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GANAU R. Productivity, credit constraints and the role of short-run localization economies: micro-evidence from Italy, Regional
Studies. This paper investigates whether Italian manufacturing firms’ productivity is affected by credit constraints, and whether
short-run localization economies foster productivity both directly and indirectly, moderating the negative effects of credit rationing
via inter-firm credit relationships. Results suggest a negative effect of credit rationing on firms productivity, while a
positive relationship exists between short-run localization economies and productivity. It emerges that location in an industrially
concentrated area reduces firms’ investment-to-cash flow sensitivity, and that it positively moderates the negative effect of credit
rationing on productivity. Moreover, the positive moderation effect seems to be increasing in the density of the local banking
system.
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GANAU R. La productivité, les contraintes de crédit et le role des économies de localisation a court terme: des résultats
micro-économiques provenant de I'Italie, Regional Studies. Cet article cherche 4 examiner si, oui ou non, la productivité des
entreprises de fabrication italiennes est touchée par les contraintes de crédit, et si les économies de localisation a court terme
favorisent la productivité a la fois directement et indirectement, modérant ainsi les effets négatifs du rationnement du crédit par
moyen des relations de crédit interentreprises. Les résultats laissent supposer que le rationnement du crédit exerce un effet
négatif sur la productivité des entreprises, alors qu’il existe une relation positive entre les économies de localisation a court
terme et la productivité. Il s’avere que la localisation d’une entreprise dans une zone fortement industrialisée réduit la sensibilité
de son investissement au cash-flow, et qu’il modeére de facon positive eftet négatif du rationnement du crédit sur la productivité.
En outre, Ueffet de modération positif semble augmenter, vu la densité du systéme bancaire local.
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GANAU R. Produktivitit, Kreditbeschrinkungen und die Rolle von kurzfristigen Lokalisationsokonomien: Mikrobelege aus
Italien, Regional Studies. In diesem Beitrag wird untersucht, ob die Produktivitit von italienischen produzierenden Betrieben
durch Kreditbeschrinkungen beeinflusst wird und ob kurzfristige Lokalisationsdkonomien die Produktivitit sowohl unmittelbar
als auch mittelbar fordern, indem sie die negativen Auswirkungen einer Kreditrationierung mithilfe von Kreditbeziehungen
zwischen Firmen abschwichen. Die Ergebnisse lassen auf eine negative Auswirkung der Kreditrationierung auf die Produktivitit
der Firmen schlieBen, wihrend zwischen kurzfristigen Lokalisationsokonomien und der Produktivitit eine positive Beziechung
besteht. Es stellt sich heraus, dass der Standort in einer industriell konzentrierten Gegend die Investitionen-Cashflow-Sensibilitit
der Firmen verringert und die negative Auswirkung der Kreditrationierung auf die Produktivitit positiv abschwicht. Dariiber
hinaus scheint der positive Abschwichungseftekt mit der Dichte des lokalen Bankwesens zuzunehmen.
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GANAU R. Productividad, restricciones de crédito y el papel de las economias de localizacion a corto plazo: micro-evidencia
de Italia, Regional Studies. En este articulo se investiga si la productividad de las empresas manufactureras italianas estd afectada
por las restricciones de crédito, y si las economias de localizacion a corto plazo fomentan la productividad tanto directa como
indirectamente, moderando los efectos negativos del racionamiento del crédito a través de las relaciones de créditos entre empresas.
Los resultados indican un efecto negativo del racionamiento del crédito en la productividad de las empresas y una relacioén positiva
entre las economias de localizacién a corto plazo y la productividad. Se observa que la ubicacién en una zona concentrada
industrialmente reduce la sensibilidad de las empresas en cuanto a la inversién al flujo de caja, y que modera positivamente el
efecto negativo del racionamiento del crédito en la productividad. Ademas, el efecto de moderacion positivo parece aumentar

con la densidad del sistema bancario local.

Productividad total de los factores

JEL classifications: C23, D24, G32, R12

INTRODUCTION

The determinants of firms’ productivity have been
widely investigated (SYVERSON, 2011) and some con-
tributions have also considered, besides traditional
factors, the role of financial variables (CARREIRA and
Sitva,  2010) and  agglomeration  economies
(ROSENTHAL and STRANGE, 2004). On the one
hand, contributions studying the eftects of credit ration-
ing on firms’ productivity underline a negative credit
constraints—productivity relationship. Firms facing diffi-
culties in obtaining credit from banks and institutional
markets have to rely on internally generated resources,
thus being limited in their investment decisions with
negative effects on productivity (CHEN and GUARI-
GLIA, 2013). On the other hand, the literature on
agglomeration economies emphasizes how positive
externalities arising from the local economic environ-
ment foster firms’ productivity. Firms in agglomerated
areas benefit from spillover effects in terms of exter-
nal-scale economies, the reduction of transaction costs,
knowledge transmission and, in particular, localization
externalities seem to play a key role in enhancing
firms’ productivity (BEAUDRY and SCHIFFAUEROVA,
2009).

This paper contributes to the literature on the deter-
minants of firms’ productivity by linking the abovemen-
tioned research streams. It investigates whether Italian
manufacturing firms’ productivity is sensitive to credit
constraints, whether it is fostered by short-run localiz-
ation externalities, and whether location in industrially
concentrated areas downsizes the negative effect of
credit constraints on productivity. In fact, the geo-
graphic concentration of industries may positively mod-
erate the credit constraints—productivity relationship
promoting inter-firm trade credit as an alternative
source of funds, which has been found particularly rel-
evant in specialized productive clusters (DEI OTTATI,
1994).

The analysis employs a sample of 11953 Italian manu-
facturing firms observed over the period 1999-2007.
Results suggest a negative credit constraints—productivity
relationship, while a positive relationship exists between

Racionamiento del crédito

Economias de localizacion

localization externalities and productivity. Geographic
concentration positively moderates firms’ investment-to-
cash flow sensitivity, and reduces the negative credit con-
straints—productivity relationship. Finally, the moderation
effect of localization externalities is increasing in the
density of bank branches.

The paper is organized as follows. The second section
discusses the related literature. The third section
describes the dataset and methodology. The fourth
section presents the results. The fifth section concludes.

RELATED LITERATURE
Credit constraints and productivity

Many theoretical contributions underline the impor-
tance of financial markets in promoting economic
growth through the provision of resources necessary
to finance productivity-enhancing technological inno-
vations (KING and LEVINE, 1993). Along these lines,
several contributions focused on the relationship
between finance and firms’ investment decisions. The
rationale is that financial markets may finance firms to
undertake new investment projects, and they may facili-
tate efficient resources allocation and capital accumu-
lation (AGHION et al., 2010). However, under the
assumptions of imperfect financial markets and asym-
metric information, firms may face difficulties in
raising credit from banks and institutional markets. Con-
sequently, credit-constrained firms have to rely on
internal funds, and they cannot allocate efficiently
their resources to undertake productivity-enhancing
investments (AYYAGARI et al., 2007).

Evidence shows negative effects of credit rationing
on firms’ investments (FAZZARI et al, 1988; LOVE,
2003; GUARIGLIA, 2008), and since investments rep-
resent key sources of productivity, a relationship
between financial factors and firms’ productivity is
likely to emerge (GATTI and LOVE, 2008; CHEN and
GUARIGLIA, 2013). Suppose a firm faces two possible
scenarios: either it can get the resources needed to
finance new productivity-enhancing investments from
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financial institutions, or financial markets’ imperfections
are such that a firm cannot raise external funds to finance
investments. In the first case, firms will undertake new
projects independently of cash flow availability. In the
second case, firms willing to make new investments
have to rely on internal resources with the consequence
that decisions on new investments are subject to cash
flow availability. It follows that credit-constrained
firms can enhance their productivity only if they have
internally the resources required to undertake pro-
ductivity-enhancing investments. Hence, the more
firms are credit constrained, the more their investment
decisions depend on cash flow availability and, conse-
quently, the higher it turns to be the sensitivity of pro-
ductivity to credit rationing.

For the Italian case, ALBARETO and FINALDI RUSSO
(2012) underline that the share of manufacturing firms
(with at least 50 employees) asking for credit but not
receiving it increased by more than 3% over the period
1999-2003, while it decreased from about 6.5% to
about 2% over the period 2003-07. Similarly, the total
factor productivity (TFP) in the manufacturing industry
decreased by 3.51% over the period 1999-2003, while it
decreased by 0.90% over the period 2003-07. This evi-
dence suggests a relationship between external funds’
availability and manufacturing firms’ productivity
during the period investigated in this paper. Therefore,
the following hypothesis is specified:

Hypothesis 1: Firms are credit constrained, and their productivity
is negatively affected by credit rationing.

Localization economies and productivity

The literature on agglomeration economies, which can
be defined as local and spatially bounded sources of posi-
tive externalities arising from the geographic proximity
of economic actors (ROSENTHAL and STRANGE,
2004), builds on the idea that agglomeration induces
tangible and intangible benefits for local economic
agents, which translate in productivity growth both at
firm and local levels (PUGA, 2010).

Localization externalities arising from the spatial con-
centration of firms operating in the same industry
received much attention. GLAESER et al. (1992) formal-
ized their role in the Marshall-Arrow—Romer (MAR)
model (MARSHALL, 1920; ARROW, 1962; ROMER,
1986), which claims that firms within the same industry
and located in a spatially bounded area benefit from
intra-industry knowledge and technological spillovers
facilitated by the transmission of information: the
sharing of a common competence base allows effective
learning of new or transmitted knowledge, which
requires cognitive proximity among actors (NOOTE-
BOOM, 2000). Localization economies may also
produce advantages concerning the reduction of trans-
portation costs, the emerging of external-scale econom-
ies, and the availability of highly specialized workers and

inputs’ suppliers, all representing sources of higher pro-
ductivity for firms (DURANTON and Puca, 2004,
MARTIN et al., 2011). The general result of firm-level
studies on the agglomeration—productivity relationship
is that localization economies tend to foster firms’ pro-
ductivity (see BEAUDRY and SCHIFFAUEROVA, 2009,
for a review of empirical works).

The contribution of this paper to the existing litera-
ture is twofold. First, it analyses whether localization
economies directly affect firms’ productivity. Specifi-
cally, short-run economies are analysed since the
empirical investigation considers yearly levels of
firms’ productivity. Short-run agglomeration econom-
ies tend to capture labour and input markets-related
externalities, while knowledge-based spillovers may
require a longer time interval to materialize
(MARTIN et al, 2011). Therefore, the analysis
focuses on the supply-side advantages of agglomeration
economies, i.e. those related to the sharing of inter-
mediate inputs’ suppliers, the matching between
buyers and suppliers, and the sharing of a pool of
specialized workers (PuGa, 2010). This leads to the
following hypothesis:

Hypothesis 2: Sort-run localization economies foster firms’
productivity.

Second, this paper investigates whether localization
economies have also an indirect positive effect on pro-
ductivity by relating the analysis of agglomeration econ-
omiies to that of credit constraints. Being part of a highly
agglomerated area may allow firms (partially) to over-
come the negative eftects of credit rationing thanks to
inter-firm relationships, which materialize on both the
productive and the financial sides. Production linkages
may entail inter-firm credit relationships (CAINELLI
et al., 2012), which represent an alternative, non-insti-
tutional channel through which firms can alleviate
financial constraints (MENICHINI, 2011; FERRANDO
and MULIER, 2013).

Inter-firm credit realizes in a circular way: firms can
obtain credit from suppliers through better contracts or
delayed payments and, vice versa, they can extend
credit to customers (FERRANDO and MULIER,
2013). Inter-firm credit has been found to be particu-
larly relevant in productive clusters, e.g. Italian indus-
trial  districts: evidence shows that geographic
proximity, reciprocity, and repeated transactions
between suppliers and customers increase reputation
and trust and reduce asymmetric information pro-
blems, thus favouring inter-firm credit relationships
(DeEr OtTATI, 1994; UGHETTO, 2009; SCALERA
and ZAzzARO, 2011).

Geographic concentration of firms within an industry
is an industrial district-type source of external economies,
and localization externalities diffuse across firms often
related by production linkages. Therefore, geographic
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concentration may alleviate firms’ credit constraints pro-
moting inter-firm trade credit (via production linkages,
mainly based on input sharing) among firms in the
local system, thus favouring a reduction of the negative
effects of credit rationing on productivity. Hence, the
following hypothesis is specified:

Hypothesis 3: Geographic concentration alleviates firms’ credit
constraints, thus reducing the negative effects of credit rationing
on productivity.

DATA AND METHODOLOGY
The dataset

The analysis employs balance sheet data drawn from
the AIDA databank (Bureau Van Dik). The dataset
was constructed by considering manufacturing firms
with positive values of turnover and value added over
seven consecutive years during the period 1998—
2007, and reporting a value added-to-turnover ratio
> 0 and < 1. Firms in the first and last percentiles of
the sales growth distribution have been removed to
avoid outlying observations, as well as firms with
inconsistent data in terms of value added, total labour
costs, tangible assets, production costs, net income
and annual depreciation. This first cleaning procedure
left an unbalanced panel of 12524 firms observed
over the period 1999-2007, which was used to esti-
mate firms’ productivity. The final dataset, resulting
in an unbalanced panel of 11953 firms observed over
the period 1999-2007, was obtained by removing
firms without information on their year of set up,
their location at the provincial level (NUTS-3 level
of the European Union territorial classification —
Nomenclature des Unités Territoriales Statistiques),
and employment. Appendix A in the supplemental
data online describes the structure of the sample and
discusses potential drawbacks.

Econometric methodology

The analysis is conducted in three steps. First, firms’
TFP is estimated by employing the approach proposed
by WOOLDRIDGE (2009). Second, dynamic invest-
ment equations are estimated to investigate whether
firms are credit constrained, and to test the potential
moderation effect of geographic concentration on
the investment-to-cash flow sensitivity. Third, an
instrumental-variable approach is employed to test
whether productivity is negatively affected by credit
constraints (the marginal effect of cash flow on invest-
ments), and whether geographic concentration posi-
tively affects productivity both directly and
indirectly, downsizing the (potential) negative effect
of credit rationing.

Productivity estimation. Firms” TFP is estimated as the
residual of a Cobb—Douglas production function that,
taking logarithms, can be specified as follows:

yie = Bo + Brkic + Bylie + wie + M, (1)

where B, represents the mean efficiency level across
firms and over time; y;, k; and [;; represent, respectively,
value added, capital input and labour input of firm i at
time t; 7, is an independent and identically distributed
(i.i.d.) component representing productivity shocks
not affecting a firm’s decision process; and:

W = B() + uj

represents firm-level productivity, assuming that wj is a
state variable-transmitted component affecting a firm’s
decision process (VAN BEVEREN, 2012). The estimated
productivity is then obtained by solving for w;:

;= B() + iy = Yit — ékkit - leir (2)

Ordinary least squares (OLS) or fixed effects (FE)
estimation of equation (1) lead to biased productivity
estimates due to the ‘simultaneity bias’, which concerns
some form of endogeneity in the inputs due to the cor-
relation between the level of inputs chosen by the firm
and unobservable productivity shocks. This problem
emerges since firms can choose the level of inputs on
the base of prior beliefs on productivity levels, which,
however, cannot be observed by the econometrician
(SYVERSON, 2011).

Building on the two-step semi-parametric approach
proposed by LEVINSOHN and PETRIN (2003), which
uses intermediate inputs (m;) as proxy variable to
control for unobserved productivity, thus solving the
simultaneity problem between input choices and pro-
ductivity shocks, WOOLDRIDGE (2009) proposes to
estimate 3, and 3; by using a more efficient one-step
generalized method of moments (GMM) estimator,
thus correcting possible collinearity between labour
and intermediate inputs characterizing LEVINSOHN
and PETRIN’s (2003) approach (ACKERBERG et al.,
2006)." WOOLDRIDGE (2009) suggests estimating sim-
ultaneously two equations with the same dependent
variable and the same set of input variables, while differ-
ent sets of instruments are specified so that the coeffi-
clents of the input variables in the first equation are
identified by exploiting information in the second
equation. Given a production function (1), and assum-
ing absence of correlation of 7, with current and past
values of capital, labour and intermediate inputs, and
restriction of the dynamics of the unobserved pro-
ductivity component (w;), 8, and B; can be identified
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by estimating the following two equations:

Yie = Bo + Bikic + Bilic + g(kie, mi) + m;,
Yit = :3() + ﬁkkiz + ﬁllit +jLQ(kit—l , Wlir—l)] + Ny + a;

3

where a;, denotes productivity innovations and is corre-
lated with [;; and m;,, while it is uncorrelated with k;; and
past values of ki, [; and my; ¢(-) may be specified as a
low-degree polynomial of order up to three; and j(-)
(i.e. the productivity process) may be defined as a
random walk with drift, such that:

W = T+ wy—1 + a;

Then, equation (1) can be re-specified as follows
(GALUSCAK and LizArL, 2011):

yie = (By + 7 + Brkie + Byli + g(ki—1, mj—1)
+ n; + a; (4)

and can be estimated through an instrumental-variable
approach using polynomials in k;_; and m;_; of order
up to three approximating for ¢(-); and ky, ky—1, li—1,
my—1 and polynomials containing mj;_; and k;_q of
order up to three as instruments for [, (PETRIN and
LEVINSOHN, 2012). Appendix B in the supplemental
data online describes the variables entering the pro-
duction function and presents results of the TFP
estimation.

The follow-
ing dynamic investment equation is estimated to evalu-
ate whether firms are affected by credit constraints, and
if geographic concentration reduces the investment-to-
cash flow sensitivity (BOND and VAN REENEN, 2007):

(8), -0 () ()
= Po 1\ s 2\ oo
Kb igpt Kb iapt—1 Kb igpt

+ B}ASALEStgpI + ﬂ4GCgpt

Credit constraints and localization economies.

CF
+ BSURBpt + B() K_b X GCgpt
igpt

+ B;TFP,y, + BgSIZEy + ByAGE, gy,

+ Eigpt
Eigpt = Vi + v+ Vg + v+ Vigpt (5)

where (I/Kb),,, is the logarithm of the ratio between
firm investments in real terms (I;,,) and capital stock at
the beginning of the period (Kbj,) of the ith firm oper-
ating in the two-digit industrial sector ¢ and located in
province p at time f. The right-hand side of equation
(5) includes the first-order time-lagged dependent

variable; the cash flow variable (CF/Kb),,, to capture
the effect of credit constraints; the term:

ASALES,,,, = SALES,,,, — SALES,4y/_

to capture the short-run response of investments to
demand shocks (where SALES;,, is the logarithm of
deflated sales); the term GC,, to capture localization
economies; the term URB,,; to capture urbanization
economies; and the interaction term between
(CF/KDb);y and GCpgyy to capture the potential moder-
ation effect of geographic concentration on the invest-
ment-to-cash flow sensitivity. The variables TFPj,,,
SIZE;y and AGE, capture firms’ productivity, size
and age. The composite error term, &, is defined as
the sum of five components: v; captures firm-specific
effects; v, represents time fixed effects defined by a set
of year dummies; v, captures industry-specific effects
defined by a set of two-digit industrial sector
dummies; v, represents geographic fixed effects at the
NUTS-2 level capturing structural differences across
Italian regions; and vj,, denotes the error term.

The cash flow variable is defined as the logarithm of
the ratio between cash flow (CF,,) and capital stock at
the beginning of the period. Cash flow is generally used
in the financial literature to proxy for internal resources
availability and to capture the sensitivity of a firm’s per-
formance measure to credit constraints (CARREIRA and
SiLva, 2010). Since credit constrained firms have to rely
on internal resources to finance new investments,
additional cash flow allows them to optimize real invest-
ments. Hence, a positive coefficient of the cash flow
variable means that firms are facing difficulties in
raising external capitals, and the higher is the marginal
effect of cash flow on investments, the more firms are
affected by credit rationing.”

Localization externalities are captured by an index of
geographic concentration of industries measured as
follows (CAINELLI et al., 2015):

Gcgpt = ln(ngt/Ap) (6)

where N, denotes the number of firms operating in the
industrial sector g and located in province p at time ¢; and
A, is the area of province p (km?). The variable captur-
ing urbanization externalities is defined as follows
(MELO and GRAHAM, 2009):

URB,, = In(N,/A,) )

where N, denotes the total number of firms located in
province p at time t. The use of density measures to
proxy for agglomeration economies has two main
advantages: it is robust to differences in land area sizes,
and it captures well the benefits arising from the
spatial concentration of economic activities (CICCONE
and HALL, 1996).”
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The interaction term between the variables for cash
flow and geographic concentration aims at capturing a
(potential) moderation effect of the agglomeration on
the investment-to-cash flow sensitivity. Firms operating
in agglomerated areas and characterized by robust and
long-lasting relationships with neighbour firms (suppli-
ers and customers) can benefit from positive externalities
which materialize in delayed or long-term payments and
better contracts. Hence, increasing trust among entre-
preneurs allows inter-firm credit, which may downsize
firms’ dependence on internal resources, thus alleviating
credit constraints. A negative coefficient of the inter-
action term means a positive moderation eftect of geo-
graphic concentration, i.e. that dependence on internal
resources decreases as the level of geographic concen-
tration increases.

Firm productivity is the residual of the estimated
equation (4), firm size is defined as the logarithm of
the total number of employees, while firm age is
defined as the logarithm of the difference between the
year of observation and the year of firm set up.

Productivity, credit constraints and localization economies.
Equation (8) is specified to analyse the effect of credit
constraints and the direct (and indirect) effect of geo-
graphic concentration on productivity:

TFPigy = By + B1GCyy + BURB
+ B3CCigr + B4SIZE g + BsAGE
+ BsWAGE;,, + 8, VERTICAL,,
+ BsSALES;,, + ByVA
+ BioAVA, + a4 Y, + vign (®)

where TFPj, is the estimated productivity from
equation (4). The terms GC,,, and URB ; capture the
direct effect of localization and urbanization economies.
Short-run localization externalities are expected to
foster firms’ productivity favouring the emerging of
external-scale economies, the reduction of transpor-
tation costs, and the availability of specialized inputs’
suppliers and workers (MARTIN et al, 2011). The
urbanization variable allows to control for scale econ-
omiies arising from the concentration of all economic
activities (ROSENTHAL and STRANGE, 2004). Location
in large urban areas may benefit firms, increasing the
probability to access to specialized business services as
well as to public facilities, infrastructures, transportation
systems, and knowledge produced by private and public
actors (JACOBS, 1969; MELO et al., 2009; PucGa, 2010).

The term CC;y, denotes credit constraints. It is com-
puted as the marginal effect of cash flow on investments
from equation (5), and it allows one to test for both the
direct credit constraints—productivity relationship and
the indirect effect of geographic concentration on pro-
ductivity. If B85 < 0 in equation (8), then productivity is

negatively affected by credit rationing. Moreover, by
letting B; and Bg be the estimated coefficients of the
CCjgyp¢ variable in equation (8) when the CC,, variable
is obtained by estimating equation (5), respectively,
without and with the inclusion of the interaction term
between cash flow and geographic concentration, then
B3 < B} means that geographic concentration has an
indirect positive effect since it reduces the negative
effect of credit rationing on productivity.

The terms  SIZEy,, AGEy,, WAGEy,,
VERTICAL,, and SALES;, represent firm-specific
time-varying control variables, where WAGE,, is the
logarithm of deflated wages and VERTICAL,,, cap-
tures the degree of services outsourcing. The variables
VA, and AVA , denote, respectively, the logarithm
of deflated value added in province p at time ¢ and its
growth between periods ¢ and f— 1, and they are
included to capture the dynamics of the performance
of the province where firms operate. The terms ¢o; and
7Y, capture, respectively, firm and time fixed effects,
while vj, is an error term.

Robustness exercise. The investment equation (5) is
modified to control for the role of the local banking
system including a measure of operational proximity
(OP ) defined as follows (ALESSANDRINT et al., 2009):

BB,
OP, =In %10 000 9)
POP,,

where BB, denotes the number of bank branches
located in province p at time ; and POP,, denotes the
population living in the corresponding province.* This
variable allows one to control for the eftect of the con-
centration of the banking system on firms’ investment
decisions. On the one hand, little physical distance
between borrower and lending office allows the bank
to supplement ‘hard’ information with ‘soft’ infor-
mation collected at the local level, which facilitate
screening and monitoring activities, and relationship
lending. Moreover, firms may easily get access to finan-
cial resources as the number of bank branches in the
local area increases due to higher competition in the
local credit market. On the other hand, little physical
distance may have negative effects on investment
decisions if local banks charge higher interest rates to
the closest borrowers due to information rents or trans-
portation costs (ALESSANDRINI et al., 2009). Finally, a
three-way interaction term is included in the investment
equation to capture the joint effect of localization
externalities and banks’ density on the investment-to-
cash flow sensitivity. Appendix C in the supplemental
data online reports descriptive statistics, the correlation
matrix and the definition of the main variables.

Estimation issues. The estimation of equations (5) and

(8) leads to two main econometric issues: unobserved
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heterogeneity and endogeneity of the explanatory
variables.

The two-step system GMM (SYS-GMM) estimator
is employed to estimate equation (5) because, in the
context of dynamic panel data, a simple instrumental-
variable estimator produces a biased coefficient of the
time-lagged dependent variable (WOOLDRIDGE,
2002). The SYS-GMM estimator combines a system
of first-differenced variables (removing unobserved het-
erogeneity) instrumented with lagged levels, and a
system of variables in level instrumented with lags of
their own first differences (ARELLANO and BOVER,
1995; BLUNDELL and BOND, 1998). The variables cap-
turing firm age and industry, geographic, and time fixed
effects are treated as exogenous and are used as instru-
ments for themselves only in levels. The time-lagged
dependent variable and the variables for cash flow, pro-
ductivity, size and operational proximity are instrumen-
ted using their values lagged 3—6 in both levels and first
differences, while the sales growth variable is instrumen-
ted using its values lagged 3—6 only in levels. The geo-
graphic concentration and urbanization variables are
instrumented using their 1971 values, plus the logarithm
of a population density measure (population in the pro-
vince/km?) dated 1921.

The static nature of equation (8) allows one to
employ instrumental-variable FE estimators to deal
with unobserved heterogeneity and endogeneity. In
particular, reverse causality between firms’ productivity
and agglomeration economies is likely to emerge: on
the one hand, agglomeration economies may foster
firms’ productivity; on the other hand, firms’ location
choices could be influenced by high levels of pro-
ductivity with the consequence that firms could
migrate towards the most productive areas, thus reinfor-
cing the agglomeration itself (ROSENTHAL and
STRANGE, 2004; GRAHAM et al., 2010). Since the FE
estimator prevents the use of time-invariant instruments
(e.g. long lags of the agglomeration variables), agglom-
eration variables are instrumented using the difference
between their values at time  — 1 and in 1971:

AGCgpr—l = Gcgpt—l - GCgp1971
AURB,,_; = URB,_; — URB, 97,

and the difference between population density at time
t—1and in 1921:

APD 1 =In(PD 1) — In(PD 1921)

Besides the two-stage least squares (TSLS) estima-
tor, the GMM estimator with optimal weighting
matrix is employed because it is more efficient in
the case of heteroskedastic errors (CAMERON and
TRIVEDI, 2005).

The validity of the estimation methodology is
assessed through ARELLANO and BOND’s (1991) test

Roberto Ganau

of serial correlation for dynamic panel data, HANSEN’s
(1982) J-statistic of over-identifying restrictions, first-
stage F-statistics to test instruments’ relevance in the
TFP equation, and the Lagrange Multiplier (LM)
version of KLEIBERGEN and PAAP’s (2006) rank statistic
to test the null hypothesis of under-identification of the
matrix of reduced-form coefficients.”

EMPIRICAL RESULTS

Table 1 reports results of the investment and TFP
equations estimated without controlling for (Model 1)
and controlling for (Model 2) the moderation eftect of
geographic concentration. Diagnostic tests for the
investment equations support the estimation strategy:
ARELLANO and BOND’s (1991) test highlights the
absence of third-order serial correlation in the first-
differenced residuals, and the null hypothesis of instru-
ments’ exogeneity is never rejected since p-values of
HANSEN’s (1982) J-statistic are never significant. Simi-
larly, diagnostic tests support the instrumental-variable
estimation of the TFP equations: p-values of Hansen’s
J-statistic are never significant; first-stage F-statistics on
excluded instruments referring to the agglomeration
variables have p-values equal to zero in all cases, thus
suggesting a good predictive power of the chosen instru-
ments; KLEIBERGEN and PAAP’s (2006) rank statistic
always rejects the null hypothesis that the matrix of
reduced-form coefficients is under-identified, thus
maintaining the instruments’ relevance. Moreover, the
mean variance inflation factor (VIF) is lower than the
conservative cut-off value of 10 in all specifications,
thus suggesting the absence of multicollinearity pro-
blems (NETER ef al., 1985).

Results of the investment equations show positive
and significant coeflicients of cash flow, meaning that
firms are affected by credit rationing. The coefficient
of the interaction term between cash flow and geo-
graphic concentration is negative and statistically signifi-
cant, thus suggesting that localization externalities
positively moderate the investment-to-cash flow sensi-
tivity favouring inter-firm trade credit.

Results suggest time persistence of the investment
dynamics, while there is no evidence of short-run
adjustment in the investment decisions due to demand
shocks. The TFP and age variables show negative and
significant coefficients, while the size variable has posi-
tive and significant coefficients. The coefficients of the
agglomeration variables are negative but non-significant
in the main terms.

Results of the TFP equations show a positive and sig-
nificant direct effect of localization externalities on
firms’ productivity, while the coefficients of the urban-
ization variable are never significant. This last result may
depend on the short-run nature of the analysis, since
urbanization economies tend to materialize in the long
run due to the fact that inter-industry spillovers may



Table 1. Results of investment and total factor productivity (TFP) equations

Model (1) )
Dependent variable (I/Kb),gp[ TFPW)[ (I/Kb)igpr TFP[qpl
Estimation method SYS-GMM FE FE-TSLS FE-GMM SYS-GMM FE FE-TSLS FE-GMM
(I/Kb)gpe—1 0.416%%% 0.422%%%
(0.035) (0.036)
(CF/KD),g 0.289%#* 0.193%**
(0.044) 0.071)
ASALES g 0.072 0.070
(0.046) (0.044)
GCyy —0.002 0.218% 0.572%%* 0.545%%* —0.076%* 0.214% 0.570%%* 0.543%*
(0.021) 0.119) (0.230) (0.230) (0.036) 0.121) (0.232) (0.231)
URB,, —0.008 —0.568 0.657 0.468 —0.005 —0.560 0.701 0.513
(0.024) 0.417) (1.708) (1.705) (0.022) (0.420) (1.715) (1.711)
(CF/KDb)jgyr X GCyp —0.050%*
(0.020)
CCigp —0.164%%* —0.164%* —0.167%* —0.119%%** —0.119%* —0.122%%*
(0.048) (0.076) (0.076) (0.043) (0.062) (0.062)
TFP,,,, —0.151%% —0.142%%
(0.067) (0.067)
SIZE, 4 0.188%** 0.091%* 0.093%* 0.094%* 0.182%*3% 0.088* 0.090%** 0.090%*%*
(0.056) (0.045) (0.040) (0.040) (0.055) (0.045) (0.040) (0.040)
AGE;g, —0.072%%% =0.010 -0.023 -0.019 —0.071%%* —0.006 —0.019 —0.015
(0.025) (0.140) (0.109) (0.109) (0.025) (0.140) (0.110) (0.109)
WAGE 0.082%* 0.085%* 0.086%* 0.081%* 0.084%*%* 0.086%*
(0.048) (0.043) (0.043) (0.048) (0.043) (0.043)
VERTICAL,, —0.168 -0.156 —0.161 —0.150 —0.138 —0.143
(0.138) (0.117) 0.116) (0.136) 0.116) 0.116)
SALES,,, 0.005 0.005 0.005 0.004 0.004 0.004
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)
VA 0.489 -0.199 —0.075 0.482 —0.221 —0.098
(0.576) (0.900) (0.897) (0.576) (0.903) (0.901)
AVAg —0.584 —0.322 —0.388 —0.600 —0.331 —0.398
0.512) (0.639) (0.637) (0.516) (0.641) (0.639)
Number of observations 70711 70711 70711 70711 70711 70711 70711 70711
Number of firms 11953 11953 11953 11953 11953 11953 11953 11953
Number of instruments 191 192
AR (1) (p-value) 0.000 0.000
AR (2) (p-value) 0.000 0.000
AR (3) (p-value) 0.645 0.641 .. ..
Hansen J-statistic (p-value) 0.237 0.154 0.154 0.276 0.155 0.155

RZ

0.009

0.006

(Continued)
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Table 2. Robustness exercise controlling for operational proximity

Model ® ) 3)
Dependent variable (I/KDb);pe TFPjge (1/KDb) e TFPg,e (I/Kb), .. TFPigp
Estimation method SYS-GMM FE FE-TSLS FE-GMM SYS-GMM FE FE-TSLS FE-GMM SYS-GMM FE FE-TSLS FE-GMM
(I/Kb)igpe—1 0.417%%% 0.415%*% 0.418%**
(0.035) (0.035) (0.035)
(CF/KD),g 0.295%%% 0.257%%% 0.247%%%
(0.043) (0.064) (0.065)
ASALES;, 0.046 0.053 0.048
(0.040) (0.040) (0.041)
GCypy —0.011 0.219% 0.574%* 0.547%* —0.057%* 0.214%* 0.569%* 0.543%* —0.106%* 0.214%* 0.570%* 0.543%*
0.014) (0.119) (0.231) (0.230) (0.024) (0.120) (0.231) (0.230) (0.049) (0.120) (0.230) (0.230)
URB,, —0.565 0.652 0.465 . —0.559 0.688 0.498 —0.563 0.661 0.476
(0.419) (1.711) (1.708) (0.420) (1.713) (1.710) (0.420) (1.713) (1.709)
OP,, 0.003 0.002 0.045*
(0.011) (0.011) (0.023)
(CF/Kb);y, X GCyy —0.032%*
(0.017)
(CF/KD)gpr X GCyqpy x OP —0.013%*
(0.007)
CCigx —0.138%%* —0.138%* —0.139%* —0.137%%* —0.137* —0.138%* —0.120%* —0.120%* —0.123%*
(0.055) (0.075) (0.075) (0.059) (0.077) (0.076) (0.053) (0.068) (0.068)
TFPjg —0.142%%* —0.128%* —0.133%*
(0.068) (0.069) (0.074)
SIZE,y, 0.215%%% 0.091%* 0.093%* 0.093%%* 0.207%%% 0.091%%* 0.093%* 0.093%%* 0.214%%% 0.090%* 0.092%* 0.092%%*
(0.050) (0.045) (0.040) (0.040) (0.050) (0.045) (0.040) (0.040) (0.050) (0.045) (0.040) (0.040)
AGEjg —0.081%** —0.009 -0.023 -0.018 —0.076%** —0.008 —0.022 -0.018 —0.081%** —0.007 —0.021 -0.017
(0.023) 0.141) (0.110) (0.109) (0.023) 0.141) (0.110) (0.109) (0.023) (0.141) (0.110) (0.109)
WAGE g 0.082%* 0.085%* 0.086%* 0.082%* 0.085%* 0.086%* . 0.081* 0.084%* 0.086%*
(0.048) (0.043) (0.043) (0.048) (0.043) (0.043) (0.048) (0.043) (0.043)
VERTICAL,, —0.158 —0.146 —0.150 —0.154 —0.142 —0.147 —0.151 —0.138 —0.143
(0.139) 0.117) 0.116) (0.138) 0.117) 0.116) (0.138) (0.116) 0.116)
SALES;, 0.003 0.004 0.003 0.004 0.004 0.004 0.003 0.003 0.003
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004) (0.003) (0.004) (0.004)
VA 0.484 —0.201 —0.079 0.480 -0.217 —0.093 0.480 —0.209 —0.088
(0.576) (0.901) (0.898) (0.576) (0.903) (0.900) (0.574) (0.902) (0.899)
AVAy, —0.587 —0.326 —0.393 —0.596 —0.330 —0.398 —0.595 —0.333 —0.400
(0.513) (0.640) (0.638) (0.514) (0.641) (0.638) (0.514) (0.641) (0.639)
Number of observations 70711 70711 70711 70711 70711 70711 70711 70711 70711 70711 70711 70711
Number of firms 11953 11953 11953 11953 11953 11953 11953 11953 11953 11953 11953 11953
Number of instruments 193 194 194
AR (1) (p-value) 0.000 0.000 0.000
(Continued)
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Table 2. Continued

Model 1) ) 3)

Dependent variable (I/KDb) ;g TFPjg (I/KDb)g TFPjy (I / Kb)lgpt TFPjgp

Estimation method SYS-GMM FE FE-TSLS FE-GMM SYS-GMM FE FE-TSLS FE-GMM SYS-GMM FE FE-TSLS FE-GMM

AR (2) (p-value) 0.000 0.000 0.000

AR (3) (p-value) 0.501 0.561 0.522

Hansen J-statistic (p-value) 0.165 0.154 0.154 0.156 0.153 0.153 0.165 0.159 0.159

R? 0.007 0.006 0.006

Kleibergen—Paap rk 0.000 0.000 0.000 0.000 0.000 0.000
LM-statistic (p-value)

F-statistic on GCyy (p-value) 0.000 0.000 0.000 0.000 0.000 0.000

F-statistic on URB , (p-value) 0.000 0.000 0.000 0.000 0.000 0.000

Mean VIF 1.15 1.58 1.58 1.58 1.74 1.58 1.58 1.58 1.51 1.58 1.58 1.58

Notes: Bootstrapped standard errors are shown in parentheses and are clustered at province-industrial sector level (1291 units). Investment equations are estimated using a two-step system GMM estimator, with
WINDMEIER’s (2005) correction; they include a constant term, industrial sector, NUTS-2 and year dummies. The dummy and age variables are used as instruments for themselves only in levels. The GC,,, and
URB,, variables are treated as endogenous and instrumented using their 1971 values, plus the log of a population density measure (population in the province/ km?) dated 1921. The other variables are treated as
endogenous and instrumented using their values lagged 3—6 both in levels and first differences (the sales growth variable uses instruments only in levels). TFP equations include year dummies; first-stage F-statistics
of excluded instruments for GCg,, and URB ,; equal, respectively, 18.9 and 33.3 in all instrumental-variable specifications. The GC,,, and URB , variables are instrumented using the one-year lag of their growth
between 1971 and current periods of observation, plus the one-year lag of the growth of population density between 1921 and current periods of observation. CCjy; is the measure of credit constraints from the

investment equations. The Kleibergen—Paap rk LM-statistic refers to the Kleibergen—Paap under-identification test of the instruments.

#p < 0.10; **p < 0.05; *%p < 0.01 .
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Productivity, Credit Constraints and Short-Run Localization Economies in Italy

(a)

1/Kb

-104

CF/Kb

(b)

1/Kb

1845

CF/Kb

|— no interaction term

GC at minimum level =— =—— — GC at maximum level |

Fig. 1. Investment-to-cash flow sensitivity: three-way interaction
Note: Solid lines refer to Model (1), while dotted lines refer to Model (3) in Table 2. (a) Marginal effect of cash flow
when the operational proximity variable is kept at its minimum level, while it is kept at its maximum level in (b)

level in Fig. 1(b). The comparison of the two panels
suggests that the positive moderation effect of geographic
concentration on the investment-to-cash flow sensitivity
isincreasing in the density of bank branches. This suggests
asort of complementary effect between geographic con-
centration and operational proximity. As the local density
of bank branches increases, location in a highly agglom-
erated area favours inter-firm credit, for instance because
firms can easily access to ‘soft’ information on (potential
or new) business partners collected by their own local
bank, or because higher competition in the local credit
market allows firms to sign better contracts thanks to
easier access to credit.

Results of the TFP equations highlight a positive and
statistically significant relationship between localization
externalities and productivity, while coefficients of the
urbanization variable are never significant. Results
confirm a positive and significant relationship between
productivity and both size and wage, while coefficients
of the other control variables are never significant. The
coetlicients of the credit constraints variable are negative
and significant in all models. The estimated coefficient
from Model (1) is slightly higher than the estimated
coeflicient from Model (2), thus suggesting little gain
in terms of reduction of the negative credit con-
straints—productivity relationship favoured by geo-
graphic concentration when operational proximity
enters the investment equation. However, the estimated
credit constraints coefficient from Model (3) is highly
lower than the estimated coefficient from Model (1).
This last result confirms the previous finding of a comp-
lementary effect between geographic concentration and
operational proximity: localization externalities posi-
tively moderate the negative credit constraints—

productivity relationship, and this positive moderation
effect increases as the density of bank branches increases
in the local system.

CONCLUSIONS

This paper has put forth insights into the determinants of
firms’” productivity linking the literature on credit con-
straints to that on agglomeration economies. It has ana-
lysed whether Italian manufacturing firms’ productivity
is affected by credit rationing, while fostered by short-
run localization externalities. Moreover, it has investi-
gated whether localization economies moderate firms’
investment-to-cash flow sensitivity promoting inter-
firm trade credit, thus reducing the negative effect of
credit rationing on productivity.

The analysis was conducted in three steps on a sample
of 11953 firms observed over the period 1999-2007.
First, firms’ TFP was estimated using the approach pro-
posed by WOOLDRIDGE (2009). Second, a two-step
system GMM estimator was employed to investigate
whether Italian manufacturing firms are credit con-
strained, and whether localization economies positively
moderate the investment-to-cash flow sensitivity.
Third, instrumental-variable FE estimators
employed to analyse the credit constraints—productivity
relationship, as well as the direct and indirect effect of
localization economies on productivity.

Results suggest that firms are affected by credit con-
straints, and that geographic concentration positively
moderates the investment-to-cash flow sensitivity pro-
moting inter-firm trade credit. A positive relationship
emerges between productivity and localization external-
ities, while urbanization externalities seem to have a

were
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negligible effect on productivity. Results suggest a nega-
tive relationship between credit constraints and pro-
ductivity, while there is a positive indirect effect of
geographic concentration on TFP: the negative effect
of credit constraints on productivity decreases when
the positive moderation effect of geographic concen-
tration on the investment-to-cash flow sensitivity is
accounted for, and this positive indirect effect of geo-
graphic concentration increases as the density of bank
branches increases.

The fact that Italian manufacturing firms suffer from
credit rationing may depend on the severity of the
Italian banking system. This could also explain the rel-
evance of inter-firm credit for firms that are unable to
provide banks with the required warranties to obtain
the credit necessary to finance new projects. Therefore,
the importance of promoting inter-firm relationships
and the formation of industrial conglomerates
emerges, in particular in those areas where the financial
system 1s less developed.
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NOTES

1. The ‘omitted price bias’, resulting from possible corre-
lation between input choices and variation in the firm-
level prices, characterizes both LEVINSOHN and
PETRIN’s (2003) and WOOLDRIDGE’s (2009) method-
ologies. Since firm-level prices are, in general, not
observed, industry-level price indexes are used to deflate
firms’ balance sheet data. However, if firms have different
market power, firm- and industry-level prices may differ
and the use of industry-based deflators can lead to biased
productivity estimates (VAN BEVEREN, 2012).

2. KAPLAN and ZINGALES (1997) and CHEN and CHEN

(2012) provide evidence that investment-to-cash flow sen-
sitivity does not represent a good measure of financing
constraints. However, ALESSANDRINI et al. (2009,
p. 292) provide evidence on a sample of Italian manufac-
turing firms that ‘rationed firms report a greater elasticity
of investment with respect to cash flow than non-rationed
ones’. Therefore, firms’ investment-to-cash flow sensi-
tivity can be considered a good proxy for credit constraints
at least in the context of Italian firms.

3. The use of the Italian provinces to analyse agglomeration

economies may lead to the modifiable areal unit problem
(MAUP) since they are defined according to administrative
criteria rather than to economic ones as the local labour
markets (ARBIA, 1989). However, data on Italian local
labour markets are not available for the entire period ana-
lysed. Moreover, since provinces have policy powers con-
cerning territorial planning, they may represent an
appropriate territorial level to characterize firms’ business
environment (CAINELLI et al., 2015).

4. The variables URB,; and OP), are not included together

in the robustness exercise due to high correlation, i.e. 0.83.

5. Investment equations are estimated using the ‘xtabond2’

Stata routine (ROODMAN, 2009), while TFP equations
are estimated wusing the ‘xtivreg2’ Stata routine
(SCHAFFER, 2010).
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