Investment, Internal Funds and Public Banking in

Germany

Paper prepared for the annual meeting of the “Veriéir Socialpolitik”

Preliminary Version, do not quote without the auti@ermission

February 26", 2007

Abstract: Previous studies argued that low investment-cash $lensitivi-
ties of German firms may be caused by dominangqaublic banking. The
paper addresses this topic and applies a uniquruaticg dataset of Ger-
man firms. Results from a dynamic panel data amgpreaow that the de-
pendence of investment spending on internal furoes ahot significantly
differ between firms attached to savings banks,pecative banks or
commercial banks. Thus, the importance of the pulbdinking sector in
Germany may not explain the rather low dependefidegnos on internal
funds and public ownership of borrowers seems seemial to reduce
financing constraints.

Keywords: Investment, Relationship Banking, Panel Data, GMM

JEL Classification: G32, D92L21, C23



1 Introduction

Research on firms’ investment spending suggeststhiieege exists a gap
between the costs of external and internal finaneind thus, the Modi-
gliani-Miller theorem (Modigliani and Miller 19585oes not hold.
Cross-country studies clearly point out that Germanlapanese firms
show lower investment-cash flow sensitivities thamglo-Saxon firms
(Harhoff 1998; Bond et al. 1999, 2003; Hall et99). Thereby it ap-
pears that intermediated financial systems, chariaed by the promi-
nence of relationship lending, are more able tonobkh financial re-
sources to firms than the Anglo-Saxon market-basgddlem at arm’s
length?

Studies about the competition in Germany’s banlsagtor (Audretsch
and Elston 1997; Deeg 1998; Vitols 1998; Audretand Elston 2002)
shed light on the question whether the dominanqaubfic sector banks
(savings banks, state banks) and cooperative baaksbe an additional
factor explaining cross-country differences in istveent-cash flow sen-
sitivities. Both pillars have an explicit mandate gromote small and
medium-sized enterprises (SMESs). Furthermore, dukd higher degree
of local embedding there may exist an informatiathlantage compared
to commercial banks. One may expect that firms wethtionship bank-
ing to savings banks and cooperative banks shonifisignt lower fi-
nancing constraintsRelated to this issue, there is an extensive dedat
the European Commission and German authoritiestabheuliberaliza-
tion of savings banks and its impact on SMEs’ foehEmpirical evi-

dence, however, is rather scarce (see Caletti 208b: 48), but is a pre-

1 Schiantarelli (1996) and Hubbard (1998) give aareiew to relevant empirical stud-
ies.

2 For a description of Germany’s financial systere &lwards and Fischer (1994).
Allen and Gale (1995) compare the financial systérsermany and the US in de-
tail.

3 See e.g. Brunner et al. (2004), Weber (2005),heis¢2005), Wenger (2005), Moe-
schel (2005) und Paul (2006).
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requisite for structural changes of the bankindgesys(Sachverstandigen-
rat 2004).

This study explicitly addresses the differencethandependence of firms
on internal funds with respect to the type of hobaek of a firm using
accounting data from 1,451 German firms. The datgrovided by
Creditreform and Bureau van Dijk through the Dadfla@abase and cov-
ers the period from 1998 to 2004. The contributbthe paper is three-
fold: We test the hypothesis that public sectorkisaand cooperative
banks are more likely to reduce the funding gaMEs than commer-
cial banks. Based on this finding, we evaluatertihe of the public sector
banks pillar to explain cross-country differencesnvestment-cash flow
sensitivities. Finally, we highlight the differerscbetween firms attached
to public sector banks compared to those attacheddperative banks in
order to ask for the needs and alternatives ofipalnership of banks.

Following Bond et. al (2003), we subsequently eateman Autoregres-
sive Distributed Lag Model (ADL) via Generalized tleds of Moments
(GMM) to test for differences in investment-casbwl sensitivities re-
garding the type of bank attachment. Whereas thaefralows a flexible
specification of short-run investment dynamics, @M method con-
trols for unobserved firm-specific effects and atofor endogenous ex-

planatory variables.

The remainder of the paper is organized as foll&estion 2 provides a
description of Germany’s financial system. We ecqiie the empirical
approach as well as the database in section 3o8ektpresents the em-

pirical results. Section 5 concludes.

2 An overview of Germany'’s credit institutions

German business finance is characterized by a a@atiggy high degree
of debt finance. Audretsch and Elston (1997: 1@pprt a debt-to-equity
ratio of 4 in Germany compared to a ratio of 1.3ha U.S. Especially
small- and medium-sized firms draw heavily upontdetance with an
3



equity-to-total assets ratio of 7.5 % in 2003 afdd in 2004 (Sparkas-
sen-Finanzgruppe 2006a: 4). The supply of fundsoiered by three
main groups of financial intermediaries: (i) commar banks like
Deutsche Bank, Dresdner Bank, Commerzbank, Hyp@ikgbank and
smaller private sector banks, (ii) public sectonksa namely savings
banks Sparkassenand state banks (Landesbanken) owned by munici-
palities and the government of the federal statespectively and (iii)

cooperative banks3enossenschaftsbanen

As reported by the Sparkassen-Finanzgruppe (2a®bthree fourth of
the GermarMittelstandare financed by savings banks. Aggregate data of
the Deutsche Bundesbank shows that around 61 #eoftock of long-
term loans to firms was provided by public sectanks in 2005, whereas
27.4 % stemmed from commercial banks and 11.6 % ftooperative
banks. In 1990, the share of long-term loans pexviby the public sec-
tor banks marked at 42 % and thus, was remarkalbgrl than in 2005.
The increasing dominance of public sector bankdsg evident concern-
ing the transfer of publicly assisted loans: In 20public sector banks
transferred about 52 % of publicly assisted loalume in Federal SME
programmes; commercial banks had a market shameoahd 12 % (see
Prantl et al. 2006).Twelve years before, commercial banks transferred

25 % percent of publicly assisted loan volume.

The strategic withdrawal of commercial banks fromeddt business
seems to be mostly driven by the worsening of fngmresults. The in-
terest rate spread (= interest earnings minusesitgraid related to total
assets) in credit business declined from 2.3 %.@4 for commercial
banks between 1994 and 2000. The reduction abo% E3remarkably
higher compared with those of savings banks (26%@ cooperative
banks (22 %), respectively (Deutsche Bundesbank:28@). Further-

more, the return on equity is lower in Germany tiramther European

4 Publicly assisted credits are transferred to fisiasthe house bank principle. A bank
has to take over outstanding publicly assisted tehdistressed borrowers partially
or even completely.
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countries (Brunner et al. 2004). Commercial bamies @nfronted with

the consequences of the liberalization of finaneiatkets in the 1990s to
a higher extent than public sector banks or codperdanks. As one
consequence, commercial banks shift to investmankihg and asset
management in order to increase the overall proéitgin and thus, to
fulfill the expectations of investors at stock metsk For example,
Deutsche Banks have remarkably increased its retarrequity since

2002. German firms in general and SMEs in particalay suffer nega-

tively from the stronger profit orientation of corengial banks.

In contrast, public sector banks pursue a so-cé&Hegional principle”:
They are owned by the local or federal governmeiak their activities
are limited to the local area of its owner. Savibhgaks are owned by one
or more municipalities and operate in the fieldre$ponsibility of the
local government. In contrast, state banks canab@eacross the entire
country and are mostly engaged in internationaliness. Sparkassen
laws of Federal States explicitly define a mandate tppsuloans for
SMEs and individuals as well as to promote theasurding area of the
savings bank as a whole. Based on this mandatdic padxtor banks
need not to maximize their profit although a certamount of profits is
important. TheSparkassen-Finanzgruppthe head of the savings banks,
aims at a return on equity of 15 % (Sparkassenrzigaippe 2006b:
39)5 Following from public mandate, savings banks ally embed-
ded and closely located to firms and individualcérding to the
Deutsche Bundesbank 14,800 branches of savings spah® 000
branches of cooperatives banks, and 5,000 brammétemsmmercial banks
were active in Germany at the end of 2004. OnJsigsence offers in-
formational advantages to evaluate the creditwoess of local borrow-

ers and may foster long-term relationships.

Cooperative banks are very similar to savings bamkis respect to the

mandate of SME promotion and local embeddedness. cbloperative

5 Currently, return on equity lies below this rafio8 % in 2002 and 10.7 % in 2003).
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banks are historically founded in the™®entury to reduce the funding
gap of small scale firms during the process of stdalization. Based on
851 Cooperative Law@enossenschaftsgegetthe main purpose is the

promotion of their owners and members, the smallesitrms.

Regional orientation of both savings banks and ecaipve banks corre-
lates with a lower size of these banks comparedotamercial banks
which in turn may limit the possibilities of rislopling remarkably. This,
however is compensated for by the involvement ia Bparkassen-
Finanzgruppe and the VR.net (network of cooperabigaks), respec-

tively.

The mandate to promote SMEs and informational adgms as well as
advantages to establish long-term relationshiperféoth savings banks
and cooperative banks to supply adequate conditmi®MEs (see Cole
et al. 2004, Berger et al. 2005). Hence, we exfieitfirms attached to
one of these two pillars are confronted with loifeancing constraints
than firms attached to commercial banks. The depamf commercial

banks from SME finance may strengthen the hyposhesddlitionally.

Yet, savings banks and cooperative banks diffethen business objec-
tives of the bank. Public ownership of the formpeaks in favor of a
special interest of municipalities to promote tbhgional economy. Own-
ers of savings banks are likely to demonstratestieeessful promotion
of the regional economy to increase the probabditye-election (Eis-
inger 1993, La Porta et al. 2002). Therefore, imaaases, distressed
borrowers are likely to receive credits again antitipians thus hope to

secure jobs within the region.

Probably, public sector banks can offer adequatelidons to SMEs due

to the so-called\nstaltslastandGewahrtragerhaftungThe former refers

to the liability of the public sector for the detfta corporation incorpo-

rated under public law, which applies to the sasiagd states banks.

The latter denotes that municipalities, as the owfi¢he bank, settle the

claims of all creditors in the case of bankrup®8sunner et al. (2004: 24)
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point out that the phase-out of the guaranteesifeigntly affects the
business operations of state banks, whereas thegsavanks should be
affected to a minor degree. Due to an interventsbrthe European
Commission, theAnstaltslastand Gewahrtragerhaftunghave been re-

markably reduced for obligations accepted aftey 18| 2005.

Public sector banks play an important role for Stlance and thus, the
intended liberalization of the German banking sysisould affect the
supply of loans to SMEs substantially. Based onféinegone reasoning,
there are arguments that the public ownership whga banks implies a
lower dependence on internal funds of firms attdcteesavings banks

compared to firms attached to cooperative banks.

Recent empirical evidence by Nehls and Schmidt42@@d Prantl et al.
(2006) contributes to these presumptions. Therlatieerved that young
firms attached to savings banks or cooperative dahibit a higher
probability to get access to loans of the fedeoalegnment. While these
loans are cheaper, firms are more likely to redinsgr funding gap.
Nehls and Schmidt (2004) point out that there Haeen some signs of a
credit crunchin Germany in 2002. Applying a disequilibrium-mdade
they show that a shortening of loans by commeiuaalks is mostly re-
sponsible for their results (Nehls and Schmidt 2004is speaks in favor
of a higher dependence on internal funds of firmtha commercial
house bank.

3 Empirical approach

3.1Empirical Investment Equation

We start with a rather parsimonious error-correctivodel (see Bond et
al. 2003) in which investment is dependent on pctida and the user
cost of capital (see Jorgensen 1963), whose vami&an presumably be
approximated by firm- and time-fixed effects. A ttime dimension in
our panel is short, the influence of initial comalis on subsequent in-

vestment behavior needs to be taken into accouateder, in the case



of adjustment costs, the desired capital stock oa#cts sluggishly and
gives rise to short-term dynamics:

Ki =aki g + 0K+ BoYi * BYiia t BoYi D+ Z + &

In this ADL (2,2) model k denotes the log of the desired capital stock of
firm i in periodt, y; the log of output of firm in periodt, D; the firm-
fixed effects,Z; time-fixed effects andy; an error term. Under the as-
sumption that there is a long-run unit elasticifycapital to output and
those two series are cointegrated, which is teistedir empirical analy-

sis, the reparameterized ADL model can be extehgeah error correc-

tion term. The coefficient on the ter(k ., - y;, ,) then has to be nega-

tive to ensure error-correcting behavior. If thenfispecific depreciation

rate is captured by the firm-specific effects akk], is approximated by
I /K, ., =9, with |, denoting gross investmerk denoting the capital
stock andd, the firm-specific depreciation rate, the equatiakes the

form

I,
=X _Y + @y, +¢Ayi,t—l +’7(ki,t—2 - Yi,t—z) +D, +Z +¢&,.

As a measure of the firms’ financial power we &l ¢contemporary and

lagged cash flow(, ) to the equation. Thus the equation takes the form:

l it l it-1

Cit Ci,t—l
=X + @y, + ¢Ayi,t—l +1(k; -2 yi,t—z) +A K +u K

Ki,t—l Ki,t—2 it-1 it-2

+D, +Z, +¢,.

To discriminate between the firm’s choice of bantagiment we im-

plement four interaction terms, two for the contenapy and two for the
lagged cash flow, respectivelyp;°®"[C, / K;,_, measures the contempo-
rary cash flow for firms attached to a cooperatibank and

D*'[C, / K,_, the cash flow for firms attached to a savings bamly.



As the individual effects in the investment equateoe stochastic, they
are necessarily correlated with the lagged depdndanable, which
causes the Ordinary Least Squares (OLS) estimattwetinconsistent.
Therefore we apply the Generalized Method of MomgadM) estima-
tor proposed by Arellano and Bond (1991) with dlgatests of serial
correlation and over-identifying restrictions. Adtedly, one further
point needs consideration. Within the estimatas possible to treat the
explaining variables as strictly exogenous, pradateed or endogenous.
This means that, under the assumption of second esatlly uncorre-
lated errors, the explanatory variable is uncoteelavith all realizations
of the error term, only correlated with past reatians of the error term
or in addition correlated with present shocks, eetipely. Hence Bond
(2002) proposes a Sargan Test to test the assungftgirct exogeneity.
In the following we will treat contemporary values the sales growth
and the cash flow as well as lagged values of ivestment ratios as
predetermined variables, because the Sargan Tesbrseg this proce-

dure.

3.2Data description

Accounting data is gathered from the Dafne datalaasef June 2004,
June 2005 and September 2006. The database is dpdatghly and
offered by Creditreform, the largest German creditng agency, and
Bureau van Dijk (BvD), a leading company in elentcopublishing of
business information. Dafne contains current arsdohcal accounting
data (at a maximum for the last ten years) for ®&000 German firms.
Accounting data are collected centrally at Crethima’s headquarter.
These data are used for Creditreform rating, fomgta. Their major
sources are firm’'s inquiry (80.5 % percent of @gistered firms), fol-



lowed by theBundesanzeigdiB.4 %) publishedannual report$10.1 %),
and theTrade Registe(l %)

However, because each Dafne update provides ofdymation about
the current bank relationship, we use historicaduah data for the rela-
tionship banking from the ZEW-Firm Panel, which iscabased on
Creditreform data.

The accounting data was initially checked for logiearors, missing

data, and outliers (see Appendix B for details). véasider all firms

with unconsolidated accounts, an annual turnovetQff,000 Euro and
more and with a main activity in the private sedtbe agricultural sec-
tor, utility companies, banks, insurance and ofimancial companies are
excluded). The observation period is limited toybkars 1998 to 2004 as
data on the firms’ bank relationships is only aafalié for these years.

The identification of primary relationship bankirgdifficult for compa-
nies with multiple relations to banks of differguitlars. Therefore only
firms with bank relationships to one or multiplevisgs banks, one or
more multiple cooperative banks or one or moregte\banks have been
included in the sample. Despite this restrictioe, still detect a signifi-
cant number of firms attached to one of the thraeking groups only.
Firms attached to cooperative banks only form tiealkest group with
201 observations, followed by firms attached torsgs banks, and those
attached to commercial banks (see Table 1).

Because of the requirement for lagged values astluments, at least
three observations for each firm have to be aviglahs a consequence,
the sample is remarkably reduced and consists4&blfirms. The total
number of observations in the GMM first differerestimations is 2,234
(Table 1).

6 Accounting data from Informa, S.A., a provider @éctronic business information
similar to Creditreform, has been recently usedSbgorb-Mira (2005), who tests
empirically the predictions of Pecking Order Theory
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Table 1: Summary statistics (all firms)

Variable Mean Std. dev. Obs.
L 1K 0.251 0.354 2,234
Ay, 0.019 0.197 2,234
Ci /Ky 0.406 0.507 2,234
D °P[C, / K., for D®=1 0.468 0.475 201
D*'[C, /K, for D=1 0.322 0.483 554
D;°"([C, /K, for D*"=1 0.429 0.517 1,479
Yi 261,272 1517,649 2,234
age 24.684 33.223 2,234
PD, 1.124 2.052 1,366

Comparing the means of the variables to those efvriables used in
Bond et al. (2003: 158) it becomes apparent thatriilestment ratio as
well as the cash flow ratio are noticeably largepour sample. Firms at-
tached to savings banks show the lowest cash fltwwgh it does not

differ significantly from the mean of the othemfis.

Total salesy;, in thousand Euro), the age of the firagé,, in years) and
the probability of defaultRDy;, in %) inform about some major charac-
teristics of the sample. The PD measure has be@iveecvia online-
access of Moody's KMV (see Falkenstein et al. 200B)e mean value
lies something below the average probability ofadéfof 1.3 % for all
German firms in 2002.This is due to a significant share of large firms
(494 of 1,455), and their very low probability oéfdult. Firms are on

average about 25 years old and realize annual sa&l million Euro.

737,600 cases of bankruptcy related to 2,926 milfioms (based on the tax on sales
statistics of the Federal Statistical Office).
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4 Empirical results and discussion

4.1 Estimations results

We start with an analysis of the time series priogerof our variables.
This is done first of all, to check if our capitaicasales series are cointe-
grated so that our ADL model can be extended toresr €orrection
model. Secondly, we have to examine whether thelkgged levels as
instruments in our dynamic panel estimator causkesge finite-sample
bias (Blundell and Bond 1998). Therefore, at firstapplied a panel unit
root test to the log capital and log real saleseseMaddala and Wu
(1999) propose a Fisher test which combines indalidPhillips-Peron
(PP) and Augmented Dicky Fuller tests, respectivéhey show that it
has a greater power than the Im-Pesaran-Shin @S| data unit root
tesé, at least in samples with a large time dimens¥w®t.both tests reject
the null of a unit root at the 1%-significance lef@ both serie$. Ac-
cordingly, we confine ourselves to estimating théher parsimonious
ADL model.

For the remaining variables of our model, the ithvest rate, the sales
growth, the creditworthiness and the cash flow, rate estimated AR(1)
models by OLS, Difference-GMM and the fixed-effeetstimator, re-
spectively (see Table C.1 in Appendix C). The saliesiot exhibit any
strong persistence and the Difference-GMM estirtiatein between the
OLS and fixed-effects estimates. The OLS estimated@msed upwards
and the fixed-effects estimates are biased dowrsvaraus, there seems
to be no problem of weak instruments and the uskagded levels as

instruments is sufficient to identify the paramster

There are concerns that the cash flow might jusa lpgoxy for future

sales growth without indicating any financing coastts. Indeed, recent

8 The Fisher test combines significance levels efdiiferent tests rather than the test
statistics as the IPS does. Both tests, howevenatigely on a common unit root
process as for example the Levin-Lin test.

9 The tests were carried out including fixed effewstth the maximum number of lags
based on the Schwarz Information Criteria.
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results by Cummins et al. (2006) show that, onagrobing explicitly
for expected earnings by use of analysts’ forecdles cash flow is no
longer significantly related to investment spendiktpwever, profes-
sional earnings forecasts are only available fetetl companies hence
we follow previous work and test whether the cdetvfis a predictor of
sales growth. Yet, carrying out a Granger-Caustdity we can reject this

hypothesis at conventional significance levéls.

Table 2: ADL investment model: GMM first differences

Variable All firms SMEs Large firms
I K 0.176'(0.042)  0.129(0.051) 0.239(0.063)
C. /K, 0.247(0.066)  0.319(0.088)  0.157(0.072)
G/ K, 0.004 (0.034) 0.038 (0.045) -0.027 (0.039)
Ay, 0.076 (0.06) 0.087 (0.063) 0.169 (0.107)
Ay, 0.006 (0.042) 0.015 (0.053) 0.008 (0.032)
# obs. (firms) 2,234 (1,451) 1,435 (961) 799 (494)
Waldy2 (10) 57.59(0.000) 47.09(0.000) 28.39(0.002)
Hanseny (50) 38.80 (0.874) 43.21 (0.740) 48.11 (0.549)
ml -4.39 (0.000) -3.71(0.000) -2.41(0.016)
m2 -1.35(0.178) -1.41 (0.160) -0.62 (0.534)

Notes: Two-step results with Windmeijer (2000xdisiample correction. Heteroscedas-
ticity-robust standard errors are in parenthesestifations were carried out including
time dummies. Walgk: Wald-test that all coefficients are jointly igsificant. Hansen
x%. Hansen-test of over identifying restrictions. :rékellano-Bond test of first order
autocorrelation in the differenced residuals. mZellano-Bond test of second order
autocorrelation in the differenced residuals. Prbbitly values in parentheses of the
test statistics® significant at 1%-level® significant at 5%-level° significant at 10%-

level. SMEs are firms with annual sales below SianiEuro.

Thereupon, we estimate a basic specification tauat@lthe suitability of
our data and to allow a comparative analysis witteostudies. The re-
sults for the sample of all firms, SMEs, and largm$ are reported in

Table 2. Overall the test statistics support ousipasnious model. The

10 Results are available from the authors upon reqéesthermore, it is worth to note
that the investment-cash flow sensitivities in ¢x¢ended model are not affected as
we take the probability of default explicitly ineccount (see Table C.4 in the Ap-
pendix C).
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Hansen test of over-identifying restrictions indesathat the validity of
the instruments cannot be rejected. Furthermoreethee no signs of

second-order autocorrelation in the differencediress.

Previous investment activity shows up significarghysitive in all sam-
ples. As the coefficient is higher for large tifan small firms this sug-
gests a stronger inertia of business investmentafge firms. The main
variable of interest, the cash flow, is also sigaifit and shows the ex-
pected sign. The contemporaneous impact of thefasglon investment
for large firms is close to estimates by Bond et(2003: 160), who re-
port a coefficient estimate of 0.180 for their s#&npf large German
firms. Yet, the coefficient is smaller than the oestimated for small
firms, which confirms previous findings that smilins are more finan-
cially constrained than large ones. This also besoevelent when look-
ing at the probability of default: The median proligbof default is 0.73
for large firms whereas it is 2.18 for small firmis.a further regression
we find that firms with a higher probability of defit (=more constrained
firms) show higher investment-cash flow sensitestithan firms with a
lower probability of default (see Table C.2 in thep&ndix C). These
results are contrary to Cleary (1999) who repontegative relationship
between the financial status, measured by a mubhiea classification
index, similar to Altman’s Z factor (see e.g. Faikein et al. 2000 for
details), and firm’s investment. Furthermore oadings contradict Kap-
lan and Zingales (1997) and Rajan and Zingales1(P@®o argue that a
lower dependence on internal funds does not netdlgssaicate a lower
level of financing constraints. In line with Harli@gl998), we conclude
that the higher investment-cash flow sensitivinésmall firms indicate
a higher level of financing constraints comparedai@e firms in our

sample.

Subsequently, we split the cash flow variable atiogr to the firms’
bank relationship. We extend the investment eqnatith four interac-
tion terms on the firms’ cash flow (two for firm#ached to cooperative

banks and two for firms attached to savings banksjns attached to

14



commercial banks form the base group. The estimatenlts are de-
picted in Table 3. Due to the small number of ldigas attached to co-
operative banks (33 observations) and to savinggkd462 observa-

tions), results are only presented for all firmd #me sample of SMEs.

Table 3: ADL investment models: Dependence on iadeiumds by type
of house bank - GMM first differences

Variable All firms SMEs

i/ Ky s 0.182(0.046)  0.093 (0.059)
Ay, 0.05 (0.063)  0.058 (0.074)
A\ -0.007 (0.042) -0.008 (0.056)
C./K,, 0.248 (0.056)  0.23%(0.076)
Coal Ky -0.069 (0.034) -0.027 (0.057)
D°P[C, / K, _, 0.186 (0.256)  0.345 (0.254)

Di(,:l(i?.p |:q:l I—ll KI t-2

0.184 (0.144)

0.172 (0.149)

DT, /K, -0.17 (0.147) -0.062 (0.173)
DS T, ./ K, 0.067 (0.08) 0.052 (0.078)
# obs. (firms) 2,234 (1,455) 1,435 (961)
Wald y2 (14) 58.18(0.000)  58.41(0.000)

Hanseny (86) 95.98 (0.216)  98.66 (0.166)
m1 -4.26 (0.000)  -3.42(0.001)

m2 -1.46 (0.143)  -1.65 (0.098)

Notes:see Table 2.

Again, the validity of lagged levels dated t-2 astiuments cannot be
rejected by the Hansen test of over-identifyingrietsons and there are
no signs of second order autocorrelation in thiedéhced residuals. Al-
though the coefficients on the cash flow variabt®ve the expected
negative sign for firms attached to savings batiksy are in all cases
insignificant. The cash flow variables for firmsaathed to cooperative
banks are insignificant, too. Thus we do not fing amidence that firms
attached to one of these two pillars are neitherenmor less financially
constrained than firms attached to commercial baA#slitional empiri-

cal tests show that the investment-cash flow seitgiof firms attached

to savings banks does not differ from those of $inmth relations to co-
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operatives banks at conventional significance kE¥erhe chi(2) statistic

for the test on equal coefficients in the curreagicflow is 1.48 with a p-

value of 0.2234 in the sample for all firms. Theresponding values are
chi(2)=1.93 with p-value=0.1645 in the sample of E5M

4.2 Robustness of results

One may argue that firms’ choice of bank attachmbaotvever, may
complicate the empirical test of our hypothesis. filss might know
about the role of savings banks and cooperativédyanore financially
constrained firms might pre-select one of boththis case, bank attach-
ment is not randomly distributed and depends omtiservable and un-
observable financial constraints of firms beforeytlenter a firm-bank-
relationship. We also investigate this point inailleand compare esti-
mates of OLS with estimates of within and GMM madel Table C.3 in
the Appendix C. Cash flow estimates for firms diextto savings banks
or cooperative banks are upward biased comparddfimdings for the
remaining models. This is in line with above mengidrpredictions that
more financially constrained firms prefer relatictassavings banks or
cooperative banks. As we focus on GMM first diffezes for firms with
bank relationship over time, we already eliminateet invariant unob-
served heterogeneity of firms. Thus, firms’ bankicbas unlikely to

matter in the GMM framework.

Finally, we test the robustness of our results.tiitisig the sample to
firms with at least four observations, the sampds been reduced to
1,252 observations, 100 of whom are affiliated witoperative banks
and 273 of whom are attached to savings banks.nAgae results pro-
vide no evidence that the type of bank relationdffpcts the depend-
ence on internal funds. Furthermore we furtherrictet our sample to

firms with relationship banking to only one banktead of having one

11 Testing for equal coefficients in the current cdlslw the chi(2) statistic is 1.48
(1.93) with a p-value of 0.2234 (0.1645) in the parfor small firms (SMESs).
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ore more business connections to banks of the gdllae Yet, results

were once again robust to this modification.

We also investigate indirectly whether durationalationship biases our
results. Berger and Udell (1995) report for the .Utfat interest rate on
lines of credit decreases with the duration oflémeling relationship. By
contrast, Petersen and Rajan (1994) found a pesiiiit insignificant

effect on the price of loans based on the samestatael? Harhoff and

Kaorting (1998) also did not find a direct impact the interest rate for
Germany, they show, however, that the probabilitypanks to demand
collateral decreases with the duration of the legdelationship. Since
we restrict our sample on ten year old SMEs, wedrgeduce potential
biases due to unobservable durations of the firmdsalationship. In

this unreported regression we do not detect amyfgignt changes in the

investment-cash flow sensitivitiés Recapitulating unobservable differ
ences in the duration of the lending relationsleigns not to imply differ-
ences in the investment-cash flow sensitivitie&efman firms shown in
Table 3.

4 .3Discussion

Based on our empirical findings we conclude that d@kailability of in-
ternal funds seems not to be a more important fdotdirms attached to
commercial banks than for firms with relations &vigags banks or coop-
erative banks. The historical mandate for promo8MES as well as the
expected informational advantages of public sebtrks and coopera-
tive banks does not cause a lower dependence iofbibieowers on in-

ternal funds.

In contrast to our study, Prantl et al. (2006) detkat the probability to
receive a public assisted loan is sensitive tdfith@s attachment to one

of the three pillars of Germany's banking systemhilé/ Prantl et al.

12 Berger and Udell (1995) argue that the inclusibransaction driven loans in the
study of Petersen and Rajan (1994) primarily exglaie different results.
13 Results of all mentioned robustness checks artableupon author’s request.
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(2006) focused only on start-ups, we addressegddggment of small and
medium sized enterprises as a whole. Informatigimasetries may be

very high for young firms in Prantl’s study and shibank heterogeneity
may matter to a higher extent. Emphasizing ten w&hISMES, our re-

sults do not change however. On the one hand thergization of our

results for young firms may be hampered due tosthall sample size
and the expectation that young firms providing acting data are a se-
lective group of all young firms,. On the other Hathe interest rate of
public assisted loan is expected to be marginakfowompared to the
interest rate offered by the lender. Probably fanag constraints are re-
duced to a minor extent due to the interest rateasp Until now, an ex-
plicit test on the relationship between receivingualic assisted loan and

the level of financing constraints is missing, huere

Yet how can we explain that bank heterogeneity dmg¢smnatter? In our
point of view, rent-seeking behavior may explainm éodings. Degryse
and Ongena (2005) found empirical support for spatiice discrimina-
tion. Lenders located close to their borrowersraodie interest rate to bor-
rowers above the marginal cost of lending and texploit some rents.
In our sample, the distance between firms and bankswver for firms
attached to savings banks or cooperative banks a@dpo firms at-
tached to commercial banks. As savings banks aogperative banks
might as well make use of spatial price discrimorgtthis would imply
a higher price on the loans as well as limited labdity of loans. As
consequence, spatial price discrimination may inaphygher dependence

on internal funds.

Yet, credit cooperatives and savings banks sedmave a similar impact
on the funding behavior of their borrowers. Thisutess in line with
findings of Prantl et al. (2006), who do not findyasignificant differ-
ences with respect to the probability to raise puas$sisted loans. Thus,
the characteristic of public ownership and the iexXpmandate to pro-
mote SMEs might not matter. Cooperative banks cldnigeir on-site

presence remarkably in the last ten years, howeMethis stage, it is
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very difficult to evaluate how a specific changetloé corporate form of
savings banks may affect SMEs access to loans.

There are two main findings from our analysis: Ficsintrary to our ex-
pectations and the presumptions in the literatime,huge market share
of public owned savings banks seems not to explenoverall low de-
pendence of investments on internal funds in Geym&econd, public
ownership seems not to imply lower financing camists of German
SMEs.

5 Conclusions

The paper addressed the question whether publicidggnkamely the
large market share of savings banks and creditaratipes in Germany,
can explain the rather weak dependence of Gernrars fon internal
funds. Both bank groups have the mandate to protheté&ermarit-
telstand and are characterized by strong on-site presevigeh implies
advantages to monitor the borrower. Thus, one cprddume that firms
attached to one of these two bank groups show arl@ependence of
investment on internal funds than firms attachead¢dmmercial banks.
Using accounting data on 1,455 German firms fortitne period 1998-
2004 and combining it with information on the firnmnk relationships
we tested this hypothesis empirically. FollowingnBoet. al (1999), we
applied an Autoregressive Distributed Lag Model (ADf firm invest-
ment. As a selection mechanism seems to determehwype of bank
is chosen by the firms, we furthermore includedes@n-correction

terms.

For the whole sample of firms, the supply of in#rfunds has a positive
impact on investment and this effect is similasize compared to previ-
ous studies. Yet, estimation results reveal thatettare no statistically
significant differences in the dependence of inwestits on internal funds
between firms attached to a commercial bank, fiattached to a coop-
erative bank, and those attached to a savings Gdekefore, the promi-

nence of public banking seems not to be responfibléhe internation-
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ally low overall dependence of investments on maerfunds in Ger-

many. Furthermore, we do not detect any signifiadifference in the

investment-cash flow sensitivity between firms elted to savings banks
and those attached to cooperative banks. Concetinengurrently ongo-

ing debate about the privatization of savings bamklic ownership

seems not to be essential for reducing financingsitaints of German
SMEs.
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Appendix B: Calculation of variables and definition of outliers
Tangible fixed assets (i land, property, plant and equipment deflated
by the industrial sector price index of the groasgit@al stock

Investments in tangible fixed assetg):(first difference of tangible fixed
assets plus deprecation on tangible fixed assétetd by the industrial
sector price index of investments in tangible fixas$ets. As there is a
high number of missing observations on the deptiecian fixed capital
assets, we impute values for all observations. Thesdased on the fol-
lowing formula: depreciation on total assets miikgb with the ratio of

tangible fixed capital assets to total assets.

Cash flowm(Ci+): depreciation plus profit (after taxes and intBrdsflated

by the price index of gross value added
Saleq(yi): sales deflated by the price index of gross vahleed

After preparing the variables, we checked the Wéem for outliers.
Firms are excluded if there are negative valuessébes or for tangible
fixed capital assets, or if the ratio of eitherastment, profit or cash flow
to the tangible fixed capital assets exceeded 3f sales increased or
decreased more than factor 3, or if firms’ ratieher investment, sales,
profit or cash flow to the tangible fixed capitalys above the $5per-

centile or below the®percentile of the empirical distribution.
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Appendix C: Further estimation results

Table A.1: Estimation results of AR(1) models

li/Kira — AYie Ci/Ki 1 G Kit1 Ci**TKea

oLS 0.378 0048 0676 0718  0.716
(0.022) (0.020) (0.023) (0.049)  (0.039)
Within -0.123 -0.216 0009 0128  -0.126

(0.031) (0.031) (0.045) (0.109)  (0.092)

GMM-FD  0.26F 0.010 0.355 0.227  0.261
(0.050) (0.034) (0.083) (0.121) (0.162)

ml -4.93 -6.47  -3.18 0.52 -1.14
m2 -0.83 0.73 -0.73 -0.72 -1.26
Hansen 0.12 0.28 0.09 0.64 0.11

Notes Heteroscedasticity-robust standard errors inrgheses. All models were esti-
mated including time-dummies. GMM-FD: first-differeed GMM-estimator:

significant at 1%-levef significant at 5%-levef significant at 10%-level.

Table C.2: ADL investment models: Dependence ormrmialefunds with

consideration of the probability of default) - GMfst differ-

ences
Variable I_3asic m_odel with
Interaction terms
L /Koy 0.092 (0.037)
Co/ K 0.064 (0.086)
Cal K- 0.059 (0.059)
PD_Yellow, [T, /K;,, 0.22F (0.116)
PD_Yellow,, [T, /K>,  .0.034 (0.071)
PD_Red, [C, /K, 0.56T (0.146)
PD_Red,,[C /K., 0.059 (0.128)
Ay, 0.117 (0.061)
AY; 0.033 (0.035)
# obs. (firms) 861 (595)
Waldy2 (14) 148.55
Hanseny? (73) 70.76 (0.555)
m1 -3.13(0.002)
m2 -1.00 (0.316)

Notes see Table 2. PD_Yellow: probability of defaultistween 1.0 and 2.6; PD_Red:
probability of default is 2.6 or higher.

24



.Table C.3: Estimation results of OLS, within andt8gsGMM

Variable OLS within System-GMM
e/ Ki2 0.253(0.017)  -0.143(0.04)  0.202(0.045)
Ay, 0.143(0.024)  0.093(0.043)  0.088 (0.055)
A4 0.063(0.023)  0.026 (0.04)  0.01 (0.037)
Ci/ K 0.133(0.018)  0.18%(0.049)  0.173(0.047)
Cial K-z 0.007 (0.016)  0.08§0.042) -0.007 (0.037)
DT/ Kys  0.08% (0.041)

DEYIT, /K

-0.014 (0.033)

0.029 (0.129) 0.121 (0.141)

0.133 (0.087) -0.008 (0.063)

DT, /K, 0.087(0.041)  0.051 (0.109) -0.061 (0.121)
DT, 2/ K2 0027 (0.034) -0.019 (0.098) -0.044 (0.05)
# obs. (firms) 6,498 (4,091) 6,498 (4,091) 3,778%5)

R? 0.218 0.099 /
F-Test/Waldy (14) 56.99 5.47 74.76
Hansen? (115) / / 130.98 (0.146)
m1 / / -4.44(0.000)
m2 / / -1.25 (0.213)

Notes Heteroscedasticity-robust standard errors ingheses. All models were esti-

mated including time-dummie< significant at 1%-leveP significant at 5%-

level.
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Table C.4: ADL investment models: Extended model withsideration
of the probability of default - GMM first differees — not in-

tended for publication, for referee only (see fat¢n10)

Variable

La Ky 0.187 (0.047)
Ay, 0.049 (0.064)
AY; 4 -0.017 (0.043)
PD _Yellow -0.048 (0.025)
PD_Red -0.057 (0.035)
PD_MissingVale 0.053 (0.024)
Ci/ K 0.254 (0.055)
Cial Kz -0.074 (0.036)
D°P[C, / K, 0.201 (0.263)
DPIC, -,/ K-, 0.198 (0.136)
DSIC, /Ky 0.146 (0.15)

DT/ Koo

0.076 (0.084)

# obs. (firms)
Waldyz (17)
Hanserny? (86)
ml

m2

2,234 (1,455)
84.28
95.87 (0.219)
-4.19 (0.000)
-1.49 (0.137)
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