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ECB � Working Paper No 78 � October 20014

Abstract

This paper analyses the effects of a change in monetary policy on
firms� investment in Germany, France, Italy and spain using data set
which provides aggregated balance sheet and profit and loss account
data for 17 different industries and 3 different siz classes. The main
findings are twofold. First, in each of the four countries a change in
the user cost of capital, which in turn is affected by interest rates, has
both statistically and economically significant effects on investment.
Second, while the average interest rate on debt is generally higher for
small firms than for large firms, there is little evidence that the effects
of monetary policy on small firms are larger.

JEL classification system: E52

Keywords: investment; cost of capital; monetary transmission;
euro area



NON TECHNICAL SUMMARY  
 
A good understanding of the monetary transmission mechanism in the euro area is 
important for the efficient implementation of the ECB�s single monetary policy. 
While there is a large literature that has focused on the macro-economic consequences 
of a change in policy-controlled interest rates in the various euro area countries, much 
less comparative work has been done based on micro-economic evidence.  
 
In this paper we analyse the effects of interest rate changes on industry-specific 
investment behaviour in the four largest euro area countries (Germany, France, Italy 
and Spain). We use the BACH database: a semi-aggregate dataset on firm�s balance 
sheets assembled by the European Commission.  The data comprises 17 industries for 
each country. For each country we have disaggregated balance sheet information for 
three different firm-size classes. 
 
A disaggregated analysis of investment behaviour in the euro area is useful for at least 
two reasons. First, it has proven to be very difficult to find significant interest rate 
effects on investment using aggregate data. Using the cross-sectional variation in 
disaggregated data, it may be easier to identify such interest rate effects. Moreover, 
for the euro area there is hardly any micro-economic evidence on the elasticity of 
investment with respect to the user cost of capital. Second, disaggregation also allows 
one to test whether the effects of monetary policy are different across sectors. Testing 
for heterogeneity may provide information about the different channels (interest rate 
versus balance sheet channels) through which monetary policy may impact on 
investment.  
 
With the BACH data set, we first estimate a neo-classical investment model. In such a 
model, investment is solely a function of sales and user cost. We specifically examine 
the long run elasticity of investment with respect to sales and with respect to the user 
cost of capital. Our results indicate that in the long run industry technology can be 
approximated by a Cobb-Douglas function. Such a specification implies that a one 
percent increase in sales or a one percent fall in the user cost leads to a one percent 
rise in the capital stock. We obtain a higher user cost elasticity of investment than is 
usually the case in micro panel studies.  Overall the effects of the user cost on 
investment suggest that a traditional interest rate channel is operative in the euro area.  
 
We further investigate whether there are significant differences between firms of 
different size. Although we do find that small firms pay on average higher interest 
rates, we do not find evidence that the premium small firms pay reacts to interest rate 
changes.  We also do not find systematic differences between large and small firms in 
the reaction of investment to user cost changes. These findings put doubt on the 
possibility that accelerator phenomena might play an important role in the 
transmission mechanism in the largest euro area countries.  
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;Qrwh wkdw zh xvh �lqgxvwu|� khuh orrvho|1 Hdfk ri wkh 84 �uhsuhvhqwdwlyh lqgxvwulhv� kdv
d �{hg h�hfw/ qrw rqo| hdfk ri wkh 4: lqgxvwulhv1

<Zh fdq qrw iroorz Wrelq*v T dssurdfk ehfdxvh zh gr qrw kdyh wkh pdunhw ydoxh ri wkh
�upv lqfoxghg lq wkh djjuhjdwh edodqfh vkhhw lwhpv1

43Wkh vwxglhv wkdw hvwlpdwh dq Hxohu htxdwlrq iru d sdqho ri �upv zlwklq frxqwulhv ri wkh
hxur duhd w|slfdoo| kdyh gl!fxowlhv lq rewdlqlqj d frqyh{ dgmxvwphqw frvw ixqfwlrq1 Vhh Prmrq
+5333, iru d vxuyh|1

44Iru d pruh wkrurxjk glvfxvvlrq ri wkh dgydqwdjhv dqg glvdgydqwdjhv ri wkh ydulrxv hv0
wlpdwruv lq wklv nlqg ri prgho/ vhh Kdoo hw do1 +4<<<,1 Doo hvwlpdwlrqv duh shuiruphg xvlqj
GSG<; iru Jdxvv zulwwhq e| P1 Duuhodqr dqg V1 Erqg1

45Wklv eldv dulvhv ehfdxvh ri wkh fruuhodwlrq ri wkh odjjhg lqyhvwphqw fdslwdo udwlr zlwk wkh
sdvw dqg fxuuhqw ydoxhv ri wkh lghrv|qfudwlf glvwxuedqfhv1 Vhh Qlfnhoo +4<;4,1

46Zh dovr h{shulphqwhg zlwk wkh Duhoodqr0Erqg �uvw gl�huhqfh0JPP hvwlpdwru1 Krzhyhu/
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wkh frh!flhqwv wxuqhg rxw wr eh yhu| lpsuhflvho| hvwlpdwhg1 Wklv zdv pdlqo| gxh wr gl!fxowlhv
lq �qglqj jrrg lqvwuxphqwv iru wkh gl�huhqfh lq wkh fkdqjh ri wkh xvhu frvw1 Zh dovr vxvshfw
phdvxuhphqw huuru wr eh d sureohp lq wkh �uvw gl�huhqfh hvwlpdwru/ dv phdvxuhphqw huuru lv
h{dfhuedwhg zkhq wdnlqj �uvw gl�huhqfhv udwkhu wkdq gl�huhqfhv iurp phdqv1 ]loldn +4<<:,
kdv dujxhg wkdw Ruwkrjrqdo Ghyldwlrqv pd| r�hu h!flhqf| jdlqv ryhu �uvw gl�huhqfhv zkhq
phdvxuhphqw huuru lv suhvhqw1 Wklv pd| h{sodlq zk| ruwkrjrqdo ghyldwlrqv zrunv ehwwhu lq
rxu fdvh1
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47Wkh vhfwruv duh wkuhh lqwhuphgldwh jrrgv vhfwruv/ wkuhh lqyhvwphqw jrrgv vhfwruv/ irxu
frqvxpswlrq jrrgv vhfwruv/ exloglqj dqg flylo hqjlqhhulqj/ zkrohvdoh wudgh/ vdohv ri prwru
yhklfohv/ uhwdlo wudgh/ krwhov0uhvwdxudqwv/ wudqvsruw dqg frppxqlfdwlrq dqg rwkhu vhuylfhv1
Vhh wkh Dsshqgl{ iru d ixoo olvw1

48Vlqfh EDFK rqo| frqwdlqv Zhvw0Jhupdq �up gdwd/ doo qxpehuv xvhg lq wklv sdshu duh
edvhg rq Zhvw0Jhupdq gdwd rqo|1

49Vhh wkh gdwd dsshqgl{ iru wkh frqvwuxfwlrq ri wkh gdwd vhulhv xvhg1
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4;Wkh phgldq dqg vwdqgdug ghyldwlrq iru hdfk vl}h fodvv duh edvhg rq 5:5 revhuydwlrqv iru
hlwkhu Lwdo| ru Vsdlq +49 shulrgv wlphv 4: vhfwruv,/ 56; iru Iudqfh +47 shulrgv wlphv 4: vhfwruv,
dqg 463 iru Jhupdq| +43 shulrgv wlphv 46 vhfwruv,1

4<Vhh iru lqvwdqfh wkh vxuyh| frqgxfwhg e| Edqtxh gh Iudqfh rq wkh frvw ri edqn ordqv
dffruglqj wr vl}h ru Dqjhorql hw do1 +4<<7, iru frpsdudeoh hylghqfh lq Lwdo|1
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54Wr fkhfn urexvwqhvv zh dovr hvwlpdwhg wkh edvlf vshfl�fdwlrq +6, iru Iudqfh/ Lwdo| dqg
Vsdlq ryhu wkh vdph vdpsoh dv Jhupdq|1 Ryhudoo/ wkh uhvxowv kljkoljkwhg ehorz frqwlqxh wr
krog1 Wkhvh uhvxowv duh dydlodeoh xsrq uhtxhvw1

55Wklv uhvxow lv urexvw wr yduldwlrqv lq wkh gh�qlwlrq ri wkh xvhu frvw ri fdslwdo1 Iru lqvwdqfh/
wkh uhvxow dovr krogv zkhq gh�qlqj wkh lqwhuhvw udwh sduw ri wkh xvhu frvw dv htxdo wr wkh orqj
whup erqg udwh ru dv htxdo wr wkh �up vshfl�f lqwhuhvw udwh rq ghew1
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Table 2: Determinants of the cost of debt  

Germany France Italy Spain
Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

CONST 3.84 0.22 4.43 0.26 3.28 0.31 2.22 0.22

Small 0.73 0.25 0.79 0.39 2.22 0.50 0.98 0.43

Medium 0.33 0.25 0.50 0.43 0.99 0.43 0.63 0.37

CONST 4.38 1.03 3.65 1.38 -2.91 1.67 -1.46 0.84

Small 0.65 0.27 0.73 0.37 2.35 0.46 0.83 0.39

Medium 0.29 0.25 0.40 0.43 1.00 0.43 0.43 0.35

SD i -0.72 1.43 1.69 2.97 8.93 2.49 5.71 1.32

CONST 4.19 0.52 5.15 0.35 na na 3.38 0.43

Small 0.66 0.28 0.72 0.36 na na 1.15 0.39

Medium 0.32 0.25 0.45 0.39 na na 0.80 0.35

BK i -1.75 1.95 -3.47 1.69 na na -4.55 1.31

  

CONST 6.57 1.37 7.05 1.96 na na -0.43 1.53

Small 0.26 0.32 0.83 0.38 na na 0.91 0.40

Medium 0.15 0.24 0.64 0.43 na na 0.51 0.38

BK i -3.71 2.23 -5.00 2.20 na na -1.38 1.71

SD i -2.66 1.48 -3.43 3.73 na na 4.66 1.87

Source: Authors’ calculation. The dependent variable is the firms mean over time of the ratio of interest
payment on total debt (ID i ). It is regressed on a constant, and, successively, on dummy variables for size
classes(Small and Medium ), firms’mean over time of short-termdebt on total debt (SD i ), and the firms mean
over time of collateralizable assets (BKi ) (land and buildings as a fraction of total fixed assets). 
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Table 3: Error correction form of an accelerator model of investmen
Within estimates
Germany France Italy Spain Pooled

Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error
IK i,t-1 α1 0.03 0.06 0.12 0.04 0.00 0.04 0.22 0.04 0.12 0.02
V i,t α2 0.12 0.07 0.25 0.05 0.15 0.03 0.13 0.04 0.14 0.02

V i,t-1 α3 0.29 0.07 0.16 0.05 0.11 0.03 0.05 0.04 0.10 0.02

α2+α3 0.41 0.41 0.26 0.18 0.23

XF i,t α4 -0.24 0.12 -0.08 0.05 -0.08 0.03 -0.28 0.05 -0.13 0.02

XF i,t-1 α5 -0.34 0.12 0.07 0.05 -0.01 0.03 -0.10 0.05 -0.03 0.02

α4+α5 -0.58 -0.01 -0.09 -0.38 -0.16

k i,t-2 α6 -0.13 0.03 -0.04 0.01 -0.06 0.01 -0.06 0.01 -0.06 0.01

s i,t-2 α7 0.16 0.04 0.04 0.01 0.05 0.01 0.06 0.01 0.05 0.01

uc i,t-2 α8 -0.09 0.06 -0.03 0.03 -0.05 0.02 -0.05 0.04 -0.05 0.02

Rsquare 0.50 0.48 0.43 0.37 0.43

Long run elasticities of capital with respect to
sales α7/α6 1.24 0.19 1.08 0.35 0.84 0.11 1.07 0.16 0.98 0.08
user cost α8/α6 -0.68 0.45 -0.75 0.74 -0.83 0.35 -0.88 0.59 -0.90 0.25

Orthogonal Deviation estimates
Germany France Italy Spain Pooled

Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

IK i,t-1 α1 -0.16 0.13 0.15 0.11 -0.01 0.11 0.42 0.08 0.43 0.09

V i,t α2 0.20 0.14 0.64 0.11 0.35 0.07 0.42 0.09 0.55 0.07

V i,t-1 α3 0.33 0.13 0.19 0.11 0.25 0.07 0.06 0.08 0.08 0.07

α2+α3 0.53 0.83 0.61 0.48 0.63

XF i,t α4 0.07 0.20 -0.30 0.09 -0.13 0.04 -0.41 0.07 -0.38 0.05

XF i,t-1 α5 -0.52 0.22 -0.08 0.12 -0.10 0.06 -0.28 0.09 -0.28 0.08

α4+α5 -0.45 -0.38 -0.23 -0.69 -0.66

k i,t-2 α6 -0.35 0.07 -0.16 0.03 -0.19 0.02 -0.15 0.02 -0.28 0.02

s i,t-2 α7 0.35 0.08 0.10 0.03 0.14 0.03 0.14 0.02 0.22 0.02

uc i,t-2 α8 -0.05 0.12 -0.14 0.06 -0.15 0.04 -0.11 0.06 -0.34 0.04

Rsquare 0.34 0.24 0.28 0.19 -0.20

Long run elasticities of capital with respect to
sales α7/α6 1.00 0.11 0.64 0.15 0.74 0.06 0.94 0.11 0.78 0.04
user cost α8/α6 -0.15 0.34 -0.88 0.34 -0.77 0.19 -0.76 0.38 -1.20 0.14

Source: Authors’ calculation. Estimation of equation (3) in the text. The dependent variable is the investment capital ratio. All equations contain
time dummies (not reported). The standard errors of the long run elasticities are computed with the delta method. Instruments used for the
Orthogonal Deviations estimation are lags t-2 of Ik, k, s and uc and the time dummies.
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Table 4: Firm specific apparent interest rate and the short-term and long term interest rates
Firm specific and short-term interest rates 

Within estimates Germany France Italy Spain
Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

L t π 1 0.31 0.03 0.34 0.02 0.60 0.03 0.25 0.02

ID i,t-1 π 2 -0.55 0.08 -0.66 0.04 -0.51 0.05 -0.47 0.04

i t-1 π 3 0.34 0.04 0.40 0.03 0.69 0.04 0.42 0.03

π3 / π2 0.61 0.60 1.36 0.89

Rsquare 0.66 0.51 0.61 0.40

Including differentiated effects for firms of different size
L t  * Small π1 0.27 0.04 0.28 0.03 0.66 0.04 0.17 0.03

L t  * Medium 0.33 0.05 0.36 0.04 0.60 0.04 0.27 0.03

L t  * Large 0.32 0.04 0.37 0.04 0.51 0.04 0.30 0.04

ID i,t-1 π2 -0.58 0.09 -0.66 0.04 -0.55 0.04 -0.47 0.04

i t  * Small π3 0.30 0.04 0.39 0.04 0.80 0.06 0.42 0.03

i t  * Medium 0.38 0.04 0.42 0.04 0.71 0.04 0.42 0.03

i t  * Large 0.36 0.05 0.38 0.04 0.62 0.05 0.42 0.03

Small π3 / π2 0.52 0.59 1.46 0.90
Medium 0.65 0.64 1.30 0.89
Large 0.63 0.58 1.14 0.88

Rsquare 0.68 0.52 0.63 0.40

Firm specific and long-term interest rates 

Germany France Italy Spain
Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

O t π 1 0.30 0.02 0.28 0.04 0.38 0.02 0.25 0.03

ID i,t-1 π 2 -0.53 0.03 -0.60 0.04 -0.54 0.04 -0.51 0.03

l t-1 π 3 0.72 0.04 0.58 0.03 0.49 0.03 0.33 0.02

π3 / π2 1.38 0.98 0.90 0.64

Rsquare 0.52 0.41 0.56 0.32

Including differentiated effects for firms of different size
O t  * Small π1 0.25 0.03 0.22 0.03 0.42 0.03 0.19 0.04

O t  * Medium 0.36 0.03 0.32 0.06 0.39 0.04 0.23 0.04

O t  * Large 0.29 0.06 0.32 0.09 0.32 0.04 0.33 0.05

ID i,t-1 π2 -0.53 0.03 -0.60 0.04 -0.57 0.03 -0.52 0.04

l t  * Small π3 0.64 v 0.59 0.05 0.60 0.03 0.27 0.03

l t  * Medium 0.79 0.05 0.65 0.05 0.48 0.03 0.35 0.03

l t  * Large 0.74 0.09 0.52 0.04 0.44 0.04 0.38 0.04

Small π3 / π2 1.11 0.90 1.09 0.58
Medium 1.37 0.99 0.89 0.74
Large 1.28 0.79 0.80 0.80

Rsquare 0.53 0.42 0.57 0.33

Source: Authors’ calculation. Estimation of equation (5) in the text. The dependent variable is the first difference of the firm
specific interest rate � IDi,t ). The independent variables are the first difference and the level of the three month money market and
the governmentbonds interest rate, the level of the firm specific interest rate (IDi,t) and the product of the short-term or the long
term rate with size class dummies.
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Table 5: Size and the effect of the user cost on investment

Within estimates Germany France Italy Spain
Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

IK i,t-1 α1 0.02 0.06 0.12 0.04 0.00 0.04 0.22 0.04

V i,t α2 0.16 0.07 0.25 0.05 0.15 0.03 0.13 0.04

V i,t-1 α3 0.33 0.07 0.17 0.05 0.11 0.03 0.05 0.04

α2+α3 0.48 0.42 0.26 0.18

XF i,t * Small -0.28 0.16 -0.15 0.07 -0.07 0.04 -0.30 0.06

XF i,t-1  * Small α5 -0.51 0.16 0.06 0.06 -0.01 0.04 -0.11 0.06

α4+α5 -0.80 -0.10 -0.09 -0.40

XF i,t * Medium α4 -0.36 0.15 -0.02 0.06 -0.10 0.04 -0.28 0.06

XF i,t-1  * Medium α5 -0.41 0.15 0.04 0.06 -0.03 0.04 -0.11 0.06

α4+α5 -0.77 0.01 -0.12 -0.39

XF i,t * Large α4 -0.15 0.15 -0.07 0.06 -0.06 0.04 -0.26 0.06

XF i,t-1  * Large α5 -0.23 0.14 0.10 0.06 0.00 0.04 -0.07 0.06

α4+α5 -0.37 0.03 -0.06 -0.33

k i,t-2 α6 -0.14 0.03 -0.04 0.01 -0.06 0.01 -0.06 0.01

s i,t-2 α7 0.17 0.04 0.04 0.01 0.05 0.01 0.06 0.01

uc i,t-2 α8 -0.11 0.06 -0.03 0.03 -0.05 0.02 -0.05 0.04

Rsquare 0.51 0.48 0.43 0.37

Test of the restriction that the short-run effects of the user cost are equal for all sizes
F-Stat P. val. F-Stat P. val. F-Stat P. val. F-Stat P. val.
1.54 0.19 1.14 0.34 0.19 0.94 0.24 0.91

Source: Authors’calculation. Estimation of equation (3) extended to allow for different short run effects of the user cost for
firms of different size. The dependent variable is the investment capital ratio. The independent variables are the lagged
investment capital ratio and appropriate lags of the growth rates and the logarithm of sales and the user cost of capital and of t
capital level. The growth rate of the user cost is multiplied by dummyvariables for each size class. The F-Stats are computed on
the basis of the residual sum of square of the unrestricted model above and the restricted model presented in Table 3.
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