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Financing
constraints and
capital accumulation:
microeconometric
evidence

Financing constraints can potentially

hamper corporate investment activity.

The importance of this relationship is

tested using two very different data

sets: a qualitative UK study of firms

and the ifo Investment Survey.

The results show that financially con-

strained firms are slower to adjust

their capital stock upwards than are

financially unconstrained firms. This

adjustment delay is particularly evi-

dent in the case of small firms. How-

ever, small firms are, by nature, more

flexible than large firms. On the basis

of the microeconometric estimates, it

is possible to construct an indicator of

the sensitivity of investment demand

as a function of the severity of the

financial constraints.

The results presented in this article, as

well as the fact that there has been a

continuous substantial improvement in

balance sheet structures for many

years, appear to indicate that German

firms’ investment activity during the

current business cycle up until the end

of the observation period (late autumn

2007) was not exposed to any mean-

ingful external finance constraints.

The importance of financing constraints

There are various ways in which firms can be

financially constrained. External financing

costs may be high enough to prevent the im-

Types of
financing
constraints



DEUTSCHE
BUNDESBANK
E U R O S Y S T E M

Monthly Report
October 2008

60

plementation of projects that might have

paid off had sufficient internal finance been

available. Financing constraints may also take

the form of quantitative restrictions (credit ra-

tioning) if borrowing in excess of a certain

limit is not permitted. Lastly, lending may also

be attached to the fulfilment of further condi-

tions, such as the maturity of liabilities or

how the funds are being used.

The default risk of the borrower is not per se

the cause of the external finance premium.

The agreed interest rate contains a default

premium even in perfect markets. The real

world, however, is characterised by imperfect

markets with transaction costs and informa-

tion asymmetry. The lender also needs to be

compensated for the expected added costs of

financing the project externally rather than

internally. These are caused by the costs of

obtaining and processing information as well

as of monitoring, assessing and collecting the

debt.

Constraints on external debt or equity finance

are, by their very nature, a market-driven

response by responsible agents to the imper-

fections of the financial markets. The dotcom

bubble in the Neuer Markt at the start of the

new millennium was a particularly striking ex-

ample of what can happen when these

mechanisms fail – equity was all too often

provided without sound knowledge of the

projects being financed, without adequate

safety nets to protect against bad entrepre-

neurial decisions and without taking into ac-

count the incentives being given to decision-

makers. Capital misallocation on a grand

scale was the result.

The ability of real-world financial systems to

deal with information problems has obvious

implications for allocative efficiency and

growth. On the heels of the seminal paper by

Rajan and Zingales,1 the state of financial de-

velopment of a given country was identified

as one of the major sectoral and macroeco-

nomic determinants of growth, especially in

terms of the growth outlook for economies in

transition and how they are integrated into

the system of the international division of la-

bour.

Financing constraints are also a factor in the

monetary transmission process. Monetary

policy measures can impact on potential bor-

rowers’ ability to borrow and also alter the

banking industry’s ability to lend.2 In a very

general sense, the financing constraints faced

by firms are a key reason why there is any re-

lationship at all between the financial health

of a firm, its total value and its activity in the

real sector.3

1 See R G Rajan and L Zingales (1998), Financial Depend-
ence and Growth, American Economic Review, 88,
pp 559-586.
2 This refers to the balance sheet channel and the bank
lending channel of the monetary transmission process.
For more on this topic, see Deutsche Bundesbank, Bank
balance sheets, bank competition and monetary policy
transmission, Monthly Report, September 2001, pp 51-
70, and Deutsche Bundesbank, Monetary policy and in-
vestment behaviour – an empirical study, Monthly Re-
port, July 2002, pp 41-54, as well as the in-depth descrip-
tion of the monetary transmission process in I Angeloni,
A Kashyap and B Mojon (eds) (2003), Monetary Policy
Transmission in the Euro Area, Cambridge University
Press, Cambridge et al.
3 The Modigliani-Miller theorems, with their assertion of
neutrality, are regarded as the foundation and starting
point of modern corporate finance. See F Modigliani and
M H Miller (1958), The Cost of Capital, Corporate Fi-
nance and the Theory of Investment, American Economic
Review, Vol 48, pp 261-297, and F Modigliani and
M H Miller (1961), Dividend Policy, Growth and the Valu-
ation of Shares, Journal of Business, Vol 34, pp 411-433.
Neutrality fails in the case of information asymmetry and
tax-related distortions.
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Problems of measurement and

operationalisation

For a long time, the approach developed by

Fazzari, Hubbard and Petersen was used to

identify and measure financing constraints in

quantitatively oriented economic research.4

The underlying idea may be illustrated as fol-

lows: the financing constraints faced by

school-leavers can be tested by determining

whether or not the decision to attend univer-

sity and the financial wealth of the parents

are correlated. If all the success factors of a

four-year degree are controlled for, there

should be no such correlation in the absence

of financing constraints. Accordingly, the

cash flow sensitivity of corporate investment

can be used to identify financing constraints

for firms. Without any external finance pre-

mium or credit rationing, current cash flow

should have no explanatory power, provided

all aspects of investment projects which actu-

ally determine the value can be adequately

accounted for.

In the past few years, however, this approach

has come under heavy criticism.5 The criteria

for dividing firms into financially constrained

and financially unconstrained groups proved

to be spurious and not robust to generalisa-

tion. The sensitivity itself is virtually impossible

to interpret under real-world conditions. A

monotone relationship between this sensitiv-

ity and the degree of financing constraints

exists neither theoretically nor empirically. If,

therefore, a comparison is made between

more constrained and less constrained firms

instead of conceptually selecting the absence

of any financing constraint as a reference

point, it is not clear which group can be ex-

pected to be more sensitive. An additional

fundamental problem is that cash flow is cal-

culated empirically as the sum of the firm’s

profit and depreciations. Profit, however, is

the target variable for the entire range of

entrepreneurial activities. Current profits and

investment, the latter being the key instru-

ment of corporate policy, are correlated for a

multitude of reasons that have nothing to do

with financing constraints. This remains true

even if due account is taken of the fact that

investment at a given point in time largely

has no impact on output during the same

period. Expectation formation, the time

needed to develop and implement major pro-

jects and the persistence of productivity

shocks all play a key role, as well as learning

effects and the length of market penetration

periods.

Direct observation using surveys of firms

The problems involved in breaking firms

down into constrained and unconstrained

firms, and the difficulties in interpreting the

cash flow sensitivity, can be avoided by ob-

4 See, for example, S M Fazzari, R G Hubbard and
B C Petersen (1988), Financing Constraints and Corpor-
ate Investment, Brookings Papers on Economic Policy,
Vol 19, pp 141-195.
5 An animated discussion on this topic was conducted in
the Quarterly Journal of Economics. See S N Kaplan and
L Zingales (1997), Do Investment-Cash Flow Sensitivities
Provide Useful Measures of Financing Constraints? Quar-
terly Journal of Economics, Vol 112, pp 169-215; the
reply by S M Fazzari, R G Hubbard and B C Petersen
(2000), Investment-Cash Flow Sensitivities are Useful:
A Comment on Kaplan and Zingales, Quarterly Journal of
Economics, Vol 115, pp 695-705; rounded out by
S N Kaplan and L Zingales (2000), Investment-Cash Flow
Sensitivities Are Not Valid Measures of Financing Con-
straints, Quarterly Journal of Economics, Vol 115, pp 707-
712.
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serving financing constraints directly. Data

from surveys of firms, in which firms report

anonymously on their plans and their assess-

ment of the situation, the current trends in

their sales and other business figures, are a

useful tool for this purpose. Some surveys

also contain information on financing condi-

tions and constraints.

The survey data can be validated and evalu-

ated by measuring the speed at which firms

respond to new investment projects that hold

out the promise of profit.6 Financially uncon-

strained firms are able to react immediately,

or at least very rapidly, to new opportunities.

By contrast, financially constrained firms do

not instantaneously succeed in reaching the

long-run optimum, but instead take time to

adjust. In some cases, only part of the neces-

sary fixed capital can be purchased using

debt, whereas further investment has to be

conducted with retained earnings from sales

while, at the same time, the balance sheet is

being repaired. The difference in the speed of

adjustment is the statistical “fingerprint” of

financing constraints and helps to identify

their impact econometrically. It is a measure

that can represent the core of the economic

importance of such constraints.

This approach was first tested using qualita-

tive survey data from the United Kingdom.7

The test was based on the Industrial Trends

Survey (ITS) conducted by the Confederation

of British Industry (CBI), which plays a key

role in business cycle analysis in the United

Kingdom. The cleaned panel contains 49,244

observations on 5,196 firms over 11 years of

data from January 1989 to October 1999.

The CBI claims that ITS represents around

33% of total current employment in the UK

manufacturing sector. The panel covers all

size categories; however, small firms, on

which little information is otherwise available

in the UK, are particularly well represented.

More than 63% of observations in the sam-

ple relate to firms having fewer than 200 em-

ployees. On average, around 20.8% of those

surveyed indicate that their firms were con-

strained by the lack of either internal or exter-

nal finance and that these constraints had a

real impact on investment behaviour. The

study focuses on capacity adjustments. Firms

report whether their capacity is insufficient

relative to demand. Following the ideas out-

lined above, one would expect firms report-

ing financial constraints to experience cap-

acity shortfalls more frequently than others

and for these gaps to require more time to

close.

A proportional hazard model is estimated in

order to measure the speed of adjustment. Fi-

nancially constrained firms take longer to

complete a spell of restricted capacity. Ac-

cording to the results of the study, the meas-

ured difference in duration is marked but not

significant. At any given time, financially con-

strained firms will leave the state of capacity

restrictions at a rate that is around 20%

lower than that of firms not reporting finan-

cial constraints.

6 The relationships presented below are formally derived
in U von Kalckreuth, Financial Constraints for Investors
and the Speed of Adjustment: Are Innovators Special?,
Discussion Paper, Series 1: Studies of the Economic Re-
search Centre, No 20/2004.
7 See U von Kalckreuth (2006), Financial Constraints and
Capacity Adjustment: Evidence from a Large Panel of
Survey Data, Economica, Vol 73, pp 691-724.
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A breakdown of the sample shows that the

relationship is less significant for large firms

than for small firms. This could indicate that

financial constraints are less important for the

activity of large firms. However, it is interest-

ing to observe that small firms overcome their

capacity shortfalls more quickly than large

firms – on average and conditional on their fi-

nancial status. This may mean that, with their

flat hierarchies and low coordination costs,

small firms are more nimble and flexible in

dealing with demand shocks than large firms.

Studying the adjustment behaviour of UK

firms relies on qualitative information; this

means that the survey can only state whether

or not a firm suffered capacity restrictions.

Nothing is said about the extent of restric-

tions. This provides leeway for interpreting

the results cited above. Another reason why

financially constrained firms take a longer

time to adjust is that firms with a large invest-

ment demand encounter financing con-

straints more frequently than firms with a

smaller demand for finance. The two possible

directions of causation can be distinguished

only if quantitative information about the

need for adjustment is either available or can

be constructed.

The ifo Institute’s Investment Survey provides

high-quality quantitative information on in-

vestment volume, employment and sales,

covering multiple consecutive years. The in-

formation is sufficient to reconstruct meas-

ures of firms’ real capital stock and to esti-

mate a partial adjustment model for the cap-

ital stock in which the speed of adjustment is

measured as the strength of the reaction to a

gap between the target capital stock and in-

stalled capital. The size of the adjustment re-

quirement can thus be explicitly included.8

Also, the dataset contains information on

how various factors affect investment behav-

iour, including financing conditions.

The micro data from the Ifo Investment Sur-

vey in Western German Manufacturing for

1988 to 1998 were available for sampling.

During this 11-year period, the autumn sur-

vey, which contains information on financial

constraints, contained 25,643 observations

on a total of 4,443 firms with an average of

2,331 observations per year.

The advantage of this dataset, like the UK

data, lies not only in its size and representa-

tiveness but also in containing a large number

of relatively small firms. Nearly half of the ob-

servations refer to firms with fewer than 200

employees, and 20% of the firms have fewer

than 50 employees. Around one-quarter of

the surveyed firms indicated that their invest-

ment was constrained by the availability or

cost of finance. To some extent, these

responses could also be due to variations in

the general level of lending rates. Such aggre-

gated effects can be taken account of, and

thus filtered out of the estimation equation

by including time dummies indicating the

year. Thus, it is only deviations of firm-level

data from the sectoral average which are

relevant for identification (see also the ex-

planatory notes on page 64).

8 For more on the study cited below, see U von Kalck-
reuth, Financing Constraints, Firm Level Adjustment of
Capital and Aggregate Implications, Deutsche Bundes-
bank, Research Centre, Discussion Paper, Series 1, Eco-
nomic Studies, No 11/2008.

ifo Investment
Survey as a
source of data
for Germany
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Adjustment with regime-dependent speed and partly unobserved targets

The starting point is a static neoclassical equa-
tion for factor demand. With a CES production
function, the first-order conditions for the static
maximum profit result in the following linear
relationship for the capital stock:

logK� ¼ log Y � � � logUC� þ log h�. (1)

Here, K is capital, Y real output, UC the user
cost of capital, � stands for the elasticity of sub-
stitution, and h for a variable that is dependent
on firm-specific technology parameters. The
asterisk denotes a long-term equilibrium value.
To describe the adjustment dynamics, it is neces-
sary to model the unobservable target variable
econometrically. Following the error component
approach for panel data, one may assume that
the unobservable variable can be approximated
by observable variables, augmented by error
terms that either assume the same value for all
individuals at a given point in time or are con-
stant for a given individual. The desired capital
stock of enterprise i at time t is modelled as
follows:

logK�i;t ¼ log Si;t þ �t þ �i. (2)

In this case, the logarithm of real sales, log Si;t, is
a proxy for the evolution of real output over
time. In addition, it is also possible to use indi-
cators for the expected sales development. The
time effect �t captures the effects of changes in
the user cost of capital and other macroeco-
nomic effects which apply to all enterprises
alike, including total factor productivities which
are variable in time. The fixed effect �i repre-
sents unobservable firm-specific technological
determinants of capital intensity. It is now as-
sumed that the speed with which the real capital
stock is adjusted varies with the financing condi-
tions:

� logKi;t ¼ ��ðri;t�1ÞðlogKi;t�1 �K�i;tÞ þ �i;t (3)

with

�ðri;t�1Þ ¼ 1� �i;t�1 ¼ 1�a 0ri;t�1, (4)

where �ðri;t�1Þ is the speed of adjustment de-
pendent on the financing situation and �i;t�1 is a
measure of the persistence. Variable �i;t�1 can-
not be observed; however, there are ordinal
data on the financing conditions. Vector ri;t�1

indicates the financing situation depending on
the given answer. In each case, one element
assumes the value of 1, all the others are zero.
Coefficient vector a is to be estimated.

In this specification, the habitual procedure for
dynamic panel estimations cannot be used.
Writing equation (3) in first differences would
not cause the fixed effects �i to disappear, be-
cause they interact with the time-variable
expression �ðri;t�1Þ. If equation (3) is multiplied
by �ðri;t�2Þ=�ðri;t�1Þ and if the lagged original
equation is subtracted, substituting equation (4)
results in

1� �i;t�2

1� �i;t�1
� logKi;t � �i;t�2 � logKi;t�1�

ð1� �i;t�2Þð� log Si;t þ �tÞ ¼ �i;t, (5)

where

�i;t ¼
1� �i;t�2

1� �i;t�1
"i;t � "i;t�1. (6)

The transformed equation looks more compli-
cated than the original, but has the advantage
that the unobservable error term �i is eliminated
and GMM estimations become possible for the a
coefficients. However, the non-linearity of equa-
tion (5) has to be taken into account in an
appropriate manner.1

1 Such transformations are called “quasi-differences”. The
term was coined by D Holtz-Eakin, W Newey and H S Rosen
(1988), Estimating Vector Autoregressions with Panel Data,
Econometrica, Vol 56, pp 1371–1395. The transformation
developed by Holtz-Eakin et al deals with a different case,
however. For the technique described here, see U von

Kalckreuth, Panel estimation of state dependent adjust-
ment when the target is unobserved, Deutsche Bundes-
bank Research Centre, Discussion Paper, Series 1, Economic
Studies, No 09/2008. This paper also analyses other estima-
tion methods and compares them in a simulation study.

Deutsche Bundesbank
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The preferred estimate featured a distinction

between three different adjustment regimes.

The first regime is for stationary or expanding

firms that are not financially constrained. The

second regime covers stationary or expanding

firms which report financing constraints, and

the third is for potentially downsizing firms.

For such firms, financial constraints do not, in

fact, necessarily lead to a slower adjustment

speed because the adjustment does not re-

quire the purchase of new capital goods. Ex-

pansion is modelled on the basis of sales ex-

pectations. Owing to potential endogeneity,

lagged expectations of the impact of financial

constraints and sales patterns are used to de-

fine the adjustment regime.

A comparison is made between the adjust-

ment speeds of stationary or expanding firms

that are either financially constrained or fi-

nancially unconstrained. The adjustment

speed is defined as the fraction of the gap be-

tween the (logarithmic) values of the current

and the target capital stock that is removed

within a year. The estimates show that finan-

cial constraints do, in fact, reduce the adjust-

ment speed. As in the study of UK firms, the

effect is concentrated on smaller firms where,

once again, the adjustment speed is generally

higher than in the case of large firms. For

small, financially unconstrained firms, the ad-

justment speed per year is measured at a rate

of 0.243. If the firms are constrained, the rate

decreases markedly to 0.166. For uncon-

strained large firms, the adjustment speed is

0.186, with the speed falling only marginally

to 0.165 for constrained firms.9 The fact that

estimates with two wholly different datasets

and entirely different methods reach qualita-

tively very similar outcomes may be regarded

as a sign of the robustness of the selected ap-

proach.

Retrospective assessment, weighted balances 1

of which

Assessment of financing conditions
by size category

> 1,000
employees

< 50 employees

1989 95 00 05 2007

Financing conditions

Sales

Earnings

Determinants of industrial
firms’ investment

Source: Ifo Investment Survey in Western
German Manufacturing. — 1 The standard
answers are “very stimulating”, “stimula-
ting”, “no influence”, “limiting” and “very
limiting”. The values in the chart are
weighted balances of the percentage points
of positive and negative assessments, with
the weight of the response categories
“stimulating” and “limiting” being halved.
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9 The estimates reproduced here are those in which sales
developments have also been included in the model of
the target capital stock.
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German firms’ financing situation

In the investment survey which yielded the

micro data on which the above-described

study is based, west German firms are sur-

veyed once a year, in autumn, on the deter-

minants of their investment behaviour,

among other factors. The firms are asked to

assess the impact of the following factors on

a five-part scale: sales conditions/expect-

ations, availability/costs of finance, earnings

expectations, technological development,

basic economic policy conditions and other

factors. This assessment is made for both the

current and the following year. The informa-

tion is disaggregated by size category for the

first time here.

In its upper half, the chart on this page initially

shows the significance of the availability of fi-

nance for investment behaviour in a compari-

son with the key factors of sales expectations

and earnings expectations across all size cat-

egories. The weighted balances of percent-

age points of positive and negative assess-

ments are given, with the weight of “stimu-

lating” and “limiting” answer categories

each being halved. In terms of the strength of

the fluctuation, availability of finance is less

important for explaining investment behav-

iour than the other two factors. The microe-

conometric analysis also bears out this assess-

ment.10 However, sales expectations and

earnings expectations are highly correlated,

whereas the information provided by the

“availability of finance” factor is partly inde-

pendent.

A look at the availability of finance by size

category shows a rather pronounced co-

movement. Despite the overall low level of

interest rates, firms found it particularly diffi-

cult to obtain finance for their projects in the

period after 2002. The situation has been im-

proving again since 2005. It is interesting to

note, however, that the volatility is stronger

among the smallest firms than among firms

with over 1,000 employees. This points to

size-specific differences in the importance of

financing constraints. When interpreting

them, it should again be noted that the credit

risk associated with loans to firms fluctuates

over the business cycle. The possibility that

Average adjustment speed, weighted average 1

1989 95 00 05 2007

Sensitivity of industrial firms’
investment

Source of the original data: Ifo Investment
Survey in Western German Manufactur-
ing. — 1 Based on estimates of adjustment
speed as a function of the size category
and the response to the question about
how financing conditions are assessed. For
more on coefficient estimation, see von
Kalckreuth (11/2008), op cit, Table 6 (3) and
(5).
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10 See U von Kalckreuth (2004), op cit.
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these fluctuations are stronger for smaller

firms cannot be ruled out.11

According to the assessment by firms in the

west German manufacturing sector, the avail-

ability of finance was above average at the

end of the data horizon in autumn 2007. The

aggregate balance of positive and negative

answers is only slightly below the previous

year’s peak. Even this slight decline is limited

to large firms with 200 and more employees.

If, instead of the assessment of the current

year, one looks at the outlook for the forth-

coming period, the assessment becomes

somewhat gloomier at the current end,

which also includes smaller firms. However,

the assessment of the availability of finance

remained at an above-average level.

The microeconomic estimates enable the sur-

vey data to be converted for analytical pur-

poses into a sensitivity of the aggregate to

positive investment opportunities. Financially

constrained firms are slower to act on their

investment opportunities. For these firms, the

number of such new opportunities that can

actually be realised is smaller. The aggregated

adjustment speeds indicate the extent to

which the availability of finance enables firms

to respond quickly to growth opportunities.

The time series of estimated aggregate ad-

justment speeds clearly shows the recession

that followed the end of the “reunification

boom” of the early 1990s and the slump that

followed the bursting of the New Economy

bubble at the beginning of the new millen-

nium. During the mid- to late 1990s, how-

ever, firms were especially well able to re-

spond quickly to new opportunities. The

chart on this page shows that, up until the

end of 2007, the finances available to firms

still provided good growth opportunities des-

pite weakening slightly, with the aggregate

adjustment speed fluctuating between 0.195

and 0.202 during the observation period.

As a percentage of fixed assets

Short-term
bank debt

pe

1997 98 99 00 01 02 03 04 05 2006

Long-term
bank debt

Liquid funds 2

Log scale

Own funds 1

Firms’ own funds,
liquidity and bank liabilities *

* According to the Deutsche Bundesbank’s
corporate balance sheet statistics. — 1 Less
adjustments to equity. — 2 Cash and
short-term securities.

Deutsche Bundesbank

45

40

35

30

50

40

45

35

40

35

30

4545

120

110

100

90

80

70

65

11 Such differences have also been observed in other
countries. For the UK, see U von Kalckreuth (2004),
op cit.
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Among small firms, the average adjustment

speed varied between 0.256 and 0.267. The

effect of changes in the availability of finance

was therefore more pronounced than for

large firms, whose estimated adjustment

speed, as a function of the availability of fi-

nance, fluctuated only between 0.176 and

0.180.

German firms’ finances are currently in sound

condition, which reflects increased restructur-

ing efforts and higher profitability. The chart

on page 67 shows that firms’ equity has been

rising markedly and that their liquidity cush-

ion has also seen strong growth. At the same

time, the importance of short and long-term

bank loans for corporate finance has been on

a pronounced slide. On the whole, Germany’s

non-financial corporate sector has sound fi-

nancing structures, which reduces depend-

ency on external capital and yet, at the same

time, makes it easier for banks to grant loans.

It is precisely in those cases where the finan-

cial markets encounter rough patches that

the soundness of capital structures in the

non-financial corporate sector benefits the

economy as a whole.

Firms’ finances
in sound
condition




