention to the role of domestic bank dependence—defined as the share of domes-
tic credit originated by domestic banks—as a key variable that modulated the impact of
shocks on bank-dependent SMEs and thus on the real economy. We argue that Eurozone
banking integration in the years after the creation of the single currency was lopsided
in the sense that, until 2008, cross-border lending between banks increased markedly
while foreign banks’ lending to the real sector stayed relatively flat. Hence, SMEs re-
mained very dependent on domestic banks for credit, in spite of high levels of banking
sector integration betwen Eurozone countries. Our results suggest that domestic bank
dependence made countries, regions and sectors with many SMEs more vulnerable to
global banking sector shocks and, at the same time, provided little risk sharing within
the Eurozone.
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1 Introduction

Small and medium-sized businesses are typically locally or domestically owned and most do
not have access to debt finance from outside their region or country, but rather depend on
local provision of bank credit. If credit to the private sector is largely provided by domestic
banks, we would expect SMEs to be particularly vulnerable to shocks to the domestic bank-
ing sector. Conversely, if credit is predominantly provided by the bond market or by foreign
banks, countries, regions and sectors with a high share of SMEs should be less exposed to lo-
cal shocks. This is what we show in this paper: during the financial crisis, European regions
and sectors with many SMEs experienced deeper falls in output and the effects of a given
output decline on consumption and income was bigger, i.e. there was less macroeconomic
risk sharing. This empirical pattern was significantly worse in countries with higher levels
of dependence on domestic bank finance.

SMEs are locally owned. Therefore, they are not able to share risk via the text-book risk
sharing arrangement where cross-border ownership of productive assets allows firms and
households in one country to claim the profits of firms in other countries. In general, broad-
based, diversified ownership of assets across borders allows residents of a country to smooth
their income in the face of idiosyncratic shocks at home. In addition, foreign ownership of
domestic firms may stabilize output, employment, and consumption, for example by allow-
ing foreign-owned firms to tap sources of finance from abroad when domestic credit markets
dry up.

SME:s are also dependent on local provision of debt. Most SMEs are too small and too
opaque to borrow from bond market directly or even to borrow from banks in other countries
or regions. Our results show that—in the absence of diversified ownership—the diversifi-
cation of debt finance matters. Specifically, integrated banks operating in several countries
can operate internal capital markets which allows them to allocate loans to where the de-
mand for these loans is highest. This enables local firms to obtain credit even if the national
financial sector is in distress (and where, therefore, unsatisfied demand for loans is relatively
high). Also, because integrated banks hold a portfolio of loans that is diversified across na-

tional boundaries, they are likely to be more willing to keep on lending to firms in a recession



country than would be purely national banks with their nationally concentrated portfolios.
Our results are strongly supportive of this mechanism: high-SME regions and sectors did
better, the less dependent on domestic banks a country’s financial system was.

Our concept of domestic bank dependence is different from the conventional measures
of banking sector integration. Since the inception of the Euro until 2008 cross-border bank
lending in the Eurozone increased considerably, but much of it took place in the form of
cross-border bank lending to banks. As we show, cross-border bank lending to the non-
bank sector increased much less. To date it is still the exception rather than the rule that a
Greek SME in Thessaloniki can actually borrow from the branch of a Dutch or German bank
directly. The crisis has shown that ‘bank-to-bank” integration is vulnerable to local shocks: as
domestic banking sectors with their undiversified portfolios of domestic debt threatened to
become insolvent, foreign bank lending to domestic banks dried up and local banks became
unable to provide credit to the real sector. Hence, the dependence of the local economy
on domestic banks amplified a major local banking sector shock, in spite of initially high
levels of international banking integration. Our results suggest that a stronger dependence
on diversified international banks would have helped to shield output, employment and
consumption against local, idiosyncratic shocks.

The paper is structured as follows: Section 2 provides a first look at the data and some ini-
tial stylized facts. Section 3 places our analysis in the context of the literature while Section 4
uses a stylized theoretical framework to motivate our empirical specifications which allow
us to study the transmission of the financial crisis across countries. Section 5 analyzes how
domestic bank dependence has affected risk sharing between and within Eurozone countries

and Section 6 offers conclusions.

2 A look at the data

It is commonly argued that the European Monetary Union has given a boost to banking
integration in Europe. Figure 1 which is based on the BIS locational banking statistics, shows
that this is indeed the case. The figure presents lending by foreign banks for a range of EMU

countries. It is clear that these flows have exploded in the first decade of the EMU. However,



the figure also shows that most of this growth can be attributed to increased foreign bank
lending to domestic banks. Foreign bank lending to the domestic non-bank sector (which
here includes the domestic private sector and government) increased much less and has
remained relatively flat. Interestingly, foreign lending to the non-bank sector generally also
proved quite resilient during the financial and sovereign debt crisis, while bank-to-bank
lending virtually imploded. The synchronization of the collapse in cross-border bank-to-
bank lending is noteworthy in this context. Even though countries” post-2008 experiences
varied hugely in terms of the severity of banking and sovereign crisis and in their real effects,
the initial trigger (in terms of the US subprime crisis spilling over to Europe and leading to
a worldwide crisis in interbanking markets) can be seen as a common factor that then had
differential impact, depending on countries pre-existing vulnerabilities.

Figure 1 sets the scene for our empirical analysis. We argue that banking sector integra-
tion in Europe was lopsided in the sense that there was too little real banking integration
that allowed the real sector to diversify its sources of finance away from domestic banks.
Domestic real-sector lending continued to be financed by domestic banks which then refi-
nanced themselves by borrowing from foreign banks. This led to the pattern we observe
in the data, with the growth in cross-border lending driven by bank-to-bank lending.! We
illustrate these two different concepts of banking integration in Figure 2. There are two
countries, one referred to as core country, one as periphery country. The thick red arrow
indicates the big cross-border banking flows in the data, whereas the thin grey arrows in-
dicate the small flows of foreign bank lending to the respective other country’s real sector.
As was the case in the EMU before the crisis, net bank-to-bank flows were largely in the
direction of the periphery country. The graph illustrates that, in the absence of direct cross-
border real sector lending (thin or absent grey arrows) and in spite of possibly high levels of
bank-to-bank integration (thick red arrows between the two countries” banking sectors), the
periphery economy remains highly vulnerable to both international and domestics hocks.
This for two reasons: first, domestic banks have a domestically concentrated asset portfolio

which makes them vulnerable to any real-sector shocks in the home economy. Secondly, an

ISpecifically, banks in the EMU periphery countries mainly borrowed from banks located in core economies
which in turn refinanced themselves by borrowing in the US money market (Hale and Obstfeld (2014)).



international funding shock to banks in the periphery country will cut off bank credit supply
to the domestic real sector.?

Figure 2 suggests that the impact of a domestic banking sector shock on the domestic
economy will depend on the extent to which the real sector credit is provided by domestic
banks. As a measure of domestic bank dependence in country k—abbreviated as DBDf—we

therefore propose the share of total real sector credit that is provided by domestic banks:

Domestic Bank lending to the real private sector in country k

DBD* = : . .
Total credit to the real private sector in country k

The residual 1 — DBD* then measures the extent to which real sector access to finance is
diversified away from domestic banks. For convenience, we sometimes abbreviate this di-
versification measure as® DAF¥ = 1 — DBD* (Diversification of Access to Finance).

We construct DBD* using data from the Private Sector Credit Data base (PSCD) compiled
by the Bank for International Settlements. This data base contains detailed information by
country on the borrowing sector and the source of credit (domestic banks and foreign banks
as well as debt securities). In the PSCD, the private sector comprises private non-financial
corporations, households and non-profit institutions serving households. The data base rests
on multiple data sources (national accounts, monetary surveys and the BIS banking statistics)
and has some gaps in its country coverage, which generally limits our European sample in
the remainder of the paper to 11 Eurozone countries (Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, the Netherlands, Portugal, Spain) plus Denmark, Norway,
Sweden and the UK. The data is quarterly and we obtain it for the period 1997Q1—2013Q4.
Because our other data (that we describe in detail below) is at the annual level, we take
fourth-quarter (end of-year) observations as annual values. We then obtain a time-invariant
(pre-crisis) measure for DBD* by taking pre-2008 averages for each country.

Because we construct DBD* as a pre-crisis average, we can think of it as an ex ante mea-

2For example, this could be the case in a global banking crisis when cross-border bank lending—which is
arguably much more short-term than cross-border bank-to-real sector lending—dries up.

3Note that a high degree of diversification of access to finance (i.e. low domestic bank dependence) may
not only entail a high use of foreign bank lending. For example, DAF¥ could be high if a country has a highly
developed bond market, because the volume of outstanding debt securities is part of total real private sector
credit. Hence, DAF* could be high even if much of the debt issued in bond markets is held by domestic residents.
Therefore, while clearly related to financial integration more generally, D AFis conceptually different in that it
measures the exposure of an economy to shocks in its domestic banking sector.



sure of how exposed aggregate credit supply in a country is to domestic banking sector
shocks. However, the real effects in terms of output, consumption or employment of any
given drop in credit supply will also depend on how elastic the private sector is in its choice
of financing source. For example, a big firm may choose to borrow from domestic banks in
normal times but may quickly switch to the bond market when the domestic banking sector
is in distress. Conversely, many small and medium-sized enterprises should be particularly
vulnerable to domestic banking sector shocks because they are particularly bank dependent
in the sense that they cannot easily turn to bond or equity markets to raise external finance.
Figure 3 provides data from the 2011 edition of the European Central Bank’s and EU com-
mission’s survey of access to finance by enterprises (SAFE) on sources of external finance of
SMEs (defined as firms with with fewer than 250 employees). The figure illustrates that bank
loans are by far the most important source of external finance for SMEs in most countries.

We would therefore expect that domestic bank dependence affected SMEs particularly
strongly during the crisis. Figure 4 provides prima facie evidence that this is the case. The
tirst panel plots the share of SMEs that reported problems with obtaining external finance
against our access-diversification measure DAF¥. The second panel plots the share of firms
reporting increased interest expenses minus the share of firms reporting decreased expenses
against DAFK. Both plots deliver the same message: in countries with high levels of domestic
bank dependence, the impact of the crisis on the financial situation of SMEs was worse.

In the remainder of the paper, we examine in more detail the conjectures put forward
in this section. First, we will estimate how cross-country variation in domestic bank de-
pendence interacted with cross-country and cross-sectoral variation in SME shares in the in-
ternational transmission of the common shock presented by the financial crisis. In a second
step, we will ask how domestic bank dependence and SME importance affected the ability of

economies to deal with asymmetric shocks and to share risk with other countries or regions.

3 Related literature

Our analysis draws on several strands of the empirical literature. The first strand concerns

the role of banking integration in the transmission of macroeconomic shocks. The second



strand encompasses recent empirical work that has emphasized the particular financing con-
straints faced by small firms during the European financial and sovereign debt crisis. The
third strand is the body of empirical research on international and intranational risk sharing.

Regarding the literature on the international transmission of bankings sector shocks, we
build on Peek and Rosengren (1997) and Peek and Rosengren (2000) who studied the impact
of the burst of Japan’s property bubble in the 1990s on the lending of Japanese banks in the
US. Imai and Takarabe (2011) use a similar approach to study how the same shock spread
throughout Japan’s prefectures. Our paper is also related to recent work by Cetorelli and
Goldberg (20124,b) in its emphasis on the role of global banks’ internal capital markets in
international transmission and to Kalemli-Ozcan, Papaioannou and Perri (2013) who show
that the impact of banking integration on business cycle synchronization differs between
crisis and tranquil periods.

Recent papers that have recognized the role of the particular financing constraints faced
by SMEs during the Eurozone crisis include Ferrando and Mulier (2013) and Ferrando,
Popov and Udell (2015). Ferrando and Mulier (2013) match SMEs’ survey responses to bal-
ance sheet information to check whether reported financial constraints line up with balance
sheet facts. Our analysis is also close to Ferrando, Popov and Udell (2015) who use firm-level
data to document that SMEs financing constrained are exacerbated in countries which were
under macroeconomic and sovereign risk ‘stress” during the financial crisis.

Different from the studies discussed so far, our analysis of international transmission
focuses on the interaction of SME prevalence and the lopsided nature of banking integra-
tion in the Eurozone with its focus of bank-to-bank integration—that we argue exacerbated
domestic bank dependence—as a key factor in the transmission of the crisis across coun-
tries, regions and sectors. The empirical and theoretical framework for our analysis heavily
draws on earlier work by one of us (Hoffmann and Okubo (2013, 2015)) who find that similar
mechanisms to the ones we document for Europe in our analysis here were at work during
Japan’s lost decade. Our emphasis of the differential impact of international and domestic
bank lending on sector-level growth outcomes during the Eurozone crisis closely connects
our work to Schnabel and Seckinger (2015). While Schnabel and Seckinger (2015) focus on

external finance dependence in the sense of Rajan and Zingales (1998) as a source of firm-



level financial constraints, we draw attention to firm size and the particular dependence of
small firms on the local provision of credit as a key friction. Our paper also relates closely to
recent work at the IMF (International Monetary Fund (IMF)) that emphasizes the different
impacts that cross-border and direct local lending by foreign banks have on financial sta-
bility. We add to this by focussing on how international lending has affected real outcomes
(output and income) during the crisis in the Eurozone and by highlighting that it is impor-
tant to distinguish between international bank-to-bank and bank-to-real sector lending in
this context.

The second part of our paper builds on the body of empirical work on risk sharing within
and between countries ( Asdrubali, Serensen and Yosha (1996), Sorensen and Yosha (1998),
Becker and Hoffmann (2006)). This literature has generally found that risk sharing between
countries is much better than within them. Financial integration since the 1990s has im-
proved risk sharing at the international level (Serensen et al. (2007)), at least among indus-
trialized countries (Artis and Hoffmann (2011), Kose, Prasad and Terrones (2009)) and in
particular among Eurozone economies. However, much of this improvement in risk sharing
took place through channels that did not prove resilient to stress during the recent crisis: in
long-established monetary and banking unions, such as the United States, capital income
flows derived from cross-border ownership of assets constitute the main channel through
which the impact of asymmetric business cycle shocks is cushioned (Asdrubali, Serensen
and Yosha (1996)), while at the international level, risk sharing seems to happen largely
through flows of non-contingent credit (Sorensen and Yosha (1998), Becker and Hoffmann
(20006)).

Our own previous work has shown that banking integration in the U.S. following state-
level deregulation has successfully contributed to improved risk sharing between federal
states (Demyanyk, Ostergaard and Serensen (2007)) and that this improvement came about
mainly through better access to finance for small and medium-sized firms, in particular dur-
ing U.S.-wide recessions (Hoffmann and Shcherbakova-Stewen (2011)). These findings sug-
gest that the “right” form of banking-integration can help share risks better, even in the
depth of a global crisis or major recession. In this paper, we provide evidence that simi-

lar channels were at work during the financial crisis in the Eurozone: bank-to-real sector



integration—to the extent that it had actually happened—eventually did contribute to better
risk sharing between and within countries, in particular if local economies had many SMEs.
However, much of the increase in banking-sector integration in Europe in the years before
the crisis proved fragile because it was exclusively among banks. This form of integration
fully exposed economies to shocks to their local banking sectors, which in the absence of any
meaningful cross-border ownership of capital left them without any viable mechanism for

sharing risks internationally.

4 Domestic bank dependence and the transmission of the financial

crisis across the Eurozone

Some theoretical considerations

To structure our discussion of how cross-country differences in the prevalence of SMEs in-
teracted with domestic bank dependence in the transmission of the financial crisis, we use
a stylized theoretical model adapted from Hoffmann and Okubo (2015) that, in turn, builds
on Morgan, Rime and Strahan (2004).

The model assumes that there are two countries or regions which differ in terms of the
importance of SMEs for the local economy. In the high-SME country, loan demand of the real
sector is assumed to be less elastic than in the low-SME country. This assumption captures
the idea that SMEs are dependent on the local provision of bank finance, i.e. they cannot
easily borrow from banks in other countries or from the capital market.

In Figure5, we contrast the impact of a Europe-wide banking sector shock under high
and low domestic bank dependence. In the high domestic dependence scenario, domestic
banks are the only providers of credit to local SMEs. In the scenario of low domestic bank de-
pendence, foreign banks can lend directly to SMEs, thus equalizing private-sector borrowing
rates across the two countries. This notion of domestic bank dependence implies that finan-
cial integration is limited in two very specific ways: first, parts of the real sector (specifically
SMESs) cannot easily access non-local finance. Second, banks cannot directly lend to the real

sector in other countries. However, domestic bank dependence does not preclude that banks



lend to each other or that larger firms have access to integrated bond markets=—as was clearly
the case in the EMU, at least before 2008.

In both the low and the high domestic bank dependence scenarios, the initial (pre-crisis)
local loan supply is assumed to be given by the loan supply curve Lj in both countries /
regions. We then consider the case of a banking sector shock that affects local banks in both
regions equally, shifting the local loan supply curves inwards by AL for any given interest
rate, as indicated by the red, dashed supply curves. As we can see from the dashed supply
curves, under domestic bank dependence, the same negative credit supply shock will lead
to higher increases in interest rates in the high-SME country than in the low-SME country
because of the lower loan demand elasticity of the real sector. Because foreign banks cannot
directly lend to the private sector, differentials in real sector borrowing rates will not be ar-
bitraged away. When domestic bank dependence is low, however, there will be a tendency
for real sector borrowing rates to equalize across regions (green, solid supply curves). Be-
cause banks can now intermediate loans across country borders loan supply in the low-SME
region will contract further (relative to the high local bank dependence case) while supply
will expand in the high SME region, until the interest rate on the marginal real sector loan is

equalized in both countries.

Empirical specifications

We motivate our empirical specifications from a direct comparison of the high- and low
domestic bank dependence scenarios in Figure 5: in the high-SME country, lending will
drop (and interst rates rise) less if domestic bank dependence is low. This is because under
low domestic bank dependence, the high willingness of SMEs to pay when local banks stop
lending will prompt foreign banks to shift lending to the high-SME country. To the extent
that SMEs’ output and employment are particularly sensitive to fluctuations in lending and
in interest rates, we therefore expect that the negative impact of a lending-supply shock
on SMEs would be attenuated in regions with low domestic bank dependence. We exploit

this key prediction of the stylized model in our empirical implementation.* Our baseline

41t is also true that lending drops more in the low-SME region when domestic bank dependence is high. How-
ever, our assumption is that SMEs (in terms of output or employment) are overall more sensitive to fluctuations
in bank lending than bigger firms. Recall that the reason why we assumed that bigger firms” demand functions
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regression is

Alog GDPF = crisis; x [oclsMEk + ap(1 — pBDY) + a3(1 — DBD)F x k} 4 CONTROLS + X
where Alog GDPF is the growth rate of output in country k and year t. The abbreviation SME
stands for the share of SMEs with less than 250 employees in country k GDP in 2008 and DBD
is our measure of domestic bank dependence, the share of domestic banks in total private
sector credit. The difference 1 — DBD therefore measures of how diversified (i.e. independent
from domestic banks) real sector access to finance is in a country. The variable crisis; indi-
cates the crisis period after 2008 and does not vary by country. Note that the regression does
not include stand-alone terms for the crisis indicator or our time-invariant measures SME and
DBD. These terms are absorbed by the time and country-fixed effects that we include in our
set of controls.

The maintained assumption in the above specification is that the financial crisis was a
major credit supply shock that, in principle, was common to all E(M)U countries but that af-
fected countries differently according to their specific vulnerabilities: the share of SMEs and
the extent to which these SMEs dependend on domestic banks for finance. Our main interest
is in the coefficient a1 on the triple interaction between sME, 1 — DBD and the crisis indicator.
The stylized model would predict that this coefficient is positive: during the crisis, growth
in countries with many SMEs particularly benefited from diversified access to finance, i.e.
from low levels of domestic bank dependence.

Since the number of countries in our sample is necessarily limited, we also estimate a

version of the above equation
Alog GDP! = CRISIS; X [DqSMEk(i) + (1 — D)) + w3(1 — DB X SMEkl} 4 CONTROLS +- £

in which output growth now varies across regions (indexed by 7). We call this the region-level
specification and we will estimate it using NUTS2-level data. Note that in the region-level

specification local bank dependence and SME continue to be measured at the country-level,

are more elastic in the first place was that bigger firms have easier access to capital markets. Hence, a drop in
bank lending to bigger firms per se does not mean that their output drops because much of this lending may be
substituted from other sources.
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with k(i) indexing the country to which region i belongs. Unfortunately, we do not have
data on how diversified access to finance for the real sector is at the regional level nor do
we have access to data on SME importance at the regional level. Still, the bigger number of
cross-sectional observations for output allows us to identify the country-specific impact of
the crisis with larger precision (e.g. by allowing us to control for region-effects.

To the extent that SMEs benefitted from diversified access to finance during the crisis,
we would also expect to see sectoral differences in output growth to be affected by the in-
teraction of sector-level SME importance and domestic bank dependence. We therefore also

estimate a third, sector-level specification of the baseline regression
Alog GpP¥* = crists; X [a1SMEF® + ap (1 — DBDY) 4 a3(1 — DBDF) x SMEk’s} + CONTROLS 4 £5*

in which SME shares and output growth now vary by both country and sector. As before,

domestic bank dependence is measured at the country-level.

Data

To implement the above regressions, we measure output growth using annual data on gross
value added at the sectoral level and GDP at the NUTS2- and national levels from Eurostat.
We obtain real per capita values by deflating with the respective national harmonized index
of consumer prices (HICP) and using population data form the same source.

While DBD is constructed in the way already described in section 2, our data on SME
importance is from the 2014 issue of the annual data base accompanying the European Com-
missions’ SME performance review.” Specifically, we construct our measure SME as the em-
ployment share at the national or country-sector level of firms with fewer than 250 employ-

k

ees. While the values for DBD" are constructed as pre-2008, within-country averages, data

on the emplyoment shares of small businesses are a not generally available before 2008. We

therefore use the 2008 values to construct SMEX.

Shttp:/ /ec.europa.eu/enterprise/policies /sme/ facts-figures-analysis / performance-review /index_en.htm
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Baseline results

The results of these three baseline specifications are summarized in Table 6. Consistent with
our theoretical interpretation, our main coefficient of interest, a1, is positive in all three cases.
This suggests that diversified access to finance was particularly important for countries, re-
gions or sectors with many SMEs. Note that the stand-alone terms of SME and (1 — DBD)
are not generally significant in the first two specifications. Given that, in all our specifica-
tions, SME and 1 — DBD are cross-sectionally demeaned, this suggests that for the average
country or region an increase (decrease) in the SME share or in diversified access to finance
does not unambiguously lead to higher or lower growth. Consistent with the stylized model,
the interaction between the local dependence on credit and diversified access to credit is a
major factor in the cross-country, cross-regional and cross-sector heterogeneity in post-crisis
GDP growth. The effect is quantitatively important: the standard deviaton of SME shares
across countries is 0.06 The cross-country standard deviation of 1 — DBD is 0.13. Hence,
based on an estimate of x; of around 3 (as we find in the country- and NUTS-level regressions
in columns 1 and 2), a country with an SME share one standard deviation above the mean
will have grown by 2.5 percent per year more (less) than the European average if diversifica-
tion of bank finance is one standard deviation above (below) the EMU average. Even though
the estimate of #; = 0.7 in the sector-country regression is lower (note that this regression
controls for country- and sector effects), the effect is still sizable. The standard-deviation of
SME shares across country-sectors, which is around 0.15, implies that a country-sector from
a country with access to finance one standard deviation above (below) the mean would have

increased (decreased) annual post-crisis GDP growth in that sector by 1.4 percent per year.

Robustness

In Table 6, we examine to what extent our results depend on the inclusion of different coun-
tries into the sample. Specifically, we augment the respective baseline specification to include
a dummy for the EMU core economies (Belgium, France, Germany and the Netherlands) or
a dummy for Greece in the interactions with the crisis indicator. In all specifications, the

coefficient a; stays positive and in alls specifications with the core dummy also very close to

13



the baseline estimates in 6 and significant in four of the six specifications. There is some evi-
dence of instability in the coefficient a1 in the specifications that explicitly control for Greece,
though it remains significant in both the country-level and in the country-sector regressions.

In our country- and regional-level regressions, identification necessarily depends on just
a few observations, since both SME and 1 — DBD vary only by country. We therefore focus
on variations of the country-sector level regressions in Table 6. In the first two columns, we
include, in turn, country-time and sector-time effects, in addition to the country-sector and
time effects that were already included in the previous specifications. Our estimate of w4
stays positive in both specifications remain significant at the 10 percent level when sector-
time effects are included. It is, however, insignificant if we allow for country-time effects.
This may not be too surprising, however given that our measure of local bank dependence
varies only by country. If—as our model would imply—lending to SMEs declines more (and
SME borrowing rates increase more) in countries with higher domestic bank dependence,
then this effect would be absorbed by the country-time effect and our triple-interaction
should become insignificant once these effects are controlled for—exactly as we observe here.
Finally, the Table shows that our findings hold up even in the cross-section: the last column
of Table 6 presents a cross-sectional regression of the post-2008 drop in sectoral GDP growth
on 2008 SME shares and the interaction of SMEs with a dummy that indicates if local bank
dependence is high or low in a country. Again our results hold up.®

Figure (6) visualizes the results from the cross-sectional regression regression and high-
lights the importance of the interaction between diversified access to finance and SME impor-
tance. The figure plots the post-2008 averages of country-sector GDP growth rates against
the 2008 SME shares. Across the whole sample, the link between growth and SME shares
seems weak at best. However, once we distinguish between country-sectors in countries
with above-median (blue diamonds) and below-median (red dots) levels of diversification
of access to finance, we find that there is a strong negative link between growth and SME

shares in country-sectors with strong domestic bank dependence. This negative link is not

6 As pointed out by Bertrand, Duflo and Mullainathan (2004), panel diff-in-diff regressions such as our base-
line specifications can be spuriously significant if there is essentially only one common treatment (in our case:
the crisis). They therefore recommend a “before-after” cross-sectional regression such as the one presented here
as a robustness check.
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present in sectors located in countries with diversified access to finance.

5 Domesticbank dependence and risk sharing between and within

Eurozone countries

In the benchmark model of risk sharing, see for instance Mace (1991), consumption growth is
identical for all agents. This outcome is optimal under a set of stringent assumptions, which
are not likely to hold literally, but if income is highly diversified, income—and therefore
consumption—may be close to this ideal situation. In this paper, we use the equal growth
condition as the definition of perfect risk sharing and we measure the extent of deviation
from identical income growth rates. Asdrubali, Serensen and Yosha (1996) develop a frame-
work for decomposing shocks to GDP into the fraction insured via private cross ownership
of assets (the “market channel”), a fraction insured via the federal system, and the share of
GDP shocks absorbed in counter-cyclical saving. The main channels of risk sharing between
U.S. states is cross ownership of assets, while Sorensen and Yosha (1998) find that mainly
counter cyclical public saving smoothes consumption between EU countries. Our focus is
on the market channel. Small businesses often do not have access to foreign equity or bank
lending and we examine if this is reflected in the amount of market risk sharing (which we
will also refer to as “income smoothing”) and whether income smoothing is affected by do-
mestic bank dependence in particular in regions with many small businesses.

In this paper, we focus on Net National Disposable Income (NNDI) at the country level
and disposable income of private households at the NUTS2 level, although we refer to ei-
ther as “NNDI”). We think of GDP as exogenous, even if this assumption isn’t crucial for our
accounting. Then income is GDP plus “net dividends.” In simple theoretical models, “divi-
dends” may be dividends on corporate equity, but measured net dividends are small and the
difference between GDP and net national disposable income comprises a host of elements.
Retained earnings is a large component of which funds retained to replace depreciated ma-
chinery is a large, if not so interesting, component (note that GDP is gross of depreciation
while net income is net of appreciation). Corporate savings contribute to risk sharing at the

annual frequency but not much at longer frequencies (Sorensen and Yosha (1998)). Workers
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can be seen as implicit share holders, because firms smooth wages over time and across sub-
sidiaries (BuddKoningsSlaughterREStat2005), and while the macro impact such channels of
income smoothing are not well measured, they are likely large at shorter frequencies. Of
more interest here is that risky loans resemble equity, having state-contingent pay-offs. If the
borrower does well the lender receives interest rate payments in excess of the safe rate and if
the borrower default the lender receives only a fraction of the nominal value of the loan. This
is likely to be particularly relevant for bank loans to small firms which do not have access
to equity markets or corporate bonds and who are not able to smooth salaries across several
subsidiaries. Demyanyk, Ostergaard and Serensen (2007) argues that this is likely to be an
important source of income smoothing for small business owners and find, using the same
metric as we apply here, that income smoothing between U.S. states increased significantly
after bank deregulation allowed for mergers across state borders and that this effect was
stronger in states with relatively many small firms. Private household disposable income
further includes net cash transfers from the government—we do not focus on government
transfers in the article, because or focus is on SMEs and domestic bank dependence, but our
NUTS2 results reflect the impact of these variables after any government transfers.

Risk sharing is of economic importance. If, say, a country has perfect income smoothing
within its borders, regional differences in economic growth are less problematic while, if
regions with sub-par economic growth are the same regions with low income smoothing,
regional disparities are more problematic. Our risk sharing results further are informative
about capital market integration in the broad sense. Everything else equal, the amount of
risk sharing is proportional to the, direct or indirect, ownership share of “owners” outside
the “risk sharing group” (in this paper, meaning the country or the NUTS2 region). In reality,
the everything-equal clause will not hold for a host of reasons, in particular, the type of
shocks hitting each region may be different, but if risk sharing on average declines with the
preponderance of SMEs, and declines with domestic banking dependence—as we find to be
the case—this indicates that SMEs indeed have less access to outside risk capital, especially
when domestic bank dependence is high.

Our empirical strategy is simple. Our measure of risk sharing is based on how closely

income growth tracks output growth. More precisely, in order to measure income smoothing
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between countries, we run the basic regression

AlogGDPey — AlogNNDI¢ = py + Ve + B Alog GDPt + et ,

where NNDI is (real, per capita) Net National Disposable Income, the supersript c refers to
countries, and t to year, while p; indicates time fixed effects (a dummy variable for each
year) and v, indicates country fixed effects (a dummy variable for each country). The ob-
ject of interest is the coefficient f which measures the amount of income smoothing. For
example, if NNDI-growth is not correlated with Gpr-growth at all, the regression becomes
equivalent to a regression of AlogGpr on Alog GDP and we get an estimated value of unity,
which we interpret as 100 percent income smoothing. If NNDI-growth is perfectly correlated
with Gpr-growth, the left-hand side of the equation becomes zero, which we interpret as 0
percent income smoothing. We expect to find values between 0 and 1, but we do not restrict
the coefficient take values in that interval. The inclusion of the time fixed is crucial for the
risk sharing interpretation because the time dummies control for the uninsurable aggregate
component of GDP. Including a country dummy is not essential, but it controls for constant
country-specific differences in AlogGpp and AlogNNDL’. Using A log GbP minus A log NNDI
on left-hand side of the equation allows us to directly interpret the coefficient as the fraction
of risk shared (see Asdrubali, Serensen and Yosha (1996)).

If one were to linearize the measure of risk sharing (using (log(1 + x) =~ x), it would
boil down to a regression of “dividends” on GDP. In such a regression, constant dividends
would produce a  coefficient of 0, but we think that a metric for risk sharing should as-
sign a positive value to, say, constant payments from the government. Our metric would
capture this because log(Gpr) — log(GDP + “netdividends”) is a positive number when “net
dividends” are positive. This reflects that the logarithmic function has the concave shape of a
utility function. If “net dividends” vary counter-cyclically, both a linear and the logarithmic

specification would measure income smoothing.

"The results are virtually unchanged if the country dummy is dropped
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In order to measure the impact of SMEs on risk sharing, we estimate the relation

AlogGpPey — AlogNNDIL = ¢ + Ve + B Alog GDP;

+ 7y Alog GDPt * SME., + Ut ,

where Alogcpr,, = AlogGpry — AlogGpp; — Alog GDP,.. Superscripts of the form c. indi-
cates that averages has been taken over the “left-out index” so that, for instance, SME.. is the
average over time for each country. Double dots indicates the overall mean and superscript
.t indicates that the average over all countries has been taken for each period t. The logic of
the regression is to measure how the left-hand side varies with country-specific growth in
GDP, and the inclusion of the time fixed effect technically implies that we are measuring the
impact on Net Disposable Income of AlogGpr,; — Alogcpp;.® Ignoring the less important
country dummies, we want to measure the impact of the prevalence of small firms in a coun-
try; i.e., we allow the impact of GDP on income smoothed to vary with the relative share of

SMEs, such that

0(GDP¢t — NNDI¢ )
JGDPt

= B+ YSME,, .

The estimation equation above, has the interpretation of allowing the risk sharing coefficient
to change in that manner. We further subtract averages in order to leave the interpretation of
B unchanged as the amount of risk sharing for a country with an average level of SME. (See
Ozer-Balli and Serensen (2013)) for a detailed explanation of this issue.)

Further, we want to explore whether domestic bank dependence, DBD, affect risk sharing.

For that purpose, we estimate the relation

Alog GDP;; — Alog NNDI¢ = s + v + B Alog GDP;
+ v Alog GDP; * (SME., — SME. ) + 0 Alog GDP; * (—DBD¢2008 + DBD..)

+ x Alog GDP; * (—DBDe2gog + DBD_.) * (SME¢, — SME.. ) + Ut .

In this regression, we allow the impact of DBD on income smoothed to vary with the

8Technically, this follows from the Frisch-Waugh theorem. The three regressions i) AlogGDP —
AlogNNDIt = ¢ + Ve + PAlog GDPet + ey, ii) Alog GDPet — AlogNNDIt = pt + ve + BAlog GDPt + 1, and
iii) Alog GDP;t — Alog NNDI; = BAlog GDP¢; + ¢ would all return the same estimate of B.
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relative share of SMEs, such that

d(Alog GDPy — Alog NNDI)
0Alog GDP;

= B+ ySME.. — J (DBDg 008 — DBD_.) — Kk (DBDg20og — DBD.) * (SME., — SME. ) .

Table 4 reports the results. During the 2000-2007 period, income risk sharing between
countries was more than 50 percent—see column (1)—significantly higher than what was
found by Serensen and Yosha (1998) for EU countries. This average level of income risk
sharing declined markedly, to 34 percent, after the crisis broke.” The R-square is substan-
tially higher in the latter period, 0.53 versus 0.06, indicating that the dispersion between
countries was markedly less in the recession. The amount of risk sharing declines steeply
in the fraction of small firms, see columns (2) and (5), with quite similar coefficients before
and after the crisis broke. Domestic banking dependence has a negative impact on income
smoothing, with statistical significance about the 5 percent level in the second period. These
results, using a quite different metric, confirms the patterns of the previous section. Small
firms are not well integrated in international financial markets (directly or indirectly) and
less dependence on domestic banks result in more risk sharing.

Table 5 reports on risk sharing between NUTS regions within countries-the inclusion
of separate time dummies for each country implies that the results are “orthogonal” to the
country results reported in the previous table. Not surprisingly, the amount of risk sharing
is much larger within countries, at about 70 percent before the crisis, but maybe more sur-
prisingly, income is almost totally independent of NUTS-level Gpp after 2007. The presence
of many SMEs were detrimental to risk sharing before the recession but not significantly
so after 2008. Domestic bank dependence played a negative role in income smoothing in
both periods, although more strongly so before the recession. Finally, where many SMEs are
present, domestic bank dependence is particularly bad for risk sharing, although this pattern
was stronger before the recession.

The overall picture from Tables 4 and 5 is that, maybe due to government insurance pro-

9The coefficient to GDP growth is not quite robust across columns, even if the SME share has been demeaned
which obfuscates the interpretation of the second column slightly. This is due to the limited sample size.
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grams, income risk within countries were very well insured in the recession. However, this
is cold comfort as the recession hit countries with very different force, impacting southern
Europe and Ireland much harder than northern European EMU members, and risk sharing
between countries contracted in the recession because of lack of deep inter-country integra-
tion of capital and banking markets within the EU. Regarding the main point of our article,
the risk sharing regressions provides robust evidence, at both the country level and NUTS2
level even if these are orthogonal cuts of the data, that SMEs have less access to risk capital,
that domestic bank dependence lowers deeper capital market integration, and that domestic

bank dependence is especially detrimental to SMEs.

6 Conclusion

Small and medium business are sensitive to banking shocks and they receive little outside
capital, making their production vulnerable to financial shocks at the same time as their
owners are unable to share substantial equity risk with outsiders. Conforming with these
statements, our results in this paper overwhelmingly show that economies with many small
firms did better in terms of risk sharing with other countries and were less exposed to the
recent crisis if they had access to credit from non-local banks. The simplest way to remedy
this situation might be via real banking integration, by which we mean that banks in one
country share risk by lending in another country, as opposed to bank-to-bank integration
where banks lend to each other in a way that can be quickly reversed when crises hit.

Real banking integration in the United States had well documented beneficial effects. En-
hancing access of SMEs to bond and equity markets—one of the declared goals of the capital
market union suggested by the president of the European Commission—is a an important
complementary solution. However, a working capital market union will still only work in
conjunction with real banking integration, since, even with more highly developed and in-
tegrated bond and equity markets most SMEs in Europe will remain bank-dependent due to
their small size and opaqueness. Of course, banking integration poses its own problems—
too-big to fail issues come to mind—and the cross-border consolidation in the banking sector

that most likely would be required to achieve real banking integration in Europe faces con-
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siderable political headwind. But in our view these are not issues that outweigh the benefits
of real banking integration. In fact, our results strongly support the view that it was this lop-
sided nature of banking integration in Europe with its focus on bank-to-bank lending that
effectively made periphery countries more—rather than less—vulnerable to both common
and idiosyncratic shocks. We therefore believe that, if financial integration in Europe is to

succeed, real banking integration will have to be an important part of it.
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Table 1: Domestic Bank Dependence, SMEs and crisis transmission

Country NUTS2  Country-sector

Crisis; x SME¥ x (1—DBD)*  3.09 2.87 0.70
(1.31) (0.76) (0.17)
Crisis; X SME¥ 0.05 0.06 —0.10
(0.16) (0.07) (0.04)
Crisis; x (1 — DBD)* 0.14 0.08 0.07
(0.07) (0.03) (0.06)
R? 0.18 0.11 0.29
Adj. R? 0.15 0.10 0.22
Num. obs. 164 2310 905.00

NOTES:The sample includes the 11 EMU countries Austria, Belgium, Finland, France, Germany,
Greece, Ireland, Italy, the Netherlands, Portugal and Spain. The sample period is 1999-2013 for the
country-level and country-sector regressions, 2000-20111 for the regional regressions and 2000-
2011 for the region-level regressions. Standard errors in parentheses. Standard errors are clus-
tered by time and by country / region / country-sector in the country- region- and country-sector
regresssions respectively. Coefficients in bold are significaint at the ten percent level or higher.
SME and (1-DBD) are cross-sectionally demeaned.



Table 2: Domestic bank dependence, SMEs and crisis transmission by country group

Country-level Regional Country-sector

Crisis; x SME¥ x (1—-DBD)* 224 208 283 1.05 0.66 027
(1.64) (1.15) (0.94) (0.81) (0.17) (0.13)

Crisis; x SMEF 0.05 0.00 006 —0.08 —0.09 —0.07
(0.14) (0.15) (0.07) (0.12) (0.04) (0.04)
Crisis; x (1 — DBD)k 0.11 0.06 0.08 —0.02 005 —0.05
(0.09) (0.08) (0.04) (0.02) (0.05) (0.02)
Core Dummy 0.02 0.00 0.02
(0.02) (0.01) (0.01)
Greece Dummy —0.06 —0.07 -0.13
(0.03) (0.03) (0.05)
R? 019 023 0.11 0.18 0.29 0.32
Adj. R? 016 019 010 0.6 0.22 0.25
Num. obs. 164 164 2310 2310 905.00 905.00

NOTES: The table presents the transmission regression that include an interaction of the Crisis;
indicator with a dummy for the Core economies or for Greece. The core economies include Bel-
gium, France, Germany and the Netherlands. Regressions in columns 1 and 2 are at the country-
level, those in columns 3 and 4 at the regional level. Those in columns 5 and 6 use country-
sector data. The sample includes the 11 EMU countries Austria, Belgium, Finland, France, Ger-
many, Greece, Ireland, Italy, the Netherlands, Portugal and Spain. The sample period is 1999-2013
for the country-level and country-sector regressions, 2000-20111 for the regional regressions and
2000-2011 for the region-level regressions. Standard errors in parentheses. Standard errors are
clustered by time and by country / region / country-sector in the country- region- and country-
sector regresssions respectively. Coefficients in bold are significaint at the ten percent level or
higher.



Table 3: Domestic Bank Dependence, SMEs and crisis transmission — robustness of country-
sector results

Country-time effects sector-time effects before-after

Crisis; x SME* x (1 — DBD)* —0.07 —0.07
(0.05) (0.07)
Crisis; x SMESK 0.19 0.68
(0.14) (0.23)
SME** x (1 — DBD)* 0.09
(0.06)
SMESk —0.21
(0.08)
(1 — DBD)* —0.15
(0.09)
Constant 0.22
(0.11)
R? 0.48 0.39 0.13
Adj. R? 0.32 0.27 0.08
Num. obs. 905.00 905.00 65

NOTES: Columns 1 and 2 report the panel country-sector transmisson regression, including
country-time or sector-time effects respectively.Standard errors ( in parentheses) are clustered by
country-sector and time. Column 3 reports the results of a "before-after’ cross-sectional regression
of post-2008 average country-sector growth rates on the pre-2008 characteristics. The observation
period is 1999-2013 for the 11 EMU countries Austria, Belgium Finland, France, Germany, Greece,
Ireland, Italy, the Netherlands, Portugal and Spain.



Table 4: Local bank lending, SMEs and crisis transmission: across country evidence

Risk Sharing 2000-2011 between countries

2000-2007 2008-2011
1) (2) 3) 4) &) (6)
Alog GDP 0.54*  0.55%  0.49* 0.34* 051+  0.61%**
(2.34)  (240) (2.02) 2.41) (349) (4.12)
Alog GDP % SME 861 -7.85 —8.83* 445
(-1.64) (-1.46) (-2.47)  (-1.09)
Alog GDP x (1 — DBD) 1.29 1.86*
(0.75) (1.95)
Adj. Rsq. 0.058 0.091  0.082 0526 0.604  0.644
No. obs. 64 64 64 40 40 40

NOTES: The table displays in columns (1)-(3), the coefficient B from the regression Alog GDP; —
ANNDIy = pt + ve + BAlog GDPyt + uet, while columns (4)-(6) displays the coefficients from
the regression Alog GDP,;t — ANNDIy = pt + ve + BAlog GDPt + y(Alog GDPy — Alog GDPy —
Alog GDP.) * (SME. — SME_) + u. Columns (7)-(9) displays the coefficients in the regression
Alog GDP;t — ANNDIy = p¢ + ve + BAlog GDPyy + v(Alog GDPyy — Alog GDPy — Alog GDP.) *
(SME.;, — SME_) + 5(Alog GDP,t — Alog GDP; — Alog GDP,.) * (Fl.p00s — FI.) + tict. The sample
includes the 11 EMU countries Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, the
Netherlands, Portugal and Spain. The sample period is 1999-2013 for the country-level and country-
sector regressions, 2000-20111 for the regional regressions and 2000-2011 for the region-level regres-
sions. Standard errors in parentheses. Standard errors are clustered by time and by country / region
/ country-sector in the country- region- and country-sector regresssions respectively. Coefficients in
bold are significaint at the ten percent level or higher.



Table 5: Local bank lending, SMEs and crisis transmission: within country evidence

Within-Country Risk Sharing 2000-2011 between NUTS2 regions

2000-2007 2008-2011

@) @ G) (4) ©) (6) @) (©)
AlogGpDP 0.72%%% (.73 0.70%** 0.65*** 0.97**  0.97**  (0.95%* 0.95%**
(26.54)  (27.10)  (25.84)  (22.27) (23.64) (2359) (22.71)  (22.47)

*SME —2.32%% D Og¥H* D 4O+ -0.82 -1.00 -0.71
(-5.07)  (-6.39)  (-5.21) (-1.01) (-1.23)  (-0.72)
*(1-DBD) 1.35%** 1.56%** 0.71** 0.72%*
(5.31) (6.08) (2.39) (2.39)

*SME*(1-DBD) 25.11%** 5.19
(4.30) (0.53)

No. obs. 1014 1014 1014 1014 631 631 631 631

NOTES: The table displays in columns (1)-(2), the coefficient § from the regression AlogGDPy —
ANNDIy¢ = py + Ve + BAlog GDP + ¢, while columns (3)-(4) displays the coefficients from the re-
gression Alog GDP;; — AGDPt = it + Ve + BAlog GDPey + y(Alog GDPy — Alog GDP; — Alog GDP, ) *
(SME;, — SME..) + u¢t.  Columns (5)-(6) displays the coefficients in the regression AlogGDP —
ANNDIL; = p; + Ve + BAlogGDPys + y(AlogGDPy — AlogGDP; — AlogGDPc.) * (SMEc, — SME_ ) +
4(Alog P — AlogGDPy — Alog gpdc.) * (SMEc, — SME ) * (DBD.. — DBDgog) + Uct. The sample in-
cludes the 11 EMU countries Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, the
Netherlands, Portugal and Spain. The sample period is 2000-2011. Standard errors in parentheses are
clustered by time and country / region / country-sector in the country-, region-, and country-sector
regressions, respectively.



Figure 1: Cross-border bank lending in selected Eurozone countries

T T T T T T
2000 2005 2010 2000 2005 2010 2000 2005 2010

NOTES: The figure plots cross-border lending by foreign banks to the respective country.
The black solid line gives the total, the red / dashed line the lending by foreign banks to
domestic banks and the blue / dotted line the lending of foreign banks to the domestic non-
bank sector (including governments). The source is the Joint BIS-IMF-World Bank external
debt hub data base.
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Figure 3: Bank dependence of SMEs in the Eurozone

Sources of external finance for SMEs (source: SAFE 2011)
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the respective source of external finance. The data source is the survey of access to finance of enterprises (SAFE) 2011 for 11 Eurozone

NOTES: The figure reports the fraction of SMEs (firms with fewer than 250 employees) reporting to have used or to be currently using
countries.
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Figure 6: Post-2008 sector-level growth in countries with low and high bank dependence
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NOTES: The graph plots the change in from pre-2008 to post-2008 average growth rates
at the country-sector level against the pre-2008 SME share in a country-sector. Blue (red)
diamonds (dots) indicate sectors in countries with above (below) median domestic bank
dependence. The blue, dashed (red, solid) lines indicate the regression relationship be-
tween growth and SME shares for the sample of blue (red) diamonds (dots) . Data from
11 EMU countries over the period 2000-2013. Sectors with growth rates below -30 percent
are excluded.



