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Abstract

We study the relation between firms financial structure, access to external finance and
labor productivity using a unique dataset of firm-level data for several euro area countries
during the period 1995-2011. The empirical strategy is twofold. First we build a synthetic
indicator of financial constraints using an a-priori classification based on specific firm char-
acteristics and various measures of financial pressure. Therefore we augment a firm-level
production equation with our indicator to estimate the direct impact of access to finance
to firm-level productivity. We find negative and significant effects in the majority of coun-
tries and industries, with marginal impacts considerably higher in industries that innovate
the most, like “Energy, Gas and Water Supply” and “R&D, Communication and Infor-
mation”. Counter-factual exercises show that, as opposed to Germany and Netherlands,
countries like Italy and Portugal are the most affected by financial constraints, with an
estimated loss of around 21% of their labor productivity. In addition, each country would
gain on average between one and two percent of their labor productivity by expanding

the access to finance of small firms to that of the average large firm.
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Non Technical Summary

This paper aims to provide new evidence on the link between financial variables and produc-
tivity. While it is widely documented that firms financing decisions are crucial in determining
investment decisions, few studies analyze in detail how the financial position of a firm and the
access to external finance determine firm’ performance in terms of value added generated and
productivity. Moreover the empirical evidence on the link between financial constraints and la-
bor productivity at microeconomic level is mixed and mostly confined to either single countries
or to few specific production sectors. Our paper goes a step further as it takes a multi-country
dimension in the investigation of this link by looking at a large sample of enterprises in eight
euro area countries (Belgium, Germany, Spain, Finland, France, Italy, Netherlands and Portu-
gal) and for a time span that takes into account the impact of two financial crisis and economic
recessions (1995-2011). We contribute to the existing literature by following a twofold empirical
strategy. First we developed an indicator of financial constraints at firm level and second we
included this indicator to a firm-level production equation to assess the direct impact of access
to finance to firm-level productivity. In the first step we construct an indicator of firm-specific
financial constraints based on a classification scheme of firms financing conditions, taking into
account information derived from balance sheet and profit and loss accounts. We distinguish
between absolutely constrained, relatively constrained and unconstrained firms according to
different scenarios based on the relation among total investment, financing gap, financial debt,
equity issuance and average interest payment on debt compared to the rate charged in the
local credit market. Then, we relate this index to specific firm characteristics, which are ex-
tensively used in the literature to proxy financial constraints, such as age, size and sector and
some additional measures of financial pressure, and using a non-linear estimation, we predict
for each firm in our sample the probability of belonging to one of the aforementioned ranking.
In the second part of our empirical analysis, we measure the reaction of firm-level productiv-
ity to the probability of accessing external finance as measure by our predicted index. Our
results show that financial constraints do significantly lower productivity in the majority of
sectors across countries and the impact is heterogeneous across sectors. From a cross-country
perspective, Italy and Portugal are the most affected by financial constraints, while Germany

and Netherlands are the most immune.
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“...in times of severe financial constraints, there is no other choice than to address the
structural losses in competitiveness in an urgent and decisive manner.”
M.Draghi, at the colloquium “Les défis de la compétitivité”, Paris, 13 March 2012

1 Introduction

Do financial constraints affect firm-level labour productivity? In the literature it’s widely ac-
cepted that firms financing decisions are crucial in determining investment decisions, and that
the existence of frictions in accessing external sources of finance (due for instance to the exis-
tence of credit risk or information asymmetries) significantly affects the ability of management
of exploiting productive investment opportunities.! However the empirical evidence on the
link between financial constraints and labor productivity at microeconomic level is mixed and
mostly confined to either single countries or to few specific production sectors.

Part of the literature reports positive and significant estimates for the effect of financial con-
straints on long-term productivity-enhancing investments and real value added. For instance,
Gatti and Love (2008) use data from a cross-section of Bulgarian firms to study whether hav-
ing larger access to credit lines or to overdraft facilities foster productivity and find credit to
be positively and strongly associated with TFP. Butler and Cornaggia (2011) use county-level
data of US mid-western states farmers during the period 2000-2006 to study the productivity
response of an exogeneous shift in demand for corn in areas with different access to finance and
find that production increased the most in those areas with relatively strong access to finance.
Chen and Guariglia (2013) exploits a panel of Chinese manufacturing firms over the period
2001-2007 to investigate the link between cash flow and firm-level productivity and find that
TFP is strongly constrained by the availability of firms’ internal finance. Levine and Warusaw-
itharana (2014) find a strong positive relationship between debt growth and future productivity
growth for a broad set of firms in four European countries. On the other hand, Moreno-Badia
and Slootmaekers (2009) use Estonian firm-level data covering the period 1997-2005 and find
that a number of proxies for financial constraints do not have any impact on productivity for
most sectors. Similarly, Nunes et al. (2007) apply a quantile approach to a panel data of
162 Portuguese firms between 1999 and 2003 and show that leverage tends to negatively af-

'For a theoretical study on the channels linking credit conditions and long-term productivity losses, see,
among the others, Aghion et al. (2005) and Moll (2014). For a macro-level empirical analysis on the role
of financial development in fostering economic growth, see Levine (1997), Beck et al. (2000) and Khan and
Senhadji (2003).
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fect labour productivity in firms with relatively low labour productivity. Using data from the
2007 World Bank Enterprise Survey, Mwangi (2014) report a negative but insignificant effect
of access to credit on firm productivity for a sample of micro and small enterprises in Kenya.

Within this debate, this paper aims at providing new insights and evidence on the relation
between firms financial structure, access to external finance and measures of firm-level produc-
tivity. To this extent, we exploit a unique panel of firm-level data, tracking eight euro area
countries (Belgium, Germany, Spain, Finland, France, Italy, Netherlands and Portugal) and
nine broad economic sectors (Accommodation and Food Service, Construction, Energy, Com-
munication, Manufacturing, Retail trade, Wholesale trade, Transports and Other Business Ser-
vice) during the period 1995-2011. The sample is derived from the Bureau van Dijk-Amadeus
database which collects accounting data of non-financial corporations across Europe. Compared
to previous contributions, this paper takes a multi-country dimension as it investigates the role
of financial constraints on real value added and productivity looking at a sample of enterprises
in several European countries and for a time span that takes into account the impacts of two
financial crisis and economic recessions.?

One of the biggest issues facing empirical works in this literature is to objectify financial
constraints and to construct a clean measurement, as they are empirically not observable.?
Moreover, because access to finance and productivity are endogenously determined as equi-
librium outcomes, a further hurdle is a clear identification of the causal direction of impact.
To this regard, we conduct our analysis adopting a novel empirical strategy. First we build a
firm-level indicator of financial constraints and second we apply this indicator to a production
equation to assess the direct impact of financial constraints on productivity. As first step, we
construct a semi-parametric index of firm-specific financial constraints, as originally developed
by Pal and Ferrando (2010). This indicator is based on a classification scheme of firms’ financ-
ing conditions, taking into account information derived from balance sheets and profit and loss
accounts. We distinguish between absolutely constrained, relatively constrained and uncon-
strained firms according to different scenarios based on the relation among total investment,
financing gap, financial debt, equity issuance and average interest payment on debt compared
to the rate charged in the local credit market. The index gives us some hints on the heterogene-
ity in financial constraints across firms and euro area countries. To obtain a synthetic value,
we relate our indicator to a number of specific firm-level characteristics, like age, size and cash
holding, which are extensively used in the literature to proxy financial constraints, and we use

a ordered probit estimation to predict the probability of belonging to one of the aforementioned

2To the best of our knowledge, this is the first paper trying to study the role of access to finance in enhancing

labour productivity using such large panel of firm-level data.
3See Silva and Carreira (2012) for a survey of works related to firm-level financial constraints.
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groups for each firm in the sample. The resulting predicted index, i.e. a continuous variable
with higher values associated with more constrained firms, will represent our core measure of
financial constraints: differently from the existing literature, this index takes into consideration
a broader set of firm-level factors affecting access to external source of finance, rather than a
single proxy. In the second part of the analysis, we estimate the reaction of companies’ labour
productivity to financial constraints. Acknowledging the presence of endogeneity in assessing
the causal impact, we exploit the nature of our index of financial constraints, which by construc-
tion is an additional state variable in the firm-level production function (together with capital
stock) and we modify the Wooldridge-Levinsohn-Petrin methodology to accordingly account for
that." We use panel generalized method of moments of Arellano and Bond (1991) and Blundell
and Bond (1998) to estimate a firm-level production function equation which directly includes
our index of financial constraints as one of the regressors, assuming productivity to evolve as a
first-order autoregressive process. To provide robustness, we carry out this estimation for each
country and sector separately while controlling for time-effects.

Our main findings are the following ones. Financial constraints do lower productivity in
most sectors across countries: in the great majority of the estimations, the direct impact of
financial constraints is statistically and economically significant. The coefficient estimates are
significantly higher in industries that innovate the most, like “Energy, Gas and Water Supply”
and “R&D, Communication and Information”, while turn to be lower in “Construction and
Real Estate”, a sector that have benefited more than others from low interest rates along the
period 2001-2007. From a cross-country perspective, Italy and Portugal are the most affected by
financial constraints, with an estimated counter-factual loss in their average labor productivity
of about 21% due to limited access to finance; Germany and Netherlands are the most immune
countries, with counter-factual losses of around 11 and 15 percent. In addition, each country
would gain on average between one and two percent of their labor productivity by expanding
the access to finance of small firms to that of the average large firm. All these results are
robust to a number of robustness checks, including alternative econometric specifications, and
to several sub-samples.

This paper relates to a number of literature. First, it contributes to the literature that tries
to detect and measure the degree of financial constraints from a firm-level perspective. Since
the ICFS (investment cash-flow sensitivity) measure proposed by Fazzari et al. (1988), the
debate over the consistency in measuring financial constraints has been vivid and has resulted
to an extensive empirical work related to this topic. Among the others, the Kaplan and Zingales
(KZ) index of financial constraints (Lamont et al., 2001), the CCFS (cash flow sensitivity of

4See Fernandes (2007) for a similar application on the effect of trade policies on productivity gains for

Colombian manufacturing plants.
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cash) index (Almeida et al. 2004), the Whited and Wu (WW) index of constraints (Whited
and Wu, 2006), the size-age (SA) index recently advanced by Hadlock and Pierce (2010) and
a variety of different criteria based on firm characteristics have been proposed and tested.
Differently from the majority of the existing contributions, and in line with Musso and Schiavo
(2008), we do not focus on single proxies but we build our indicator upon an a-priori discrete-
range firm classification and obtain a synthetic value using a ordered probit estimation. Thus,
we attempt to estimate the response of firm-level productivity to the likelihood of accessing
external finance, as measured by our index. To this extent, this paper relates to the empirical
literature that looks explicitly at the impact of financial constraints on firm behavior and
measures of performance. A number of contributions have shown that financial constraints and
liquidity constraints affect the decision to engage in R&D investment (Bond et al., 2005, and
Mancusi and Vezzulli, 2010); that financing frictions have an impact on corporate investment
and that the inability to access external source of funding can cause firms to bypass profitable
investment opportunities (Almeida and Campello, 2007); that more constrained firms during
the global financial crisis of 2008 planned deeper cuts in tech spending, employment, and
capital spending (Campello et al., 2010); that financial constraints act as a barrier to export
participation (Bellone et al., 2010, Silva and Carreira, 2011). We collocate our paper within this
literature by focusing on the effect of financial constraints on labor productivity, and we show
that, everything else equal, limited access to finance significantly dampens firm-level real value
added in most of the countries and sectors. Finally, our paper contributes to the policy debate
on the spillover effects from the financial sector on the real economy and on the implications
for policy makers to foster long-term investment and growth in the economy.” The remainder
of the paper is organized as follows. In Section 2 we describes the dataset. In Section 3 we
introduce the classification scheme used to detect financial constraints and we derive a synthetic
indicator that will be included in the production function equation. In Sections 4 we describe
the empirical strategy used to estimate the impact of financial constraints on productivity. In
Section 5 we report the core results of the paper and we discuss a number of robustness checks.

We conclude in Section 6.

At the 71st Plenary Meeting of the Group of Thirty (May, 2014), the ECB Vice-president Victor Costancio
pointed out how moderate growth still remains a challenge for the euro area countries, where, on average,
investment rate is about 20% below its long run mean that came to the end with the financial crisis of 2008.
More recently, a report from the ECB CompNet (2015) have documented how the recent financial crisis have

dampened firm level-total factor productivity through a decreased access to credit and finance.
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2 The Data

For the construction of our sample we use the entire universe of Amadeus for accounting data
(both balance sheets and income statements).® Typically one annual release of Amadeus covers
at most the preceding ten accounting years of each firm. Further, Amadeus removes a firm
after at least five years of no reporting data. In order to eliminate this potential survivorship
bias, we compile our database by collecting accounting information from each annual release
retrospectively so that we can have the complete history of data for all firms across the entire
sample period.

The original dataset contains end-of-year accounting information for the period 1991-2011.
We drop the first three years because of poor coverage and we lose another year of observations
to compute some of our variables, such as sales growth. We eliminate observations when there
are inputting mistakes (e.g. negative total assets) and focus our analysis on nine broad non-
financial industries: 1) Accommodation and food; 2) Construction and real estate; 3) Electricity,
gas and water supply 4) Information, communication and R&D; 5) Manufacturing; 6) Other
business activities, 7) Retail trade; 8) Transportation and storage and 9) Wholesale trade. We
keep firms with at least three years of observations, so to minimize selection bias and to have
enough information to build our proxy of financial constraints status. To eliminate outliers, we
winsorize all variables at the top and bottom 1% of their distribution within each country, sector
and year. After performing our data filtering, we end up with an unbalanced panel of 1022638
firms and 5543569 firm-year observations over the 1995-2011 period.” The final sample contains
eight euro area countries (Belgium, Finland, France, Germany, Italy, Netherlands, Portugal,
and Spain). Table 1 reports the coverage of our sample. Two fifth of the total sample are
made up of Spanish firms and together with French and Italian firms represent 86% of the
entire sample. One advantage of Amadeus is the wide incidence of small and medium-sized
enterprises (SMEs): they represent on average the overwhelming majority of our sample when
we consider firms with less than 250 employees. In terms of the EC definition, based not only

on the number of employees but also on turnover and assets, our sample contains at least 50%

8 Amadeus, one of the products provided by Bureau van Dijk, is a comprehensive, pan-European database
containing accounting information for both publicly traded and privately held companies. Bureau van Dijk
collects accounting information from a variety of sources and it further harmonizes the financial accounts to
allow accurate cross-country comparisons. Although Amadeus includes companies regardless of their size,
limited coverage may still occur because the degree of company accounts filing and publication requirements
differ between countries. This is particularly the case for Germany, where many firms choose not to file detailed
annual reports and instead pay the small non-reporting fine. See ECB (2013), Ferrando et al. (2014) and Levine

and Warusawitharana (2014).
7After the final cleaning and considering only firms reporting non missing figures for employees in their

financial statements, we end up with around 30% of firms which are present for less than 3 years.

ECB Working Paper 1823, July 2015 7



of SMEs.® Firm age considerably varies across countries: the average age of firms in our sample
is 16 years, with Dutch firms being much more older than the average (around 34 years old) and
Spanish firms younger (around 13 years old). In Appendix A we report descriptive statistics
for a comprehensive set of variables included in the analysis. Overall, all the statistics are in
line with the evidence provided in by the ECB (2013) which refer to a larger dataset for the

whole euro area.

Insert Table 1 about here

3 Detecting financial constraints

A firm-level a-prior: classification

Financial constraints are empirically not observable. As there are no specific items on the bal-
ance sheets of firms that could tell whether a firm is financially constrained, several avenues have
been suggested in the literature, attempting to identify and to measure financial constraints.’
In this paper we follow the literature that gives importance to “a-priori classification” based
on firms financial conditions. Notably, we follow and refine the approach of Pal and Ferrando
(2010)"° by applying a classification scheme based on information from the balance sheet and
profit and loss accounts for the sample of firms we described in the previous section. The
advantage of this classification is that it takes into consideration a set of variables and their
interrelations within some scenarios, allowing us to attach to firms different degrees of financial
constraints accordingly. The classification permits us to overcome the usual criticism related
to the choice of single a-priori indicators of financial constraints (Musso and Schiavo, 2008).

Table 4 reports the classification revisited from Pal-Ferrando (2010).
Insert Table 2 about here

In Table 2 we distinguish between absolutely constrained, relatively constrained and un-

constrained firms. Absolutely constrained firms are those that cannot get external finance,

8See http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition /index.htm. ~ Micro
firms have fewer than ten workers and turnover or assets of less than €2 millions. The corresponding fig-
ures for small firms are 50 workers and turnover or assets of less than €10 millions, and for medium-sized firms
250 workers, turnover of less than 50 millions and assets of less than €43 millions. Above these cut-off points,

firms are classified as large.
9See Silva and Carreira (2012) and Farre-Mensa and Ljungqvist (2013) for a survey.
10A similar classification was proposed by Vermeulen (2002).
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relatively constrained are those that can access only expensive external sources and uncon-
strained firms are those that get new debt financing and pay, on average, the lowest financing
costs available on the market. We construct our scenarios based on the interrelation of total
investment, financing gap (defined as fixed investment plus the change in the net increase in
working capital minus cash flow), financial debt and issuance of new shares obtained in the
given year, and average interest payments on debt relative to interest rates charged in the local
credit market. The underlying idea is that if firms face financing gaps, they need to find other
sources besides their current cash flow. Firms are considered to be unconstrained when they
make use of external sources of finance facing favorable conditions, i.e. they can increase their
leverage whenever it is needed with low financing costs relative to market conditions (case 2).
We expect that the demand for financial debt decreases as its cost increases. Those firms that
can get only expensive credits tend to use less external finance relative to the unconstrained
firms and we consider those firms as constrained in relative sense (case 8). And finally, we
consider constrained in absolute sense those firms that despite of the financing gap do not get
any credit or additional capital from the stock market (cases 6). In the case of liquidation
of assets (investment is negative) our classification allows us to distinguish between the case
of absolutely constrained firms (case 5) from the case when firms are unconstrained (case 1),
based on their relation to external finance, given from changes in total debt and issuance of new
shares of equity. However, it is not certain if their investment is constrained by reimbursement
or if they do not invest because of the lack of profitable investment opportunities. Therefore,
we choose to include these firms among the constrained ones whenever data on changes in
total debt and share issuance are missing. When the financing gap is negative, indicating that
the firms’ total investment is lower than the current cash flow, firm are considered financially
unconstrained in case they are still increasing their total investment (case 0). Under case 4
we include firms that finance their investment not through credit but through the new share
issuance, which is more costly due to the presence of asymmetric information.

The second column in Table 2 reports the percentages of firm/year observations according
to the classification. Around 21% of observations belong to absolutely financially constrained
firms while almost 33% of firm-year observations are classified as unconstrained. The remaining
46% of observations in our sample fall in the category relatively constrained: around 30% are
firms that get expensive credits and 16% increase their shareholder funds to finance their
investment. Table 3 includes the percentages of firms with different degrees of financial access
across countries: based on our classification, in each country a share ranging between 10% and
20% of sampled firms are on average financially constrained in absolute terms. The largest
fractions of absolutely constrained firms are in Italy, Spain and France while it is more likely

to find Belgian, Finnish and Dutch firms among the least constrained ones.
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Insert Table 3 about here

Financially constraints affect firms persistently over time. In Table 4, we present the transi-
tion matrix for the a-priori indicator, obtained by computing the average share of firms flowing
each year from one category to the others. Starting form the last row, 33.2% of firms observation
that were signaled as absolutely constrained in a given year remained such also the subsequent
year; around 40% move to the category relatively constrained while the remaining 26.5% be-
come unconstrained in absolute terms. About 41% of firms that are absolutely unconstrained
remain such also in the year after while 36.4% are classified as relatively unconstrained after a
year. The transition matrix suggests the following evidence. On the one hand, about 50% of
firms belonging to a certain category at a given point in time, remains in the same category
in the next period, signaling the presence of a persistent component in financial constraints at
firm-level. On the other hand, access to finance displays a non-negligible time-varying compo-
nent, as almost 50% of firms is likely to flow to different categories between two consecutive
periods. As for firms' specific characteristics, according to different measures of size, being
these either the EC definition or a measure based on the distribution of real total assets, the
share of absolutely constrained is around 20% for micro and small firms and around 16% for
large firms (Table 7). This evidence is in line with the literature that shows how smaller firms

I Tess clear

are more likely to suffer limited access to finance compared to larger business.
is the relation between age and financial constraints: while mature firms (larger than 5 year
old) are on average more unconstrained compared to younger firms (the share of unconstrained
firms among the oldest cohort is equal to 33% of the total, against 27% for the young ones),
a much larger share of older firms is also absolutely constrained (around 22%) compared to
young enterprises (16%). Finally, as for a sectoral classification, industries like “Information
Communication and R&D” and “Retail stands” out as the most financially constrained, with
about 22% of absolutely constrained firms out of their total (Table 5), while “Accommodation

and Food” displays the highest share of unconstrained firms (42%).

Insert Tables 4-5 about here

A firm-level measure of financial constraints

As noted by Musso and Schiavo (2008), using a number of different scenarios to classify firms’
ez-ante financial status allows to overcome the weaknesses related to the use of a single variable.

The main drawbacks faced to identify financial constraints with a single variable are 1) the fact

See Carpenter and Petersen (2002) and Beck et al. (2008) on the role of size.
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that most of the chosen criteria are almost time-invariant, whereas it’s likely that firms switch
between being constrained or unconstrained depending on the overall credit conditions, on the
investment opportunities faced by the firm and on idiosyncratic shocks, and 2) the fact that
single proxies span financial constraints on a unique dimension, as it were a phenomenon that
is either in place or not, without allowing for heterogeneous degrees in accessing finance. On
the other hand, an index relying on information coming from multiple sources is likely to carry
out a great deal of mis-measurement errors. We try to address this limitation by refining our
proxy of financial constraints as follow. We use the index based on the a-priori classification
to estimate an ordered Probit regression and calculate the conditional probability of firms
being in one of the three categories. To do so, we control for a number of additional firms’
characteristics, like firms' size, age, geographical location, industry specialization and some
indicators of financial pressure. Thus we obtain our synthetic index of financial constraints by
computing the predicted outcome from the regression.

For firm i, at time ¢, we specify the following latent model:

Vi = XuB + ¢ + ui (1)

where ¥, is an unobserved measure of being financially constrained which depends on a set
of observed regressors X;;, unobserved firm-level characteristics ¢;, possibly correlated with Xj;,
and a strictly exogenous disturbance w;; (assumed to be distributed as a standard normal.).
Letting ag and ay, with a; > ag, be two unknown threshold parameters defined between 0 and 1,
we will assume firm to be unconstrained for very low y};, while becoming relatively constrained

for v, > ap and absolutely constrained for v, > a;. Defining:

yie =3 if € laj-1, a4 (2)

we can obtain the conditional distribution of y;, given X;; and ¢;, by computing each

response probability as:
Pr(yi = 0) = Pr(y;; < ag) = F(ao — XuB + ¢;)

PT(yit = 1) = PT(CLO < y:t S CLl) = F(a1 — Xltﬁ + Ci) — F(ao — X,Ltﬁ + Ci> (3)
Pr(yiy =2)=Pr(y}, >a1) =1— F(a; — X8 + ¢;)
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where F' is a standard normal c.d.f. Our baseline regression includes among the regressors
X the following variables: financial leverage, interest payment burden and cash holding. All
these variables are lagged of one period in order to reduce simultaneity between firms’ decisions
on investment and production and financial decisions. We include also a size dummy based
on the EC classification to distinguish between micro, small, medium and large firms, firms
age and some interacting terms between cash and size and cash and age, time dummies to
control for the business cycle, sectoral and country dummies. Finally, to control for possible
correlation between unobserved firms’ characteristics ¢; and any of the observable variables,
we follow Chamberlain (1980)* by assuming ¢; to be conditional distributed as a normal, with
mean equal to 7p+71X; and variance o, where Xj is the time-average of the included regressors.
We therefore add this set of time-invariant observables in equation (1) as a set of controls so

to estimate the effect of changing X;; while holding the time average fixed.
Insert Table 6 about here

Table 6 displays the estimated results. All the estimations are based on random ordered
Probit using the a-priori index (with three outcomes) as dependent variable; standard errors
are robust and clustered at firm level. We report the outcome of the estimation for our baseline
specification (column 1) and, to check for robustness, for several subsets of the sample. The
coefficient on financial leverage is always positive and statistically significant across different
specifications, pointing to the fact that firms with higher debt ratios are most likely to be
financially constrained as it could be difficult or costly for them to find new debt. This is also
confirmed by the positive coefficient estimates on the interest payment burden. Larger cash
holding reduces the likelihood of being financially constrained, highlighting the importance
for non-financial companies to hold internal resources for precautionary motive. Firm size
and its interaction with age are significant and negatively related to our measure of financial
constraints. These findings are in line with previous results in the literature and indicate that
capital market imperfections play an important role and mainly affect SMEs and young firms.
Several stylized facts explain why small firms face higher financing obstacles.!®> The financial
structure of small-sized firms is more reliant on bank loans, a result of asymmetric information
due to lack of credit information, and a short operating track record makes more difficult to
them to access alternative source of financing (Berger and Udell, 2006). Smaller-sized firms
are more frequently affected by credit rationing than large firms (Baas and Schrooten, 2006)

as banks perceive them riskier, in terms of probability of default and opaqueness of their

12See also Wooldridge (2012).
13See for instance Berger and Udell (2003), Rauh (2006), Fee et al. (2009) or Hadlock and Pierce (2010).
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information (Beck and De La Torre, 2007). As firms become larger and older the amount of
cash to assets decrease among less constrained firms: cash holding seems to work better in
younger and smaller firms as eventual buffer against limited access to finance.

Column 2 of Table 6 displays an alternative specification of the baseline regression, where
we introduced additional dummies on the percentiles of liquidity to check for thresholds effects.
Table 6 columns 3-6 report estimates for different sub-samples. If we compare the estimations
before and after the crisis (columns 3 and 4), on the one hand cash holding is not anymore
significant in predicting financial constraints, on the other hand, the impacts of interest payment
burden and financial leverage slightly decline. For small and micro firms, which represent the
majority of firms on our sample, financial leverage is a signal of financially fragility, which
becomes even more important for firms that are unprofitable (columns 5 and 6).

To obtain a single synthetic index, we compute the predicted outcome from the ordered
Probit estimation of the baseline specification (column 1, Table 7), and we use it as our final
measure of financial constraints at firm-level. For given firm ¢ at time ¢, the indicator of financial

constraints F'C'I; is constructed as:

FCly= Y jPr(yp=j), i=1.N t=1.T (4)

7€{0,1,2}

where Pr(yy; = j) are the time-varying firm-level predicted probabilities of belonging in
one of the three afore-mentioned categories j of financial constraints. Figure 1 shows the
development of our predicted indicator across countries over time. Two regularities could
be inferred. First, the ranking of countries seems to be stable during the time span and it
remains unchanged during the crisis. Dutch, German and Finnish firms always scored the
lowest value on average, as opposed to Spain, Portugal and Italy, who have been persistently
the most constrained countries. Second, after a long period of mild stability, the score jumped
considerably up in 2008. In the last years of analysis the index has slightly declined, though
remaining high from a historical perspective. To provide robustness, in Appendix B we compare
our synthetic indicator with the a-priori classification index (presented before) and with the
ICC indicator of financial constraint calculated for the ECB-CompNet database using data

from the Survey of Access to Finance for Enterprises (SAFE)!*. In addition we break down the

14The Survey of Access to Finance for Enterprises covers micro, small, medium-sized and large firms and it
provides evidence on the financing conditions faced by SMEs compared with those of large firms during the
previous six months. In addition to a breakdown into firm size classes, it provides evidence across branches of
economic activity, euro area countries, firm age, financial autonomy of the firms, and ownership of the firms. Part
of the survey is run by the ECB every six months to assess the latest developments of the financing conditions

of firms in the euro area. The more comprehensive survey, run together with the European Commission, was
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index of financial constraints by selected percentiles and we report a number firms' financial

characteristics and indicators for each category.

Insert Figure 1 about here

Financial Constraints and Labor Productivity

Constrains in accessing external finance can cause fragility in the financial structure of compa-
nies, and this is likely to translate, everything else equal, into a reduced ability of undertaking
productive investments and other profitable activities. To the extent that access to finance can
restrain from generating additional real-value added per worker, in Table 7 we report a number
of statistics for financial constraints and labor productivity at different level of disaggregation,
for each country in the sample. Our measure of real labor productivity is computed as the
natural log of firm real value added divided by total employment. This measure should be
considered as a proxy for labor productivity, since employment can only account for the exten-
sive margin of labor supply (a better proxy would be real value added over total hours) and

country-sector output deflators are used to deflate value added instead of firm-specific deflators.

Insert Table 7 about here

The data suggest a number of evidence. First, more financially constrained countries are
likely to have lower average labor productivity: compared to Germany and Netherlands, coun-
tries like Spain, Italy and Portugal report relatively higher financial imbalances and experience
a substantially lower productivity. Second, within every countries, firms suffering a more lim-
ited access to finance report lower average labor productivity: as we move to the right tail of
the distribution of our index F'CI;, average productivity slows down. In addition, as opposed
to financial constraints, labor productivity increases with firm-size within each country, a find-
ing that has been documented, among the others, by Haltiwanger et al. (1999) for U.S. and
by Pagano and Schivardi (2000) for European companies. This evidence has been linked to 1)
the higher capacity of large firms of attracting more skilled workers, consistent with models
of sorting and matching in the labor market and with models of human capital accumulation,
where higher educated workers make the firm more productive, 2) a greater incentive for larger
firms of engaging in R&D activities, as they could be applied to sufficiently large productions,

so to exploit economies of scale and scope, and 3) the better ability of financing fixed cost and

initially conducted every two years, i.e. in 2009:H1, 2011:H1 and 2013:H1. As from the wave 2014:H1, the

extended survey is run on an annual base.
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subsequent expenditure of productive investments, as larger firms feature larger average cash
flows, larger cash hoarding and better access to external source of finance. Finally, focusing on
each specific industry, in Table 8 we report the unconditional correlations between the index of
financial constraints and the measure labor productivity. In 60 cases out of 72, the coefficients
are negative and statistically different than zero at 5% of significance level. The 12 remain-
ing case (5 of whom are positive) are not statistically significant and are mostly clustered in
Netherlands (4 cases) and Germany (3 cases) and in the “Construction and real estate” sector.

Financial constraints seem to go together with reduced labor productivity along many di-

mensions. This motivates us to exploit a more formal empirical strategy in the next section.

4  Empirical Strategy

In order to assess the impact of financial constraints to firm-level productivity, we follow a
similar procedure as that proposed in Fernandes (2007). We modify the semi-parametric ap-
proaches described in Wooldridge (2009) and Petrin and Levinsohn (2004) including our index
of financial constraints as a proxy variable (together with capital and intermediate inputs) for
the unobserved productivity process. To do so, for each firm belonging to a given country /sector

pair, we consider the following firm-level production function equation:

Yit :ﬁ()‘i‘ﬁllit‘i‘/@lkit+ﬁfFC[it+dt+Qit+€it7 i1=1.N t=1.T (5)

where i and ¢ are respectively the cross-sectional (firm-level) and the time dimension.'” In
this specification, y;; denotes the natural log of real value added, [;; is the log of labor inputs,
ki is the log of real capital inputs, F'CI;; is the measure of financial constraints and d; are
time dummies. As described in section 3, F'CI; is by construction a prediction based upon
a set of controls observed at the end of time ¢t — 1, which are taken by each firms as given
(together with the initial period capital stock) at time ¢. This makes our index a further state
variable when firms take operative decisions about investment and labor inputs. Finally, the
sequences (€ : t = 1...T) and (e : t = 1...T") describe, respectively, a firm-level time sequence
of cross-sectional productivity shocks which are observed by firms before any input decisions
take place (and possibly correlated with them), but are unobserved by econometricians, and
a firm-level time sequence of cross-sectional random productivity shocks. Following Olley and

Pakes (1996) and Levinsohn and Petrin (2004), we make use of (log) real intermediate inputs,

15Conditioning each production equation at a country/sector level implies that all firms in the same sector,

within a given country, have the same marginal returns on inputs.
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m;, as a variable to correct for the simultaneity bias arising between labor choice and unob-
served productivity innovation. Therefore, under invertibility assumptions'®, we can express
the unobserved productivity shocks as a function of capital inputs, intermediate inputs and

degree of financial constraints,

and, under the assumption of contemporaneous exogeneity of €;, we can write the final

regression equation as:

E(yit|kit7 FCIZ‘t, mit) = ﬁlE(lit|kit7 FC[it, mit) + (I)(kit, FCL;t, mz-t), = 1N t = ]_T (7)

where:

(I)(k‘it, FC’]it, mit) == ﬁo + Bkkzt + ,BfFCIZ't + g(k‘it, FCIibmit)y i = 1...N t = 1...T (8)

As in Moreno-Badia and Slootmaeker (2009), since ¢(.) is allowed to have a general func-
tional form and since both capital inputs and our index of financial constraints enter the function
®(.) (directly and indirectly, by the function g(.)), this specification does not provide with a
correct identification for parameters g, 5; and B¢. We therefore impose a number of additional
assumptions enabling us to estimate fj, £ and Sy together. Following Olley and Pakes (1996),
we restrict the process (€;; : t = 1...T") to be conditionally mean independent of current and past
inputs. Second, we restrict the dynamics of unobserved productivity shocks (€ : ¢t = 1...T")
to follow a First order Markov process, i.e. Qy = E(Q|Qiu—1) + nit, with E(eyni,) = 0 Vi, t.
Under these assumptions, the necessary condition to identify the coefficients attached to capital
and financial constraints is that both respond with a lag to productivity innovation, leading to

following moment conditions:'”

16See Levinsohn and Petrin (2004) for a discussion about this assumption.
"These two moment conditions are the same as the ones used by Moreno-Badia and Slootmaeker (2009) in

their identification strategy and are based on the idea that “investors may ration credit to firms based on their
information set in t-1” (pag.16). This is consistent with the way our index of financial constraints is constructed

(see Section 3).
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E(es; + nilky) =0, i=1.N t=1.T -
E(e; +ny|FCly) =0, i=1.N t=1.T

In the same fashion of Wooldridge (2009), these three conditions allow us to deal with non-
fundamentalness in the identification of 3¢, 5 and By. In order to estimate the production
function equation (7), we approximate the unspecified function g(.) using a third order poly-
nomial with full set of interactions among the state variables. We include this polynomial into

a first-stage regression, linear in labor l;;:

Yir = Bilie + P(kit, FC Ly, my) + di + € + 1t (10)

and we use OLS to obtain Bl for each country and sector. Therefore we use GMM to obtain
ﬁk and 3 ¢, exploiting a number of over-identifying restrictions given by the following vector of

expectations:

where vy = € + 1 and Zy = (km FCli, kit—1, FCOj 1, myi 1, lit—l)/- So defined, Bk and

5A ¢ are the global minimizers of the following objective function:

=1 t=T;0 i=1 t=T;0

where N is the cross-sectional dimension of firms, T;y and 7T;; are the second and the last
period a given firm 7 is observed, v;; is the residual of the first-stage regression and Wy is a

weighting matrix of dimension |Z|x|Z]|.

5 The Impact of Financial Constraints on Labor Productivity

Table 9 reports the core estimates for the marginal effects of financial constraints on produc-

tivity, 8;.'® Standard errors (in brackets) are computed using the robust variance covariance

8Though not reported in the paper, estimates of 3; and 8 are available upon request.
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matrix. We use the total number of employees to proxy labor inputs l;;, total fixed assets to
proxy capital stock k;; and material and energy cost as proxy of intermediate inputs m;,. We
construct value added y;; as the difference between operative turnover (expressed in euros) and

intermediate inputs. Nominal variables are deflated using country-sectoral output deflators.
Insert Table 9 about here

In line with what Gatti and Love (2008) and Chen and Guariglia (2013) report for Bulgarian
and Chinese firms, we do find that financial constraints lower productivity in the majority of
cases. The marginal impacts are higher in sectors like “Energy, Gas and Water Supply” and
“R&D, Communication and Information”. This result is in line with Aghion et al. (2005) and
Savignac (2007), who find that being financially constrained significantly reduces the likelihood
of firms of investing in R&D and other innovating activities. The estimated coefficients are not
surprisingly lower in “Construction and Real Estate”, a sector that have benefited more than
others from low interest rates and easier access to credit along the period 2001-2007, confirming
part of the evidence in Moreno-Badia and Slootmaekers (2009). From a cross-country perspec-
tive, Germany and Finland are the least marginally affected by financial constraints: for each
sector, the estimated coefficients are on average lower (in absolute value) compared to all the
other countries in the sample.

The point estimates allow us to recover the counter-factual distribution of labor produc-
tivity under free access to finance; meaning, the distribution of firm-specific productivity that
would arise if each firm did face no financial constraints along their life-span. To do so, we
first compute the firm specific loss in real-value added multiplying the estimated marginal im-
pact (at country/sectoral level) by the firm-level score of financial constraints. We then add
the estimated loss to the observed firms' real value-added and obtain a counter-factual labor
productivity dividing the latter by the relative number of employees. Figure 2 plots the kernel
estimates of actual (blue line) and counter-factual (red line) density of (log) labor productivity
for each countries.!”. By construction, the absence of financial constraints determines a clear
right-ward shift in the distribution of labor productivity, since all the core estimates of marginal
effects are negative and bounded away from zero. As means and medians dramatically improve,
the counter-factual distributions get also slightly narrowed, showing less dispersion than the
actual one. Table 10 reports a number of measures of dispersion in productivity: all of them
are smaller in the counter-factual case. This points to the intuition that firms in the lower tail
of the distribution are those who benefit the most from free access to finance. As reported

in section 3, financially constrained companies are likely to be the most fragile and the least

19The kernel densities are estimated using 50 points in the support and the optimal smoothing parameter.
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productive ones: alleviating the higher cost borne by these firms would let them catch up to
the more productive ones.

In addition, we use the point estimates to compute the realized loss in labor productivity
for the average firm in each country. For a given country, we first compute the loss faced by
the average firm in every industry and then we aggregate, weighting each observation by their
relative sectoral real value added. The first block in Table 11 reports the estimated losses.
Italy and Portugal faced the highest percentage losses, with values ranging between 21% and
22% of their labor productivity, followed by Belgium, France and Spain, with values around
19%. Germany and Netherlands are the least affected, with an estimated loss of about 11 and
15 percent respectively. This result reinforces our hypothesis: distortions in the credit alloca-
tions depress firm-level productivity. Better-functioning economic environments, like those in
Germany and Netherlands (as the share of unconstrained firms suggests) are likely to facilitate
the financial system to channel resources towards the most rewarding and profitable activities,
promoting and fostering the structural transformations of the economy triggered by innovative
investments. Economic environments characterized by more imbalances, like those in the pe-
ripheral countries of the euro area (as highlighted by the large share of absolutely constrained
firms), create additional obstacles to the efficient allocation of resources, with the consequence

of distorting investment decisions, lowering value added and growth.
Insert Tables 10-11 about here

The second and the third blocks of Table 11 report the outcomes of two further counter-
factual exercises. In the first exercise we take a cross-country perspective and we ask what
would be the average loss in labor productivity faced by firms in our sample if all had the same
access to finance as the average firm in Germany does. In most countries this would produce
a non-negligible gain in labor productivity, going from around one percent, as for Belgium
and Spain, to (or more than) 2%, as for Italy and Portugal. However, not all countries would
benefit from that: Dutch and Finnish firms would be on average worse off, as they experienced
better access to finance than German firms but were subject to larger marginal impacts. In
the last exercise, we look within each country to quantify the size effect of financial constraints
on productivity. We compute the counter-factual gain that firms in our sample would face if
all had the same access to finance as the average large firm in their respective country does.
The score of financial constraints is on average higher in smaller-sized companies, reflecting
difficulties in accessing external source of finance compared to large firms: equating the burden
of financial constraints across different sizes to that of the average large companies would make
each country suffer, on average, a smaller loss and increase, on average, real value added and

productivity.
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Robustness Checks

In this section, we show and discuss robustness of our results. To check whether them depend on
the choice of the identifying moment conditions, we report the marginal effects obtained under
perfect identification, i.e. Z;; = (ki—1, FCy—1)', and by extending the number of instruments to
eight, i.e. Zy = (kiy, FCy, kit—1, FCy—1,miz—1,liy_1,My—2,liz—2)". The main results are robust
upon different selection of the exogenous instruments: estimated coefficients are always negative

and significant and display similar magnitudes.
Insert Table 12-13 about here

Finally, we report the estimates for several selected sub-samples (Tables 14-16). To isolate
non-linear effects of size, we only look at micro and small plants, following the EC definition.
Excluding Netherlands, for which the estimations could not be performed due to the small
amount of observations available, almost all the coefficient estimates are negative and signifi-
cantly different than zero: this outcome extends to every country but Germany, for which the
estimates are statistically not significant in five case out of nine, mostly due to the little sample
size. This result is in line with the empirical evidence describing the limited access to formal
sources of external finance as a key factor in shaping growth and business expansion of small
and medium enterprises.?’ To reduce possible selection bias arising from entry-exit dynamics,
we limit our analysis to only those firms that stay in the sample for 5 consecutive years. In
addition, we restrain our sample to only those firms with positive investment rates, to get rid
of possible bias coming from profitable opportunity selection. None of these restrictions alter
our results. All these confirm that higher financial constraints are likely to determine larger

and significant differences in firms-level productivity, everything else equal.

Insert Table 14-16 about here

6 Conclusions

This paper aims to provide new evidence on the link between financial constraints and labor
productivity. To our knowledge, it is one of the first time that such analysis is conducted using
a large dataset of firm-level data for an extensive number of euro area countries (Belgium, Ger-
many, Spain, Finland, France, Italy, Netherlands and Portugal) during the period 1995-2011.
We followed a twofold empirical strategy. First we developed an indicator of financial con-

straints at firm level and second we included this indicator to a firm-level production equation

20See for instance Beck and Demirguc-Kunt (2006) for a survey on SMEs and access to finance.
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to assess the direct impact of access to finance to firm-level productivity. Our results show
that financial constraints do significantly lower productivity in the majority of sectors across
countries: the marginal impacts appear to be significantly higher in sectors that innovate the
most, like “Energy, Gas and Water Supply” and “R&D, Communication and Information”.
Counter-factual exercises show that countries like Italy and Portugal are the most affected by
financial constraints, with an estimated loss of around 21% of their labor productivity due
to limited access to finance, as opposed to Germany and Netherlands, whose estimated losses
are no more than 15%. In addition, each country would benefit a gain in the average labor
productivity between one and two percent by extending the access to finance to small firms.
These results are robust to a number of robustness checks, including the use of alternative
econometric specifications, as well as to a number of sub-samples.

From a policy perspective, economical and institutional setting that feature large infor-
mation frictions between firms and their lenders, and contributes to jeopardize the financial
structures of companies, are likely to induce a distribution of firm-level productivity tilted to-
wards the left-hand side and with larger dispersion. Our findings suggest that removing barriers
and constraints in accessing external finance, and all those financial frictions that small and
medium enterprises face when they take operative decisions, would probably be an effective
way of enhancing real value added, stimulating productivity and thus contributing to over-
all economic growth. As surveyed by Beck and Dermirguc-Kunt (2006), both firm-level and
industry-level studies suggest that small firms do relatively better compared to large firms in
countries with better-developed institutions. This remarks the importance of achieving a more
efficient functioning of credit and capital markets in order to alleviate the burden of financial
constraints borne by small, but potentially highly-profitable, companies and to ensure the cor-
rect channeling of resources to productive units. Energy supply, Communication, Information
and Research and Developments seems to be the economic activities that most would benefit
from relaxing financial constraints. A vast literature has documented the tight link between
the likelihood of engaging R&D investment, financial constraints and productivity: our results
confirm that reducing the high costs of capital and extending access to different source of ex-
ternal capitals would enable these companies to catch up to the technological frontiers, with
significant benefits in terms larger value added per worker generated.

Our results might be subject to some caveats. First, sample data might not be representative
of the whole population of firms in countries like Germany and the Netherlands, for which the
coverage is not as rich as for Spain, Italy and France (especially in terms of micro firms, i.e.
firms with less than 10 employees). Second, the analysis does not explicitly address the effect of
financial constraints on firm survival: reduced access to finance is likely to increase the likelihood

of firm exit by decreasing real value added generated, hence pushing productivity below a certain
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threshold. However, because only those firms who actually survived are observed in the sample,
the estimates are likely to be downward biased providing with a lower bounds for the impact
of financial constraints on productivity. Finally, though our synthetic indicator is consistent
with the evidence provided by the survey data on access to finance, it can still fail to some
extent in capturing all the dimensions along which firms face financial constraints. Validating

our measure with a theoretical background represents a further avenue of investigation.
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TABLE 2 - Classification scheme

Financing % Total Financing Changes Issuance Interest
Conditions Total Investment Gap Total Debt New Share Payments
Absolutely Constrained
6 5.3 >0 >0 <0 <0 -
5 15.7 <0 <0 <0 - -
Relatively Constrained
4 16 >0 >0 <0 >0 -
3 30.6 >0 >0 >0 - > MIR.
Unconstrained
2 7.4 >0 >0 >0 - < MIR.
1 3.6 <0 <0 >0 >0 -
0 21.4 >0 <0 - - -

Note: This table reports the seven scenarios of the classification scheme used to detect and measure the degree of firm-level financial

constraint.

TABLE 3 - Classification scheme by countries

Belgium Germany Spain Finland France Italy Netherlands Portugal
Unconstrained

0 22.8 24.2 19.6 32.1 25.9 16.7 30.8 16.5

1 4.9 1.4 3.9 5.9 3.4 2.5 1.8 4.2

2 8.5 9.2 8.5 6.1 4.7 7.4 4.9 16.2
Relatively Constrained

3 31.3 30.3 28.9 32.5 30.1 33.2 37.8 34.4

4 13.2 16.1 18.6 8.5 12.8 18.2 11.2 11.8
Absolutely Constrained

5 14.7 10.6 15.1 10.6 17.3 16.6 9.8 13.1

6 4.7 8.2 5.4 4.3 5.8 5.4 3.8 3.8

Note: This table presents the percentages of firm-year observations according to the classification scheme proposed in Table III.
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TABLE 4 - Transition matrix.

F.C. Index; 1

F.C. Index; | U R A
U | 414 364 221
R | 25.8 50.8 234
A | 26.5 40.3 332

Note: This table displays the average per-
centage of firms-year observations that moved

from time t to time t 41 to another category.

TABLE 5.a - Classification scheme by firms characteristics

FC Index;
Age U R A
less < 5 years 273 56.3 16.3
more or equal 5 years 329 450 221
Size (EC Definition) U R A
Micro 31.9 452 229
Small 32.0 481 199
Medium 31.3 504 184
Large 33.5 49.7 16.8
Size (Real Total Assets) | U R A
Small 31.8 46.7 21.5
Medium 31.8 496 18.6
Large 342 490 16.8

Note: This table shows the percentage of firm-year observations
across age and two measures of size: the first is based on the EC
definition and the second on the distribution of real total assets
where small firms are those below the 25th percentile, medium
those between 45 and 55th percentile and large greater than 75th

percentile.

TABLE 5.b - Classification scheme by economic sectors

FC Index;
Industries U R A
Accommodation and Food 42.5 36.2 21.3

Construction and Real Estate 284 49.7 218
Electricity, gas and water supply | 36.1 47.0 16.9

Information and R%D 31.7 463 220
Manufacturing 314 483 204
Other business activities 33.3 454 213
Retail trade 35.1 431 218
Transportation and storage 32.3 481 196
Wholesale trade 29.7 49.1 21.2

Note: This table shows the percentage of firm-year observations across

economic industries.
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TABLE 6 - Probit Estimations

Dependent Variable: FC Index;

Full Full Pre-crisis Crisis Small  Unprofitable
sample Sample (1995-2007) (2008-2011) Firms Firms
Financial Leverage; 0.924%%* 1 .254%** 0.990** 0.921%** 1.024%** 1.188%**
(0.006) (0.006) (0.008) (0.011) (0.006) (0.009)
Debt Burden, 0.078***  (0.109*** 0.125%** 0.086*** 0.084*+* 0.087***
(0.002) (0.002) (0.003) (0.004) (0.002) (0.003)
Cash Holding; -0.482%**  _(0.280*** -0.150%** 0.037 -0.129%** -0.051%*
(0.017) (0.016) (0.020) (0.031) (0.018) (0.025)
Size; -0.053***  -0.053*** -0.007 -0.029%*** -0.006* -0.005
(0.004) (0.004) (0.004) (0.006) (0.004) (0.005)
Age, 0.007**  0.002%** 0.005%** 0.000 0.005*** 0.006***
(0.000) (0.000) (0.000) (0.001) (0.000) (0.001)
Size, 1Age; 1 -0.001***  -0.001*** -0.000%** -0.001 -0.001%*** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Cash Holding;_;Size; ; 0.076***  0.030** 0.056%** -0.079 -0.001 -0.087***
(0.009) (0.009) (0.011) (0.018) (0.011) (0.014)
Cash Holding;_;Age;_; 0.006%**  0.005%** 0.007*** 0.006 0.009*** 0.009***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Liquidity dummies No Yes No No No No
Time dummies Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes
Sectoral dummies Yes Yes Yes Yes Yes Yes
Observations 3520382 3520382 2199693 930810 3007934 1364553
Log-likelihood -3673091  -6154456 -3829779 -1632864 -5259833 -2383815
Pseudo R? 0.024 0.019 0.017 0.018 0.017 0.017

Note: All the estimations are based on Random Ordered Probit, corrected through the Chamberlain method, using the a-priori

index (with three outcomes) as dependent variable; standard errors are robust and clustered at firm level. *** p-value<0.01, **

p-value< 0.05, * p-value<0.1.
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TABLE 7 - Labor Productivity and Financial Constraints.

Belgium Germany Spain Finland
F.CI1I. L.P. F.CI. L.P. F.CI. L.P. F.CI. L.P.
Mean 098 432 093 430 1.00 345 0.90 3.82
Median 0.95 423 091 421 098 341 0.87 3.81
Std 0.16 0.60 016 066 017 058 0.17 0.53
France Italy Netherlands Portugal
F.CI1I. L.P. F.CI. L.P. F.CI. L.P. F.CI. L.P.
Mean 093 38 1.03 38 082 434 098  2.88
Median 0.90 3.79 1.02 3.81 0.78  4.22 0.96  2.83
Std 0.16 048 016 056 018 0.71 0.19 0.64

Note: This table reports summary statistics for (log) labor productivity and index of financial constraints across countries.

TABLE 7 (continued) - Labor Productivity and Financial Constraints.

Belgium Germany Spain Finland
F.C.I L.P. F.C.I. L.P. F.C.I L.P. F.C.I. L.P.
<p25 0.87 4.39 0.84 4.35 0.90 3.56 0.79 3.91
€ (p45-p55) (0.929-0.96) 4.28 (0.897-0.982) 4.29 (0.967-1.004) 3.49 (0.856-0.889) 3.85
>p75 1.04 4.34 1.01 4.29 1.10 3.36 0.98 3.82
France Italy Netherlands Portugal
F.C.L L.P. F.C.I L.P. F.C.L L.P. F.C.L L.P.
<p25 0.83 3.87 0.94 3.97 0.72 4.41 0.86 2.95
€ (p45-p55) (0.883-0.914) 3.82  (1.00-1.03) 3.82 (0.78-0.821) 4.39 (0.922-0.961) 2.93
>p75 1.01 3.75 1.13 3.73 0.92 4.36 1.07 2.82

Note: This table reports different percentiles of financial constraint indexr and the associated average (log) labor productivity for

each country.
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TABLE 7 (continued) - Labor Productivity and Financial Constraints.

Size Belgium Germany Spain Finland
F.CI1. L.P. F.CI. L.P. F.CI. L.P. F.CI. L.P.
Small Mean 1.00 435 095 431 101 342 091 3.80
Median 097 427 093 419 099 338 088 3.79
Std 0.17 058 0.16 076 017 056  0.18  0.52
Medium Mean 095 426 091 435 095 371 083 398
Median 093 4.16 090 423 093 3.70 0.81 3.92
Std 0.15 059 0.16 067 015 065 0.14 0.58
Large Mean 094 440 090 426 093 3.86 0.83  4.06
Median 0.92 427 088 420 091 390 0.81 3.98
Std 0.16 0.69 0.15 061 016 075 0.15 0.63

France Italy Netherlands Portugal

F.CI1. L.P. F.CI. L.P. F.CI. L.P. F.CI L.P.

Small Mean 094 38 106 380 095 429 099 284
Median 091 3.77 1.03 3.78 091 422 096  2.79

Std 0.16 048 0.17 055 020 076 019 0.62

Medium Mean 089 38 1.01 399 083 440 097 3.21
Median 0.87 3.80 099 390 079 429 094 3.17

Std 0.14 052 015 054 018 0.65 0.18 0.64

Large Mean 0.86  4.00 1.00 4.04 0.78 4.31 0.95 3.49
Median 0.84 393 098 4.00 0.75 417 093 348

Std 0.13 0.61 0.15 063 016 073 0.18 0.78

Note: This table reports the average (log) labor productivity (weighted by sector) and the average financial constraint index across

different class sizes (EC definition) for each country.
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TABLE 10 - Actual and Counter-factual Measures of Productivity Dispersion

Measure Distribution Belgium Germany Spain Finland France Italy Netherlands Portugal
90t /10" Actual 1.370 1.455 1.484 1.385 1.354  1.380 1.406 1.723
Counter-factual 1.308 1.402 1.414 1.331 1.305  1.327 1.375 1.657
75t /25t Actual 1.169 1.193 1.219 1.170 1.160  1.164 1.162 1.330
Counter-factual 1.142 1.175 1.196 1.152 1.141 1.145 1.155 1.307
50" /10" Actual 1.142 1.174 1.217 1.186 1.160  1.173 1.148 1.318
Counter-factual 1.122 1.167 1.191 1.156 1.137  1.158 1.145 1.303
90t /50" Actual 1.200 1.239 1.219 1.168 1.167  1.176 1.225 1.307
Counter-factual 1.166 1.201 1.187 1.152 1.148  1.146 1.201 1.272
Gini Actual 0.073 0.084 0.091 0.075 0.069  0.076 0.083 0.123
Counter-factual 0.061 0.075 0.079 0.066 0.061  0.066 0.076 0.112

Note: This table reports different measures of dispersions for the actual and the counter-factual distribution of (log) labor produc-

tiity for each country.
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Figure 1 - Financial constraints across countries
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Note: This figure displays the evolution of the predicted index of financial constraints (obtained from the baseline Probit regression)

aggregated by country, over time.
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Figure 2 - Labor Productivity Distribution and Counter-factual.
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Note: This figure displays the actual kernel densities (blue line) of (log) labor productivity and the counter-factual density (red line)

labor productivity counterfactual (no FCI) ‘ ‘ labor productivity counterfactual (no FCI) ‘

under no financial constraints. Both densities are estimated using 50 points in the support and the optimal smoothing parameter.
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Appendix A

Descriptive Statistics

We report descriptive statistics of all variables included in our analysis. European firms in
our sample have an average investment rate (defined as the change in tangible fixed assets
plus depreciation over fixed assets of the beginning of the year) of around 31%; Italian and
Belgian firms show the highest level of investment rate, Spanish and Portuguese firms have the
lowest one. On average, sampled firms hold around 15% of their total assets in cash and cash
equivalents (Finnish and French firms hoard the highest amount relatively to their total assets)
and their sales grow at a rate of around 8% per year. From the liability side, financial leverage
(defined as the sum of short-term loans and long-term debt over total assets) is on average 16%:
German, Portuguese and Finnish firms show the highest level of leverage, as opposed to French
and Dutch firms. Looking at the financial pressure on firms, German firms are in a better
position to service their debt although they are the most levered companies in our sample:
both the interest payments burden (defined as the ratio of interest payments to earnings before
interest, taxes, depreciation and amortization plus financial revenues) and the overall interest
rate paid for their total debt are on average the lowest in the sample, amounting respectively
to 26% and 9%. The data show also substantial cross-country heterogeneity in production
efficiency. In Table 3 we report mean, median and standard deviation of labor productivity,
computed as the ratio of firm-level real value added over number of employees. Real value added
is constructed as the difference between operative turnover and intermediate inputs (expressed
both in euros), deflated using country-sectoral output deflators. Intermediate inputs are proxied
by material and energy costs. Significant differences arise both between and within countries.
On average, Germany and the Netherlands feature the highest average and median levels, with
values that are roughly in line with the empirical findings of Bartelsman et al. (2013) and with
the evidence provided by Lopez-Garcia et al. (2015). On the opposite, Spain and Portugal
stand as the least productive countries. From a sectoral perspective, companies whose business
involves either “Information, Communication and R&D” or “Energy, Gas and Water Supply”
activities are able to produce, on average, greater real value added per number of employee,
highlighting the ability for firms that innovate the most of generating larger surplus. Overall,
our descriptive statistics are in line with those in the analysis by the ECB (2013) which refer

to a larger dataset for the whole Euro-area.
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Appendix B

Comparison of Financial Constraints Indexes

In this section, we compare the two indicators of financial constraints we have introduced,
meaning, the score based on the a-priori classification and the predicted index from the Probit
estimation, with an indicator derived from survey data. In particular, we consider the new
indicator of credit constraints (ICC) calculated for the CompNet database.! The ICC is con-
structed using the information derived from a firm-level survey (Survey of Access to Finance
for Enterprises) regularly conducted by the ECB-EC since 2009. From the survey data it is
possible to construct an index indicating whether firms are credit constrained, according to
whether they report that: 1) their loan applications were rejected; 2) only a limited amount
was granted; 3) they themselves rejected the loan offer because the borrowing costs were too
high; 4) they did not apply for a loan for fear of rejection (i.e. discouraged borrowers). The
survey-based index is regressed on a set of financial indicators (financial leverage, financial
pressure, profit margin, collateral and cash holdings) to estimate the probability of a firm to
be credit constrained given the financial situation and characteristics (like size and sectors).
In a third step, the estimated coefficients are applied out-of-sample for the period before 2009,
in order to construct backward the time series of the index. More importantly, the CompNet
methodology is based on specific thresholds, always derived from the survey data, that are
used to calibrate the new index with the aim of deriving the percentages of credit constrained
firms across countries over time.?® We have applied the same thresholds to our two indexes of
financial constraints in order to compare them with the ICC. Figure A reports the three indexes
across countries since 1995. In all countries, the indicator based on the a-priori classification
reports consistently higher percentages of financially constrained firms. Differently from the
ICC indicator, the a-priori indicator cannot exploit the information on whether firms indeed
applied for external funds or whether they have been objectively rejected. Moreover, it cannot
control for interactions between the financial position of firms and other characteristics used

in the literature to signal financial constraints, such as size or structural differences related to

1See Ferrando et al. (2015), “Assessing the financial and financing conditions of enterprises in Europe: the

Financial Module in CompNet”, ECB-WP, No. 1836.
2SAFEscore = —1.88+0.71 finlev + 0.28debtburden — 0.51pro fitability — 0.21tangible — 1.20cashholding —

0.05In(totalassets). The analysis is run from the second quarter of 2010 till the first quarter of 2013 and for

seven Euro-area countries: Belgium, Germany, Finland, France, Italy and Portugal.
3In order to define the country thresholds, CompNet uses the percentage of credit constrained firms in the

economy calculated directly from the SAFE survey. For each year, constrained firms are identified as those with
a value of the SAFE score greater than the threshold. The ICC indicator will be equal to 1 for them and zero

otherwise.
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the economic sector. On the other hand, the ICC is closer to the predicted indicator and this
reinforces our view that it is necessary to go beyond the a-priori classification in order to detect

financially constrained firms.

Firms’' characteristics and financial constraints.

In this section, we use the synthetic indicator developed in section 3 to compare the develop-
ments over time of a number of firms characteristics conditional on different degrees of financial
constraints. As the predicted index is a continuous variable, we split the sample into the three
categories. The first category includes firms for which the predicted index is below the 10th per-
centile (the p10 line in Figure 2). According to the results of our ordered Probit specification,
these are firms that are not financially constrained. The second group includes firms whose
predicted index takes values around the median (the p50 line in Figure 4, which comprises
values between the 45th and the 55th percentile). These firms should be more constrained than
the p10 group but less constrained than those with values above the 90th percentile (p90 in
Figure 2). Starting from the upper left side of Figure 2, we see that firms facing the highest
level of financial constraints are investing less, indicating their difficulties in acceding external
finances. This is in line with the evidence given by Whited and Wu (2004) and Carpenter et
al. (1998), who show that constrained firms are more likely to give up profitable investment
projects because of insufficient funds. By contrast, the largest share of investment is undertaken
by unconstrained firms, which are on average the most profitable over time, where profitability
is measured by the ratio of earnings before taxes and over total assets. By construction, un-
constrained firms keep more cash in their balances. As suggested in Pal and Ferrando (2009),
this could be the results of a financial system where most of the non-financial companies get
external source of finance through financial intermediation instead of capital markets, as it is
the case in Europe. In this setting, liquid assets might help firm to reduce the burden from
penalty cost for delayed repayments of the interest rates. Looking at the growth rate of sales,
which is often used in the literature to detect financial health, our predicted measure is not
giving a clear picture. Firms' sales growth rates across different percentiles of financial con-
straints are moving closely together over time, with no significant difference. Nonetheless, they
are still correlated with the business cycle, showing a strong drop in 2009 and a mild recovery
since then. In our sample, constrained firms face relatively higher interest payment burden.
These are firms that in order to continue to invest have to finance themselves at unfavorable
conditions. This positive relationship might be driven by the high costs of financing induced
by high leverage ratios: as high leverage is likely to increase the risk of bankruptcy, this has to

be compensated by higher financing costs.
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Figure 1 - Financial constraints:
predicted indicator (% of absolutely constrained firms)
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Note: This figure reports the percentage of constrained firms using three alternative measures of financial constraints. The first
is the ICC index, which is an index based on a combination of survey data and financial statements (CompNet database). The
second is the a-priori index which is based on the classification scheme in Table 3. The third index is based on the Probit regression
presented in Table 7, column 1. For all of them, the same thresholds are used to define the percentages of constrained firms across

time and countries. The thresholds are originally calculated for the ICC index in the CompNet database. The ICC index is not

availe bR %Wﬁnegﬁ aper1828, July 2015 s



Figure 2 - Financial indicators at different degrees of financial constraints.

Investment Rate

<
a
ad
ol
1995 2000 2005 2010
year
pl0 p50
P90
Cash Holding
n
2 4
ad
wn
9 |
™1 M/“\
wn
e T T T T
1995 2000 2005 2010
year
p10 P50
P90
Interest Payment Burden
@ |
<
s
_— N
o
1995 2000 2005 2010
year
p10 p50
P90

Note: This figure displays the financial indicators for firms with different levels of financial constraints, based on the predicted
index. P10 refers to firms below the 10th percentile, P50 refers to firms between 45th and 55th percentile, P90 refers to firms above

the 90th percentile of financial constraints.
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Appendix C

Definition and construction of row variables

All variables used in this paper are in real terms. Sales, turnover and value added are deflated
using time-varying country-sectoral output deflators (source: Eurostat). Intermediate inputs
are deflated by the intermediate inputs deflator. Financial variables (assets, liabilities and

investment) are deflated with the gross capital formation price index.
e Total fixed assets: Tangible, intangible and other fixed assets
e Other current assets: Current assets - Trade debtors - Total inventories.
e Total assets: Total fixed assets + current assets.
e Cash and cash equivalents: Cash and balances at banks.
e Cash holding: Cash and cash equivalent over total assets.
e Cash flow: Net income + depreciation + extraordinary income.
e Depreciation: Depreciation on intangible assets and tangible assets.

e Investment Rate: Change in tangible fixed assets plus depreciation over fixed assets at

the beginning of the period.
e Sales Growth: Annual growth rate of sales.
e Liquidity: Current assets - current assets stock over current liabilities.
e Inventories: Total inventories and consumable biological assets.
e Capital stock: Total fixed assets.
e Working Capital: Current assets - current liabilities over total assets.

e Financing Gap: Fixed Investment plus change in the net increase in working capital

minus cash flow.

¢ Financial Leverage: Ratio of financial debt to total assets, where financial debt includes
non-current liabilities (long term debt) and current liabilities (loans) and total assets is

the sum of fixed and current assets.

e Interest paid: Interest on financial debts + other financial expenses.
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e Debt Burden: Ratio of interest payments to earning before interest, taxes, depreciation

and amortization plus financial revenues.
e Profitability: Ratio of earnings before interest, taxes and depreciation to total assets.
e Size: Continuous measure of firm size, measured by total assets, expressed in real values.

e Age: Continuous measure of firm age, measured by the ge of the firm at the beginning

of period t, based on the entry date in the registry .
e Turnover: Total Sales.
e Value Added: Turnover - intermediate inputs
e Number of employees: Total employment, full-time and part-time

e Labor productivity: Real value added over number of employees.
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