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Abstract

We assess the impact of credit constraints on investment, inventories and other working
capital and firm growth with a large panel of small and medium-sized enterprises from
12 European countries for the period 2014-2016. The data come from the Survey on the
access to finance of enterprises (SAFE), a survey that is especially designed to analyse
the problems in the access to external finance of European SMEs. The key identification
challenge is a potential reverse-causality bias, as firms with poor investment and growth
opportunities may have a higher probability of being credit constrained. We implement
several strategies to overcome this obstacle: proxies for investment opportunities,
lagged regressors, random effects and instrumental variables. Our findings suggest that
credit constraints, both in bank financing and other financing (e.g. trade credit), have
strong negative effects on investment in fixed assets, while the impact on firm growth
and working capital is less robust.

Keywords: investment, firm growth, working capital, ordered probit, instrumental
variables.
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Non Technical Summary

According to the Modigliani-Miller theorem (1958), under certain conditions, a firm’s
capital structure is irrelevant to its value. This implies that, in frictionless perfect capital
markets, a firm’s financing decisions are independent from its investment decisions
because internal and external funds are perfect substitutes. In practice, however, factors
such as transaction costs, tax advantages, costs of financial distress, agency costs and
asymmetric information lead to an imperfect substitutability between internal and
external funds, so that the cost of external finance is higher than the opportunity cost of
internally generated funds. In this context, financial constraints may have an important
(negative) effect on real variables such as investment, working capital and firm growth,

especially for firms with insufficient internal funds (cashflows and retained earnings).

The purpose of this research is to test this theoretical prediction. We do so with a panel
of about 5,000 small and medium-sized enterprises (SMEs) from 12 European countries
for the period 2014-2016. The firm-level data come from the Survey on the access to
finance of enterprises (SAFE), a survey that is run jointly by the European Central Bank
and the European Commission every six months since 2009. The survey, initiated in the
middle of the Great Recession, was especially designed to analyse the problems in the
access to external finance faced by European SMEs, so it constitutes an ideal source of
information about the credit constraints experienced by those firms.

In line with previous studies on the SAFE, we develop several survey-based indicators
of credit constraints, distinguishing between constraints in the access to bank finance
(bank loans, bank overdrafts, credit lines) and in the access to other finance (trade
credit, leasing, factoring, debt and equity securities, etc). While bank finance is the
predominant source of external funds for SMEs in Europe, Casey and O’Toole (2014)
find that bank-constrained SMEs substitute trade credit, informal lending and loans
from other companies for bank credit. Hence, it is crucial to take into account all

sources of external finance when assessing firms’ financial constraints.

Following the existing literature, our measures of credit constraints encompass the
following circumstances: a) a firm’s application to external financing got rejected; b) a
firm only received a limited part of what it applied for (i.e., quantity rationing); c) a firm
refused the lender’s proposal for external financing because the borrowing costs were
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too high (i.e., price rationing); d) a firm did not apply for external financing because it
feared its application would be rejected (i.e., discouraged borrowers). Nevertheless, we
check the robustness of our results to an alternative measure of financial constraints that
is based on firms’ perceptions about access to finance.

Our main findings suggest that credit constraints, both in bank financing and other
financing, have important effects in investment in fixed assets, inventories and other
working capital and firm growth. According to our baseline estimates, a firm that is
constrained in bank financing has 2.1 percentage point (pp) higher probability of
decreasing investment and a 2.8 pp lower probability of increasing it. Likewise, a firm
that is constrained in other financing has 3.4 pp higher probability of decreasing
investment and a 4.5 pp lower probability of increasing it. Notice that these effects are
additive, implying that a firm that is constrained in all sorts of financing face a 5.5 pp
greater likelihood of cutting down investment and a 7.3 pp lower likelihood of raising it.
The effects on firm growth (measured in terms of employment) are of similar
magnitude, but only credit constraints in bank financing have a significant effect. In
particular, being bank-constrained raises 2.9 pp the probability of decreasing
employment and reduces 4.1 pp the probability of increasing it. Regarding inventories
and other working capital, it is interesting to notice that only credit constraints in other
financing have a significant impact, probably capturing the crucial role of trade credit in
customer-supplier relationships. Specifically, a firm that is constrained in other
financing has 4.9 pp higher probability of decreasing working capital and a 5.7 pp lower

probability of increasing it.

In addition, we find that the impact of credit constraints on firm-level outcomes is
broad-based and is largely independent of firm size, age or ownership structure. A
remarkable exception is the case of micro firms, which seem largely unaffected by
credit constraints. This finding may be explained by the fact that micro firms rely more
on internal funds (cashflows and retained earnings) to fund their investment projects,
making them less sensitive to access to external funds, in spite of being more likely to
be financially constrained due to asymmetric information problems. Finally, notice that
these results are conservative measures of the total impact of credit constraints in the
real economy, as our analysis ignores the extensive margin, i.e., those businesses that
shut down because of a lack of credit and those firms that do not enter the market

because they do not obtain financing to undertake their investment projects.
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1. Introduction

According to the Modigliani-Miller theorem (1958), under certain conditions, a firm’s
capital structure is irrelevant to its value. This implies that, in perfect capital markets, a
firm’s financing decisions are independent from its investment decisions. In this case,
internal and external funds are perfect substitutes, and real firm decisions, motivated by
the maximisation of shareholders’ claims, are independent of financial factors such as
internal liquidity, debt leverage or dividend payments. In practice, however, factors
such as transaction costs, tax advantages, costs of financial distress, agency costs and
asymmetric information lead to an imperfect substitutability between internal and
external funds®, leading to the external finance premium.® In this context, financial
constraints may have an important (negative) effect on real variables such as
investment, working capital and firm growth, especially for firms with insufficient

internal funds (cashflows and retained earnings).

The purpose of this research is to test this theoretical prediction. We do so with a panel
of about 5,000 small and medium-sized enterprises (SMEs) from 12 European countries
for the period 2014-2016. The firm-level data come from the Survey on the access to
finance of enterprises (SAFE), a survey that is run jointly by the European Central Bank
and the European Commission every six months since 2009.* The survey, initiated in
the middle of the Great Recession, was especially designed to analyse the problems in
the access to external finance faced by European SMEs, so it constitutes an ideal source
of information about the credit constraints experienced by those firms.

In line with previous studies on the SAFE>, we develop several survey-based indicators
of credit constraints, distinguishing between constraints in the access to bank finance
(bank loans, bank overdrafts, credit lines) and in the access to other finance (trade
credit, leasing, factoring, debt and equity securities, etc). While bank finance is the
predominant source of external funds for SMEs in Europe, Casey and O’Toole (2014)

find that bank-constrained SMEs substitute trade credit, informal lending and loans

? See Fazzari et al. (1988) and Schiantarelli (1996) for a review of the theoretical research in this area.

* See, for instance, Bernanke and Gertler (1995).

* We limit our sample to the rounds 11 to 15 of SAFE (from April-September 2014 to April-September
2016) because of the availability of some key variables.

> See, inter alia, Casey and O'Toole (2014), Ferrando and Mulier (2015b), Ferrando et al. (2017), Ferrando
and Mulier (2015b), Ferrando and Griesshaber (2011), Artola and Genre (2011).
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from other companies for bank credit.® Hence, it is crucial to control for all sources of
external finance when assessing firms’ financial constraints to avoid an omitted variable
bias. Following the existing literature’, our measures of credit constraints are dummy
variables that equal one if any of the following circumstances took place: a) a firm’s
application to external financing got rejected; b) a firm only received a limited part of
what it applied for (i.e., quantity rationing); c) a firm refused the lender’s proposal for
external financing because the borrowing costs were too high (i.e., price rationing); d) a
firm did not apply for external financing because it feared its application would be
rejected (i.e., discouraged borrowers). Nevertheless, we check the robustness of our
results by using an alternative measure of financial constraints based on firms’

perceptions about access to finance.

Our goal is to identify the causal effect of credit constraints on investment, inventories
and other working capital and firm growth. The key identification challenge we face is a
potential reverse-causality bias, as we expect firms with poor investment/growth
opportunities to have a higher probability of being credit constrained. We implement
several strategies to overcome this obstacle. First, we proxy investment opportunities
with a measure of enterprise-specific outlook®, as in Ferrando and Mulier (2015b). We
also control for traditional determinants of investment opportunities such as firm size
and age (Petersen and Rajan, 1994) and include changes in firm’s turnover as in
empirical investment models based on the “acceleration principle” (Abel and Blanchard,
1986). Second, in all our regressions we include country-industry-time fixed effects to
control for time-varying country-specific and industry-specific investment and growth
opportunities. Third, to avoid the potential contemporaneous endogeneity between
investment dynamics, firm growth and credit constraints, we exploit the panel nature of
our data and include lagged values of the credit constraint dummies, as well as lagged

values of the time-varying controls.

In robustness, we also carry out two other strategies. First, we control for firm-level

unobserved heterogeneity with a random-effects ordered probit model, which may

® By contrast, they do not find that bank-constrained SMEs apply for, or use, market finance (issued
debt or equity).

7 See, for instance, Ferrando et al. (2017), Ferrando and Mulier (2015a) and Artola and Genre (2011).

®In particular, the firm is asked to assess the evolution of its own outlook, with respect to its sales and
profitability or business plan, i.e., whether it has improved, remained unchanged or deteriorated over
the past six months.

® Those models link the demand for capital goods to changes in firms’ output or sales.
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capture the time-invariant component of investment/growth opportunities and help us
mitigate the omitted variable bias.

Second, as we cannot perfectly control for firms’ investment and growth opportunities,
we use an instrumental variable to isolate the exogenous part of credit constraints. The
proposed instrument is adjusted credit standards, a variable that measures the supply-
only component of bank credit standards of each country in each round of the SAFE.
The variable comes from the ECB’s Bank Lending Survey (BLS), a survey that asks
euro area banks about developments in their respective credit markets. According to the
BLS, credit standards are the internal guidelines or loan approval criteria of a bank.
However, credit standards may not be a valid IV because they may be correlated with
aggregate demand effects: for instance, countries likely have tighter credit standards
when banks have lower expectations about employment growth, investment, etc. To
derive a correct instrumental variable we use another question of the BLS that asks
banks about the supply and demand factors that determine the evolution of their credit
standards. Hence, in a second step we regress credit standards on their demand factors.
The residuals of those regressions are adjusted credit standards, i.e., the supply-only
component of credit standards.

Our main findings suggest that credit constraints, both in bank financing and other
financing, have important effects in investment in fixed assets, inventories and other
working capital and firm growth. According to our baseline estimates (with a pooled
ordered probit model), a firm that is constrained in bank financing has 2.1 percentage
point higher probability of decreasing investment and a 2.8 pp lower probability of
increasing it.*° Likewise, a firm that is constrained in other financing has 3.4 pp higher
probability of decreasing investment and a 4.5 pp lower probability of increasing it.
Notice that these effects are additive, implying that a firm that is constrained in all sorts
of financing face a 5.5 pp greater likelihood of cutting down investment and a 7.3 pp
lower likelihood of raising it. The effects on firm growth (measured in terms of
employment) are of similar magnitude, but only credit constraints in bank financing
have a significant effect. In particular, being bank-constrained raises 2.9 pp the
probability of decreasing employment and reduces 4.1 pp the probability of increasing

% One of the advantages of ordered probit models, relative to binary choice models such as probit or
logit, is that we can allow for asymmetric effects, i.e., the effect on the probability of increasing
investment and the effect on the probability of decreasing it do not necessarily have the same size.
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it. Regarding inventories and other working capital, it is interesting to notice that only
credit constraints in other financing have a significant impact, probably capturing the
crucial role of trade credit in customer-supplier relationships. Specifically, a firm that is
constrained in other financing has 4.9 pp higher probability of decreasing working
capital and a 5.7 pp lower probability of increasing it. Things change little when we add
random effects to the model, and the results with an alternative measure of credit
constraints confirm their importance. The IV estimations suggest that overall credit
constraints have strong negative effects on investment in fixed assets, while the impact
on firm growth and working capital is less robust.

In addition, we analyse heterogeneous effects by computing average marginal effects
for different types of firms (size, age, ownership structure). A remarkable result is that
micro firms (less than 10 employees) are largely unaffected by credit constraints,
probably because those firms rely more on internal funds (cashflows and retained
earnings) to fund their investment projects, making them less sensitive to access to
external funds. This result complements those of Beck et al. (2005), who find that small
and medium-sized enterprises (SMEs) face greater financial, legal and corruption
obstacles compared to large firms and the constraining impact of obstacles on firm
growth is inversely related to firm size. However, Beck et al. (2005) compare SMEs
with large firms, while we compare micro, small and medium-sized firms.'* Hence, the
effect of credit constraints on firm investment and growth may be a non-monotonic
(concave) function of firm size. Moreover, the negative effect of credit constraints on
firm growth seems to be mainly driven by the impact on family businesses and on sole
traders, while most of the other ownership categories (e.g. listed companies, firms
owned by other enterprises) are largely unaffected, which is consistent with asymmetric

information problems.

The rest of the paper is organised as follows. Section 2 reviews related literature and
explains this paper’s contribution. Section 3 describes the sample and the construction
of the variables used for the empirical analysis. Section 4 explains the econometric
techniques and the identification strategy. Section 5 describes the baseline results.
Section 6 displays several robustness tests. Finally, section 7 concludes. Some

" Beck et al. (2005) compare small (5-50 employees), medium-sized (51-500) and large firms (more than
500 employees), while we compare micro (1-9 employees), small (10-49 employees) and medium-sized
firms (50-249 employees) and we do not have large firms in our sample.
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Appendix A: additional summary statistics

Table Al: breakdown of observations by country

Country Freq. Percent Cum.
AT 417 5.8 5.8

BE 343 4.8 10.6
DE 810 11.3 21.9
ES 1,101 15.4 37.3
FI 357 5.0 42.3
FR 1,014 14.2 56.4
GR 397 5.5 62.0
IE 355 5.0 66.9
IT 1192 16.6 83.6
NL 547 7.6 91.2
PT 437 6.1 97.3
SK 192 2.7 100.0
Total 7,162 100.0
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Table A2: breakdown of observations by firm characteristics

Freq. Percent Cum.
sector
Industry 2,312 32.3 32.3
Construction 780 10.9 43.2
Wholesale or retail trade 1,917 26.8 69.9
Other services 2,153 30.1 100.0
Total 7,162 100
size_employment
Micro 2,352 32.8 32.8
Small 2,446 34.2 67.0
Medium 2,364 33.0 100.0
Total 7,162 100
size_turnover
1 1,340 18.71 18.71
2 886 12.37 31.08
3 906 12.65 43.73
4 2,141 29.89 73.62
5 1,600 22.34 95.96
6 289 4.04 100.0
Total 7,162 100
age
>=10 years 6,094 85.1 85.1
>=5 and <10 years 775 10.8 95.9
>=2 and <5 years 242 3.4 99.3
<2 years 51 0.7 100.0
Total 7,162 100
legal form
Subsidiary or branch 807 11.3 11.3
Autonomous enterprise 6,355 88.7 100.0
Total 7,162 100
ownership structure
Public shareholders 70 1.0 1.0
Family or entrepreneurs 3,923 54.8 55.8
Other entreprises 790 11.0 66.8
Venture capital enterprises 43 0.6 67.4
Sole trader 2,168 30.3 97.7
Other 168 2.4 100.0
Total 7,162 100
exporter
0 3,314 46.3 46.3
1 3,848 53.7 100.0
Total 7,162 100
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Appendix B: ordered probit

For brevity of exposition, let us focus on the dependent variable investment growth Al.
The order probit model is specified in terms of a continuous latent variable, latent
investment growth Al*:

AIi*jct = Xl’ﬁ + ajct + gijct (1)

where i is firm, j is industry, c is country, t is wave, X; is a vector of variables that
includes a set of credit constraints and firm-level controls, a;, are country-industry-
time fixed effects and &, is a disturbance that follows a N(0,1).

Observed investment growth Al, as reported to the SAFE, is then related to latent
investment growth AI* in the following way:

Aljjee = "decrease" (k = 0) if I[joe < iy
Aljjee = "remain unchanged"” (k = 1) if uy < [jer <
Aljjee = "increase" (k=2) ifIjj., > g

where the parameters u,, u,, 45 are thresholds to be jointly estimated with the slope
parameters.

The probability that firm i answers option k is given by:
pix = P(ALjjer = k) = F(uper — XiB — tjce) — F(u — X{B — jct) (2)
where F(.) is the CDF of the Normal distribution.

The log-likelihood of the data is given by:
logL(B) = XL, Yiey Iijlog (pix)
©)

where p;, is given by (2) and I;, =1 if =k and I;;, =0 if I; # k (i.e., if the
alternative k is the observed outcome for observation i, then I;;, equals 1 and the
remaining I;;, equal zero).

Then the model is estimated by maximum likelihood.
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Appendix C: macroeconomic variables correlated with adjusted credit standards

Table C1

1) 2) (3) (4)
DEPENDENT VARIABLES adjusted credit standards (SME) adjusted credit standards (SME) adjusted credit standards (large) adjusted credit standards (large)
gdp -0.085*** -0.094%**
(0.013) (0.014)
consumer confidence 0.006 -0.001 0.013** 0.007
(0.007) (0.009) (0.005) (0.008)
government bond yield -0.012 0.009 -0.073** -0.045
(0.044) (0.046) (0.029) (0.036)
investment growth 0.185 0.212 0.111 0.102
(0.257) (0.312) (0.300) (0.390)
unemployment rate -0.202 0.041
(0.339) (0.324)
COUNTRY DUMMIES YES YES YES YES
TIME DUMMIES YES YES YES YES
Observations 72 72 72 72
R-squared 0.830 0.791 0.898 0.851

Estimator: OLS. Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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