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Abstract
This paper provides an empirical investigation of the impact
of innovation on ﬁrms’ economic performance pinpointing complementarities between product and marketing innovation during the period 1998-2008. Firms’ proﬁtability and productivity
are simultaneously estimated, thus allowing for consistent and
robust estimates of the relationship being tested. The conceptual framework in which we have developed the analysis bridges
the gap between the management (organization) approach, from
which we grasp the notion of a ﬁrm’s market orientation to innovation, and the economics of innovation perspective. The results
show that being a persistent product-innovating and marketoriented ﬁrm signiﬁcantly aﬀects proﬁtability, although the estimated impact is relatively mild. The gain in productivity determined by investing in R&D is relatively small and in line
with the corresponding gain attributable to investing in marketing and organizational innovations. Conversely, capital deepening—as measured by the capital-labor ratio—exerts a larger
impact on productivity, thus underlining how knowledge capital plays a less relevant role. This result emphasizes a crucial
weakness of Italian manufacturing ﬁrms, because knowledge investment is the key to future economic growth. The estimates
we have presented cover a suﬃciently long time interval, thus
enabling us to perform diﬀerent robustness tests.
JEL Classifications: L25, 030, 032, 033
Keywords: Product Innovation, Market Orientation, European
Community Innovation Survey, Proﬁtability, Productivity
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1

Introduction1

The relationship between innovation and economic performance at
the ﬁrm level has been largely analyzed within the tradition of industrial
organization studies. Although it is well recognized that technological
innovation is the main determinant of economic growth, there is no
well-established understanding of the mechanisms by which industrial
innovation aﬀects ﬁrms’ performance and, through this route, growth
at the economy-wide level.
In the generation of new technologies, product innovation occupies
a central role, ﬁrst, because it is the most recognizable by customers
among the diﬀerent forms of technological change and, second, because
the primary goal of innovation is enhancing ﬁrms’ proﬁtability and because successful innovation depends, ultimately, on consumers’ choices.
This view, which has crucially aﬀected economic studies at the industry
level since the early 1970s, is clearly stated in the Schumpeterian view
of competition (Schumpeter, 1934), according to which ﬁrms engage in
risky innovation eﬀorts when they foresee prospects for gaining competitive advantages by creating products or services that are preferred
by the market.
In recent years, which have been characterized by high competition in global marketplaces, ﬁrms have faced increasing complexities
to develop new products that meet customers’ requirements. In the
product-development process, the ability to cope with customers’ needs
represents a core strategic issue within a ﬁrm’s organizational context.
Furthermore, an increasing number of scholars have focused on the
notion of “market orientation” with the aim of understanding its link
with a ﬁrm’s performance. Within the management science literature,
marketing orientation has been deﬁned as a form of organizational
culture (Deshpande and Webster Jr, 1989; Narver and Slater, 1990;
Day, 1994). In the deﬁnition of Narver and Slater (1990), a marketoriented ﬁrm is one that manifests a customer and a competitor orientation together with interfunctional coordination. It has been argued
that market orientation, when combined with organizational capabilities and learning orientation, may increase a ﬁrm’s ability to intercept
1 This paper is a result of collaboration between the Italian National Institute
of Statistics (ISTAT, Regional Oﬃce for Lombardy) and the Catholic University
of the Sacred Heart (UCSC). We would like to thank Emanuele Baldacci, Manlio
Calzaroni, Raﬀaele Malizia and Rosalia Coniglio of the Italian National Institute
of Statistics (ISTAT) for providing access to the data. Needless to say, the usual
disclaimers apply.
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customers’ needs and, thus, to successfully innovate (Hurley and Hult,
1998; Gatignon and Xuereb, 1997).
The strategic role of managerial competencies in enhancing a ﬁrm’s
proﬁtability is also emphasized in the resource-based view of the ﬁrm
(Penrose, 1959; Wernerfelt, 1984) and, more speciﬁcally, in the dynamic capabilities approach (Pisano et al., 1997). According to this
latter view, the ﬁrm achieves competitive advantages on the basis of
organizational improvements and learning processes in order to adapt
to a continuously changing business environment. In the context of a
ﬁrm’s innovative behavior, this approach also reconciles with the process view of innovation proposed by Geroski et al. (1993), who argued
that the bulk of superior competencies acquired over the years by innovative ﬁrms allows a ﬁrm’s proﬁtability to persist over time. Previous research suggests the existence of a causal link running from ﬁrmeﬃciency characteristics, and any innovative propensity, to proﬁtability
(Geroski et al., 1993; Roberts, 1999; Ceﬁs and Ciccarelli, 2005).
The aim of this study is to provide new evidence on the impact
of innovation on ﬁrms’ economic performance pinpointing complementarities between product and marketing innovation in a simultaneous
equation framework. We consider productivity and proﬁtability as the
two measures of a ﬁrm’s performance, and we set up a model in which
these variables are simultaneously determined.
The proposed empirical investigation is based on a panel of manufacturing ﬁrms that links three waves of the Italian Community Innovation
Survey with an administrative data source providing economic and ﬁnancial information at the ﬁrm level during the period 1998-2008. The
empirical model is built on an interpretative framework that is suitable
for investigating the extent to which the innovation-performance relationship is also related to ﬁrm, industry or geographical characteristics.
Additionally, the panel nature of the database enables us to incorporate information on a ﬁrm’s innovative behavior over an adequate time
span.
We aim to exploit the time-series potential of the data set; thus,
we propose a new deﬁnition, i.e., a persistent market-oriented innovating ﬁrm. This deﬁnition refers to a ﬁrm that has continuously and
successfully innovated in both the product and marketing domains during the observed time span. We suggest that being a market-oriented
ﬁrm brings about an ability “to deliver superior value to its customers
continuously” (Slater and Narver, 1994); thus, this attitude may also
bring about higher innovation performance than i) being an occasional
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product innovator or ii) being a persistent product innovator without
a market orientation.
Additionally, in line with the relevant organization-oriented literature (Brown and Eisenhardt, 1995; Atuahene-Gima, 1996), our study
examines two diﬀerent outcomes of innovation. The ﬁrst, process performance, is an intermediate measure of product success and is measured in terms of productivity; the second, the market success of a
product, is a measure of economic success and is measured in terms of
proﬁtability.
The distinction between the eﬀects of product-marketing complementarities and the analysis of their impact on a ﬁrm’s productivity
and proﬁtability is a novelty among those empirical studies that have
been based on innovation surveys. Therefore, this study may contribute
by bridging the gap in the understanding of the determinants of ﬁrms’
growth between economic and organization-oriented studies.
Studies appearing in the organization-oriented tradition have extensively analyzed the black box of the product-development process
by focusing on the organizational characteristics, roles and processes
that determine successful innovation (Brown and Eisenhardt (1995),
Krishnan and Ulrich (2001) and Hauser et al. (2006)).
Many authors have tried to conceptualize and, then, test the role
of market orientation for creating higher organizational performance.
These studies are based on appropriate surveys and the use of ad hoc
variables indicating organizational culture (Hurley and Hult, 1998) or,
more speciﬁcally, marketing orientation (Narver and Slater, 1990; Slater
and Narver, 1994; Atuahene-Gima, 1996; Han et al., 1998). Potential
limitations of this stream of empirical research may be found in the
extensive use of subjective measures, mainly on a cross sectional basis. These concerns are clearly recognized by the scholars in the ﬁeld
of organization studies. Slater and Narver (1994) recommend using
diﬀerent sources of data and the introduction of objective measures of
ﬁrm performance.
In economic-oriented studies, an important contribution to the empirical debate is to be found in the growing amount of literature based
on innovation survey micro-data, which have the advantage of providing information about inputs, outputs, organizational aspects and
behavioral aspects of their innovative activities. Starting from the seminal work by Crépon et al. (1998) (CDM), diﬀerent investigations have
been performed in various countries using the CDM structural model
approach. These investigations have shown that innovation output pos-
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itively aﬀects a ﬁrm’s performance variously measured in terms of employment, labor productivity or sales margins. However, there is room
to believe that the impact of innovation on a ﬁrm’s performance is not
well understood given the following: i) evidence from innovation survey micro-data—namely, the Community Innovation Survey (CIS)—is
prevalently cross-sectional and fails to take adequate account of dynamic eﬀects and ﬁrms’ heterogeneity; ii) the CIS surveys’ lack of economic and ﬁnancial indicators at the ﬁrm level makes it arduous to
relate successful innovation to the internal resources available to a ﬁrm
and, ultimately, to its eﬃciency conditions; and iii) evidence of the
impact of non-technological innovations (e.g., marketing and organizational innovation) on a ﬁrm’s performance is scarce and does not oﬀer
a clear-cut picture.
This paper is structured as follows. Section 2 provides an overview
of the literature by focusing on the role of both market orientation
and the determinants of ﬁrms’ performance. Section 3 presents the
data set, while Section 4 describes the empirical model, which is based
on a simultaneous equation speciﬁcation. We discuss the estimates
in Section 5, followed by robustness analyses discussed in Section 6.
Finally, conclusions are presented in Section 7.

2

Literature review

The analysis of the benchmarking literature may be better described
by taking into consideration, on the one hand, the speciﬁc impact of a
ﬁrm’s attitude towards market orientation on its economic performance,
and, on the other hand, the more general role of other determinants.
Thus, we ﬁrst analyze the literature on the relationship between business success and market orientation, and then, we discuss the ﬁndings
of the literature on the determinants of ﬁrm performance.

2.1

Market orientation and ﬁrm performance

Depending on the characteristics of the available information, the
role of market orientation for business success has been variously investigated. In the organization and management science literature,
Narver and Slater (1990), through the use of a sample of 140 strategic business units and ordinary least squares regressions, showed that
market orientation and performance (as measured by relative return
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on investments (ROA), are strongly related, thus suggesting that market orientation is the driver of a ﬁrm’s competitive advantage strategy.
The model controls for ﬁrm-speciﬁc characteristics (relative costs and
relative size) and market-level factors (growth, concentration, entry
barriers, buyer power, seller power, and technological change). Their
original results have been further conﬁrmed (Slater and Narver, 1994)
insofar as market orientation does have a long-term impact on business
performance, whereas environmental conditions (e.g., a competitive environment) have short-term eﬀects.
These ﬁndings opened the way to other studies that have reﬁned
the original conceptual framework. In a later investigation, Olson
et al. (1995) found a positive impact on a ﬁrm’s performance of the
availability of coordinated functional departments, by using data from
45 product development projects in 12 ﬁrms and multivariate tests of
signiﬁcance. This evidence implies marketing and R&D department
integration.
Further support to the complementarity role of market orientation
in the product-development process arises from the Han et al. (1998)
study, which focused speciﬁcally on market orientation, according to
the Narver and Slater (1990) deﬁnition. By using a sample of 225
banks and a three-stage least squares analysis, they found a positive
and signiﬁcant impact of market orientation i) on innovation (deﬁned
as technical and administrative innovations) and ii) on business performance (as measured in terms of income growth and return on assets),
with this relationship being mediated by innovation, thus supporting
the view that market orientation and innovation propensity should be
combined in order to achieve superior performance.
The view of a complementary role of market orientation and innovation characteristics is also supported by Atuahene-Gima (1996). Based
on a sample of 275 ﬁrms from both the manufacturing and services
sectors and on the application of a similar conceptual approach, he
found that market orientation contributes to innovation performance
only when combined with innovation characteristics. Innovation performance is measured both in terms of “market success” (self-reported
measures of sales, market share and proﬁts) and in terms of “project
impact performance”, which is a measure of cost eﬃciency. Interestingly, market orientation has a stronger eﬀect on internal eﬃciency
than on market success, even when the eﬀects of innovation characteristics are taken into account, thus suggesting the need for extending
the analysis to factors other than market orientation in order to fully
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understand the innovation-performance link. This result seems to contrast with the analysis proposed by Baker and Sinkula (2009) on a
small sample of 88 ﬁrms. The analysis, based on a structural equation
modeling approach, provides support for a direct eﬀect on proﬁtability (in term of self-reported changes in sales revenues, proﬁt and proﬁt
margins) by market orientation (via a modiﬁed version of the Narver
and Slater’s scale) but not by entrepreneurial orientation, which included ﬁrm’s innovativeness as an input measure of innovation. They
also found a positive and signiﬁcant eﬀect of a measure of successful
innovation on proﬁtability, thus indicating that an output rather than
an input measure of innovation should be preferred. Gatignon and
Xuereb (1997) include technological and organizational issues within
the Narver and Slater approach. They emphasize how ﬁrms must be
consumer- and technology-oriented in those markets characterized by
high demand uncertainty in order to be able to market innovations (new
products). Conversely, when markets are less turbulent and, thus, demand is relatively stable, a competitive orientation is more relevant for
marketing innovation.
Within the stream of analysis of the economics of innovation, studies based on micro-data derived from innovation surveys have extensively analyzed the impact of technological innovation—i.e., product
and process innovation—on ﬁrms’ performance. More recently, a growing number of scholars have emphasized the complementarity between
diﬀerent aspects of innovation, i.e., technological and non-technological
innovations. It is worth recalling that, according to the CIS deﬁnitions
(OECD, 2005), non-technological innovation includes marketing and organizational innovations. A marketing innovation is deﬁned as ”the implementation of a new marketing method involving signiﬁcant changes
in product design or packaging, product placement, product promotion
or pricing”. An organizational innovation refers to ”the implementation of a new organizational method in the ﬁrm’s practices, workplace
organization or external relations”.
Schmidt and Rammer (2007) and Schubert (2010) used the German
CIS to test whether marketing and organizational innovations are complements to or substitutes of product or process innovation. Schubert
used data from the 2007 wave of the German CIS, whereas Schmidt and
Rammer referred to the 2005 wave; thus, both analyses were performed
on a cross-sectional basis.
In both cases, the authors found that when focusing on a large
set of manufacturing and service ﬁrms participating in these surveys,
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marketing and organizational innovation does complement technological innovation, thus suggesting that this may aﬀect ﬁrms’ performance.
However, this impact crucially depends on the performance measure
that is adopted. Indeed, Schubert found that the percentage of sales
due to new products—as a measure of innovation success—increases
and costs are reduced when marketing innovation is simultaneously introduced with product or process innovation. These ﬁndings conﬁrm
the previous investigation by Schmidt and Rammer (2007) in that they
also found signiﬁcant eﬀects of both marketing and organizational innovation on innovative sales and cost reductions for those ﬁrms, which
also introduced product and process innovation. Additionally, they
test for an impact on proﬁt margins—which is a measure of the economic success of a ﬁrm—by using estimates that are related to ordinal
measures of the proﬁt variable (i.e., ordered probit estimation). Using
this approach, they ﬁnd that the greatest eﬀect on proﬁt margins is
attributable to technological innovation alone, thereby suggesting that
having a market orientation in the development of technological innovation is not relevant for the economic success of a ﬁrm.
Battisti and Stoneman (2010) used the Fourth British CIS to explore the impact of the adoption of a range of innovative activities, including product, machinery, marketing, organization, management and
strategic innovations. By using a clustering approach, they showed that
there is a signiﬁcant degree of complementarity between these innovation practices. They identiﬁed two major sets of innovations: on the
one hand, marketing, organization, management and strategic innovations and, on the other, more traditional activities: machinery, process
and product innovations. Wide (organizational) innovation was found
to play a crucial role in the innovative activity of UK ﬁrms. They also
found a positive impact of such activities on ﬁrms’ performance; however, they did so by using a qualitative and subjective measure derived
from ﬁrm respondents’ judgments. Indeed, the impact on a ﬁrm’s performance was measured by using a subjective estimate of the impact on
future value added, and this may represent a limitation for the model
validation, which was, however, unavoidable given the nature of the
data set they used.
The relationships between marketing innovation and innovation performance are explored in a dynamic context by Lhuillery (2014), who
used an unbalanced panel of manufacturing ﬁrms, which was obtained
by matching four consecutive waves of the French CIS. Sales of new or
improved products were used as an indicator of innovation success. He
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found that marketing innovation had a short-term direct eﬀect (contemporaneous eﬀect) on innovation success, whereas the long-term eﬀect
(lagged eﬀect) was not signiﬁcant. In high-tech sectors, the short-term
eﬀect was not signiﬁcant for incremental products. To test for the role of
marketing in enhancing the persistence of innovation success, an interacted term between the lagged share of innovative sales and the lagged
dummy for marketing innovation was introduced. The results support
the view that innovation marketing does not raise the persistence of
product innovation in low-tech industries. For high-tech industries,
the results were more controversial, because the interacted coeﬃcient
was positive and signiﬁcant for incremental innovation, whereas it was
negative and signiﬁcant for radical innovation.
These pieces of evidence suggest the need for further investigation of
the speciﬁc role played by the marketing aspects of innovation in aﬀecting a ﬁrm’s performance. One of the drawbacks of the CIS Surveys is
that many quantitative data are censored, i.e., they are available only
for the subset of ﬁrms that declared their innovative status. Among
these, the share of innovative sales—when used as a performance measure—may give rise to a selectivity bias issue. This problem is well
known among the users of innovation surveys; hence, one proposed solution has been to merge innovation data with other sources—namely,
accounting information—in order to gather economic information for
all ﬁrms, including non-innovators (Mairesse and Mohnen, 2010).

2.2

Firms’ performance, innovation, market structure and eﬃciency conditions

Since the mid-1980s, a growing amount of economic literature has
focused on the relationship at the ﬁrm level between the adoption of new
technology and productivity. Previous empirical studies have mainly
explored the relationship between R&D and productivity. Most of these
studies have demonstrated the existence of a signiﬁcant positive relationship between these two variables (see Mairesse and Sassenou (1991)
for a review of the literature) but have failed to describe the complex
mechanisms by which these relationships work. More recent literature
has increasingly focused attention on panel-data investigations (Rouvinen, 2002; Frantzen, 2003; Battisti et al., 2010) and has proved the
existence of a causal link running from R&D to productivity. Despite
a considerable number of studies having recorded this link, a relatively
small number of econometric investigations have been performed on
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the relationships between innovation and proﬁtability (Griliches, 1986;
Mairesse et al., 1999; Heshmati and Lööf, 2006). These studies, however, do not provide a clear-cut picture. This lack of conclusive evidence
on empirical grounds may depend, on the one hand, on the extensive
use of input measures of innovation and, on the other hand, on the
variety of proxies for a ﬁrm’s economic performance used in the model
speciﬁcations.
Moreover, the Schumpeterian analysis of entre- preneurial proﬁt
recognizes the centrality of ﬁrm behavior in determining proﬁtability
in a competitive process that is essentially dynamic. Since the early
1970s, most of the empirical studies in the ﬁeld of industrial organization have focused on the role of industry- or ﬁrm-speciﬁc eﬀects. Two
main arguments have dominated the industrial economics debate: according to the structure-conduct-performance (SCP) paradigm (Bain,
1956), a ﬁrm’s performance is essentially determined by the structural
characteristics of the industry; thus, the market structure—i.e., industry concentration—is the main determinant of ﬁrm performance; in
contrast with this traditional view, the so-called ﬁrm eﬃciency view
emphasizes the role of ﬁrm-speciﬁc characteristics—i.e., size and eﬃciency measures or market share—in determining a ﬁrm’s performance
and possibly market structure. The studies by Demsetz (1973), Peltzman (1977) and, more controversially, Clarke et al. (1984) show that
eﬃcient ﬁrms grow and capture large shares of the market. Thus, according to this view, a cost-reducing innovation may enable a ﬁrm to
be more eﬃcient and, eventually, to earn large proﬁts. However, the
debate on the robustness of the SCP paradigm has continued even more
recently, with controversial results.
The studies by Allen (1983), Delorme Jr et al. (2002), and Slade
(2004), despite using diﬀerent methodological approaches, do ﬁnd support for the SCP paradigm, therein establishing the role of market
structure in determining a ﬁrm’s proﬁtability. From a diﬀerent perspective, the management view of ﬁrms’ proﬁtability, the studies by Roberts
(1999, 2001) and Hawawini et al. (2003) have speciﬁcally recognized the
role of managerial abilities—e.g., product innovation—in determining
proﬁtability and its persistence. These studies refer to two seminal
works by Schmalensee (1985) and Rumelt (1991), who both emphasize
the fact that industry eﬀects do not matter signiﬁcantly in explaining a
ﬁrm’s performance. Bartoloni and Baussola (2009) note that the typical SCP mechanism driven by industry concentration was veriﬁed in a
panel of Italian manufacturing ﬁrms covering the 1990s; however, its ef-
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fect was found to be very small and less relevant than ﬁrms’ innovative
behavior, thus implying that dynamic competition through innovation
may be more relevant than factors reﬂecting monopoly rents per se.
According to the SCP paradigm, ﬁnancial aspects are strategic
conduct-determining factors insofar as they can aﬀect the cost of capital
and, through this route, a ﬁrm’s performance, thus suggesting a relationship running from an index of indebtedness to proﬁtability. However, the sign of this relationship is controversial. On the one hand,
it could be the case that highly leveraged ﬁrms incur increasing debt
costs, as suggested by the agency-costs literature, thus implying a negative relationship. A possible negative relationship is also expected on
the grounds that highly leveraged ﬁrms that do not invest in long-term
growth opportunities will suﬀer declining innovativeness and long-term
worsening proﬁtability. On the other hand, a diﬀerent theoretical approach (Jensen, 1986) emphasizes the role of debt in reducing the free
cash ﬂow under managers’ control. Because seeking external ﬁnancial
resources exposes managers to increased monitoring, they are motivated
to perform well. As a consequence, highly leveraged ﬁrms are expected
to experience improved proﬁtability and, thus, a positive relationship
should be found.
Another important argument in understanding the determinants of
ﬁrm performance is the role of technological adoption and technological spillover. The former aspect refers to the fact that innovation may
provide a competitive advantage to innovating ﬁrms, thus allowing for
an increase in their proﬁtability that may even persist (Mueller and
Cubbin, 2005). However, one should take into account that multiple
innovations may be generated within a single ﬁrm and that ﬁrms may
introduce innovations at diﬀerent points in time, thus calling for the
relevance of the diﬀusion process (Stoneman and Kwon, 1996). In addition, the distinction between older and more recent innovation has
to be considered because the former may be exposed to greater competition—thus implying a milder impact on proﬁtability—whereas the
latter may give rise to a relative monopolistic power, thus enabling for
possible extra-normal proﬁts.
Technological spillover has been emphasized in a number of diﬀerent
studies, which have underlined the importance of R&D spillover in affecting ﬁrm productivity (Griliches, 1984, 1992; Mairesse and Sassenou,
1995; Los and Verspagen, 2000), but only a few studies have examined
its impact on ﬁrm proﬁtability. Previous studies have suggested the
presence of a clear negative eﬀect of technological spillover as mea-
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sured by research inputs (Jaﬀe, 1986; Hanel and St-Pierre, 2002), and
more controversial results when measured by research output (Geroski
et al., 1993).
The eﬀect of innovation on ﬁrm proﬁtability may also be rationalized on the grounds that the innovation process aﬀects the internal
allocation and use of resources, thus enabling innovating ﬁrms to react and adapt quickly to exogenous demand or supply shocks (Geroski
et al., 1993).

3
3.1

The data
Cis samples: panel properties

Our main source of information is represented by a panel data set
that links four consecutive CIS surveys (CIS1, years 1998-2000; CIS2,
years 2002-2004; CIS4 years 2006-2008; and CIS5, years 2008-2010).
The data set provides information on 16,623 manufacturing ﬁrms that
responded in at least one wave (Table 1). It is worthwhile to note
that the last two waves partially overlap because the survey has taken
place every two years since the 2008-2010 wave (CIS5). In addition,
the use of consecutive waves gives rise to attrition and selection bias
issues. Attrition is because the CIS survey has not been designed to
be longitudinal; thus, we can note that the sample size decreases dramatically when consecutive waves are linked together. The number of
ﬁrms responding to the CIS1 survey is approximately 7,000, dropping
to fewer than 2,600 when we consider those ﬁrms that are present in
at least the ﬁrst two waves (see the second to ﬁfth patterns in Table
1) and slumping to less than three hundred if one considers those ﬁrms
that are present in all of the waves being considered (the third pattern
in Table 1).
The dramatic decrease of information is only partially due to ﬁrms’
demographic dynamics during the observed time interval. The speciﬁc
nature of the CIS’s sampling design gives rise to potential selection bias
when using a balanced panel. Indeed, ﬁrms with fewer than 250 employees are randomly selected with equal probability within each stratum,
and this sampling mechanism may negatively aﬀect the probability of
being a ﬁrm selected in consecutive surveys; on the contrary, large ﬁrms
(more than 250 employees) are selected on a census basis; thus, they
should ”theoretically” always be present. Hence, we can observe, for example, that the mean size of ﬁrms from the CIS4 wave is 171 employees,
14

Table 1: Umbalanced panel of Italian manifacturing ﬁrms responding to
the CIS survey. Patterns’ analysis (CIS1, 1998-2000; CIS2, 2002-2004;
CIS4, 2006-2008; CIS5, 2008-2010)

Notes. Variable Patterns indicate i) absence (0) or presence (1), during the
four consecutive innovation surveys (Presence) or ii) being innovative (1) or
not (0) depending on the speciﬁc innovation output reported in the head of
the table. Size refers to the average number of employees over the up-to-four
time observations divided the number of ﬁrms in the speciﬁc pattern.
Product innovation: the introduction of a good or service that is new or
signiﬁcantly improved with respect to its characteristics or intended uses.
Process innovation: the implementation of a new or signiﬁcantly improved
production or delivery method. This includes signiﬁcant changes in techniques, equipment and/or software.
Marketing innovation: the implementation of a new marketing method involving signiﬁcant changes in product design or packaging, product placement, product promotion or pricing.
Organizational innovation: the implementation of a new organizational
method in the ﬁrm’s practices, workplace organization or external relations.
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but the size increases to 526 employees when the balanced sample of
ﬁrms present in all four waves is considered.
Table 1 reports frequencies and the average ﬁrm size for each speciﬁc pattern and for each CIS wave relative to various outcomes of a
ﬁrm’s innovative activity. These descriptive statistics are reported for
product innovation and process innovation (technological innovation),
marketing innovation and the combination of product and marketing innovation. Organizational innovation is also considered but not reported
in the table. Descriptions of these diﬀerent innovative activities, which
are derived from the general guidelines of the so-called Oslo Manual
(Oecd-Eurostat, 2005), are reported in the notes to Table 1. The distinction between radical and incremental product innovation refers to
the fact that a ﬁrm may introduce into the market a new or improved
good or service before its competitors (radical innovation for the market
in which the ﬁrm operates) and/or may introduce a product innovation
that is new only for the ﬁrm despite already being available to the competitors (incremental innovation). It is worth noting that almost ﬁve
thousand ﬁrms have introduced at least a radical innovation during the
observed time span. With reference to the single waves, the share of
radical innovators is quite high and ranges from 68% during the period
2002-2004 to 82% during the period 1998-2000. These results signal
the prevalence of radical vs. incremental innovators within our sample
of ﬁrms2 .
In addition to the descriptive statistics discussed above, patterns of
persistence in the innovation status over the entire period are also considered in Table 2, where t, t + 1, t + 2 and t + 3 indicate, for the sake of
simplicity, the ﬁrst and the subsequent three periods analyzed. Thus,
one can consider the number of innovative ﬁrms in each period and the
relative persistence rates in the subsequent periods. In particular, persistence rates along the diagonal cells indicate persistence rates after
one period for each starting sample, whereas the oﬀ-diagonal cells indicate persistence rates after more than one period. A characteristic that
merits attention is that the persistence rates may be over-estimated
when two consecutive waves are partially overlapped. Our evidence
supports this view, because one can note that persistence rates after
one period are systematically higher when moving from t + 2 to t + 3
(i.e., when they are partially overlapped). In addition, with reference
2 However, one has to take into account that this indicator reﬂects a subjective
measure that is derived from a ﬁrm’s perception of its relevant market, i.e., regional
vs. global (see also: Schmoch et al. (2006), p. 123).
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to each starting sample of ﬁrms, persistence remains quite stable when
moving from t + 2 to t + 3 after the considerable decrease moving from
t + 1 to t + 2 (which are not overlapped).
Given this evidence, we decided to retain a balanced panel of 528
ﬁrms that were respondents to the ﬁrst three waves. This decision is
also reinforced by the consideration that extending to a four-period
balanced panel yields a further substantial decrease in the number of
observations, reducing the ﬁnal sample to fewer than three hundred
ﬁrms.
A ﬁnal consideration concerns the fact that, by using a balanced
panel, we do not control for entry, exit and, in general, corporate restructuring. However, it has to be emphasized that entry/exit and
M&A deserve to be analyzed in an ad hoc framework because these phenomena are important components of the industrial dynamics, which
may aﬀect the variables under investigation without any speciﬁc relation with the theoretical framework that has been explored.

3.2

Accounting information and other ﬁrm speciﬁc
variables

Firm balance sheets and proﬁt-and-loss accounts, available from
administrative sources, provide ﬁnancial and economic information for
the period 1998-2008. Linking the CIS data with accounting information allows for the use of a wider set of economic indicators typically
not considered in the innovation survey micro-data; therefore, this link
enables us to better explore the relationships between innovation and
economic performance, which otherwise would not have been possible.
One should note that the full samples of ﬁrms from the CIS surveys
also include small individual ﬁrms for which balance-sheet information
is not available from the Italian public register; thus, our analysis excludes these ﬁrms. We have compared the ﬁnal sample of ﬁrms for
which there is complete accounting information to the starting samples
in the CIS surveys and then have concluded that the loss of sampling
units due to the use of out-of-sample information is acceptable concerning a possible problem of size-bias.3 .
3 If one compares the CIS sample distribution by size-class relative to the period
2006-2008 with the distribution obtained when ﬁrm-level accounting information
is added, the results show a reduction from 64% to 56% of ﬁrms in the ﬁrst class
(ﬁrms with fewer than 50 employees) and, accordingly, increases in both the 2nd
class (ﬁrms with between 50 and 250 employees; + 5 percentage points) and the 3rd
class (medium-large ﬁrms with more than 250 employees; +3 percentage points).
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Table 2: Persistence in innovative status

Notes. t: years 1998-2000; t + 1: years 2002-2004; t + 2: years 2006-2008;
t + 3: years 2008-2010. In the diagonal grey cells is reported the number of
ﬁrms in each innovative status relative to each CIS wave. In the adjacent
cells on the right is reported the number of ﬁrms which remain in the same
innovative status during the subsequent periods. Persistence rates along the
diagonal cells indicate persistency rates after one period for each starting
sample, while oﬀ-diagonal cells indicate persistence rates after more than
one period.
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Economic performance. We use a measure of operating proﬁtability, return on sales (ros), that is appropriate for investigating the proﬁtability
generated by the core business of a manufacturing ﬁrm and a measure
of labor productivity (y), which is given by the value added per employee ratio and which may be considered an intermediate measure of
a ﬁrm’s innovation success.
Financial eﬃciency indexes. Financial eﬃciency can be considered by
using a measure of a ﬁrm’s exposure to external ﬁnancing sources (lev ),
which is given by the ratio of shareholders’ funding to total debts, thus
reﬂecting the extent to which a ﬁrm uses internal resources instead of
borrowing to ﬁnance its activity.
Capital deepening. The role of physical capital is taken into account by
considering the kl ratio (tangible ﬁxed assets per employee). It measures the extent of capital deepening in fostering productivity. Typically, the impact of this variable on labor productivity may be derived
from growth-accounting exercises, together with the impact that may
be exerted by Total Factor Productivity (TFP). Instead, we test its
impact by using an econometric approach, which enables us to also
consider other possible determinants related in particular to a ﬁrm’s
innovative eﬀort. One should also note that capital deepening may incorporate process innovation; this latter determinant typically implies
the acquisition of new machinery.
Innovative eﬀort As previously mentioned, together with physical
capital, a ﬁrm’s innovative eﬀort should be considered when describing
the core determinants of labor productivity. The proxy we use, R&D
investment (R&D exp) and marketing investment (mrk exp) expenditures, may also be thought of as a proxy for knowledge capital, which
can contribute directly to labor productivity growth as well as exert a
positive inﬂuence through TFP growth. Because we refer to the entire
sample of innovative and non-innovative ﬁrms, the aforementioned expenditures are not available for this latter group of ﬁrms. Therefore,
we use two dummy variables indicating whether a ﬁrm has undertaken
R&D investment and marketing investment, respectively4 . In addition,
4 Otherwise a diﬀerent modeling strategy should have been applied, i.e., focusing
only on innovative ﬁrms or using a Tobit model with a selection equation. This
approach, however, is beyond the scope of our investigation, which aims to pinpoint
the diﬀerent behavior and performance of innovative and non-innovative ﬁrms.
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we can include networking within the innovation input group of variables because cooperation agreements in the process of innovation may
produce positive eﬀects on a ﬁrm’s performance and, particularly, on
its productivity. Therefore, we consider a dummy variable that signals whether the ﬁrm has cooperated on innovation with other ﬁrms or
institutions during the reference period (co).
Innovation output Our investigation aims to underline the role of
product innovation and market orientation in determining ﬁrm performance. Indeed, these attitudes are crucial in determining the ability of
a ﬁrm to compete in global markets. Process innovation is implicitly
taken into account given the previous consideration of the capital-labor
ratio. Thus, we consider a proxy of a ﬁrm’s attitude to adopt product
and marketing innovations persistently, i.e., continuously over the entire time interval taken into consideration (variable pers pd mkt). This
means that a ﬁrm ought to have adopted product and marketing innovations in each wave of the CIS survey considered. This variable
represents an innovation output that directly aﬀects a ﬁrm’s competitive advantage and, through this mechanism, its operating proﬁts.
Other ﬁrm-speciﬁc characteristics. Firms’ age (years) may positively impact their growth; thus, ﬁrm age exerts an indirect impact on
proﬁtability5 . Moreover, we consider other variables—available from
the CIS survey—that reﬂect a ﬁrm’s propensity to internationalize.
Thus, we use two dummy variables: the ﬁrst indicates whether a ﬁrm
belongs to an international group (gp int), and the second indicates
whether a ﬁrm sells its products in the international market (intern).
The ﬁrst variable may aﬀect a ﬁrm’s eﬃciency, whereas the latter is
closely related to the ability to expand internationally and thus increase
turnover.
Sectoral structure and localization. Industry-speciﬁc characteristics are
taken into account by considering two sectoral dummies that, in line
with the Pavitt taxonomy, identify the high and medium-high technology sectors (pavitt mh) and the low and medium-low technology sectors
(pavitt ml ). Geographical characteristics are captured by four regional
5 This variable is available from the Statistical Register of Active Businesses
(ASIA). This archive is the most relevant administrative register used by the Italian
National Institute of Statistics (ISTAT) as the pillar for many sample surveys and
even census investigations.
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dummies (nwest, neast, centre, south) reﬂecting a ﬁrm’s location in the
north-west, north-east, central or southern regions of Italy. Additionally, we consider the cr5 ratio to capture the SCP mechanism described
in section 2 and the ratio of the sectoral number of product-innovating
ﬁrms to the total number of ﬁrms in that sector (sect inpd ). This latter
variable captures two alternative mechanisms. The ﬁrst may exert a
positive eﬀect on proﬁtability because a signiﬁcant number of sectoral
innovating ﬁrms increase the overall industry’s technological opportunities. The second eﬀect may be negative as long as the increase in
the sectoral number of innovating ﬁrms reduces a ﬁrm’s opportunity to
exploit gains from innovation.
It is worth emphasizing that balance-sheet information is provided
on a yearly basis, whereas the qualitative variables derived from the CIS
survey are deﬁned on a three-year time span. To tackle the problem
of diﬀerent timing of information, we averaged accounting information
over a three-year period; thus, the economic and ﬁnancial indexes are
provided as average values over the reference CIS time span. Descriptive statistics are reported in Appendix 1.

4

Model speciﬁcation

We model the impact of innovation on ﬁrms’ economic performance
by using a simultaneous equation framework. This approach is indeed
relevant because it enables us to take into consideration both the simultaneity bias issue and other possible interactions that are accounted for
by considering the correlation between the two equations’ error component.
Thus, we specify a model in which productivity (y), as measured by
per capita (employee) value added, is treated as an endogenous variable,
which in turn is determined by physical capital, a proxy of knowledge
capital and a set of control variables that are described later. The other
endogenous variable is operating proﬁtability (ros), as measured by the
ratio of operating margins to sale, which depends on the mechanisms
described in Section 2.2, according to the SCP mechanism, to the mechanism represented by the innovation process view or by internal ﬁrms’
eﬃciency conditions.
Following the description of variables in Section 3, the explanatory
variables in the proﬁtability equations are the following:
- a measure of persistent product and marketing innovation (pers pd mkt);
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- ﬁnancial eﬃciency (lev );
- productivity (y);
- ability to sell products on international markets (intern);
- market structure (cr5 );
- technological spill-over (sect inpd ).
The productivity equation includes as explanatory variables:
- a proxy of knowledge capital (r&d exp and mrk exp);
- networking (co);
- organizational innovation (innorg);
- physical capital deepening (kl );
- sectoral innovation characteristics (pavitt mh and pavitt ml );
- localization (nwest, neast, centre and south) and other ﬁrm speciﬁc characteristics (age and gp int).
The empirical speciﬁcation includes, therefore, two equations, one
for a ﬁrm’s proﬁtability and one for productivity, as follows:
rosit =α0 + α1 pers pd mktit + α2 yit + α3 cr5it + α4 levit + α5 internit
+ α6 sect inpdit + uit
(1)

yit =β0 + β1 pavitt mhi + β2 innorgit + β3 r&d expit + β4 mrk expit
+β5 gp intit + β6 coit + β7 klit + β8 ageit + β9 nwesti
+β10 neasti + β11 centrei + β12 Tt + vit
(2)
where the subscripts i and t identify, respectively, ﬁrms and the time.
Tt is a time dummy common to every ﬁrm and refers to a three-year
time span. Because productivity is endogenous to our speciﬁcation, we
estimate the equations by using 2SLS and 3SLS in order to account for
simultaneity and correlation between errors. We provide such estimates
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for three separate periods (1998-2000; 2002-2004; 2006-2008) and for
the average long-run values of the variables over the entire sample time
span (1998-2008). In addition, a 2SLS random eﬀect (RE) estimate for
panel data is presented with the following assumptions about the error
term:
uit = µi + ϵit

(3)

which is a one-way error component model where:
µi ∼ IID(0, σu2 )

ϵit ∼ IID(0, σϵ2 )

and

(4)

are independent of each other and themselves. In addition, the error
term ϵit is assumed to be white noise, that is:
E(ϵit , ϵis ) = 0

for

t ̸= s

(5)

Finally, the results for both the OLS and the RE (not instrumented)
speciﬁcations are also presented for comparative purposes.

5
5.1

Empirical investigation
Results—general

Our panel of ﬁrms covers a ten-year time span (1998-2008); thus,
it is suitable for investigating short- and long-run eﬀects in the model.
Given the characteristics of our data, in order to separate short and
long-run relationships, we decided to estimate two diﬀerent speciﬁcations. The ﬁrst is described by the system of equations presented in
the previous section, where the time variable refers to a three-year time
span, according to the CIS time interval. By using this speciﬁcation,
we are not able to explore lagged eﬀects, for example, in the innovationproﬁtability relationship, given that this would determine a substantial
drop in the number of observations available for econometric investigation. Contemporaneous relationships are instead analyzed taking into
account, however, that (i) the measures of innovation used here refer to
adoption decisions which may have occurred during a three-year period
without knowing, however, the precise year and that, (ii) in order to
address this issue, we use a three-year average of the economic information derived from balance sheets. The second speciﬁcation refers to
a long-term model in which all of the hypothesized relationships are es-
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timated using a ten-year average of the quantitative variables, whereas
qualitative variables for innovation are used to capture occasional or
persistent behavior, as will be explained hereafter.
Table 3: Determinants of ﬁrm economic performance: panel estimates
over the period 1998-2008

Notes. Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. The
variables y, age and kl are in log values.

We present empirical results for the panel over the period 1998-2008.
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In Table 3, we show, together with the standard OLS estimates, 2SLS
and 3SLS estimates. These latter are preferred because they represent
a system method that, together with the endogeneity issue, also takes
into account the correlation between each equation error term. The
coeﬃcient on the productivity variable (in log value) is positive and
signiﬁcant for all of the speciﬁcations presented. Estimates range from
0.116 in the RE speciﬁcation to 0.054 in the 2SLS speciﬁcation. In addition, coeﬃcient estimates when y is not instrumented are higher than
in the IV speciﬁcations, thus signaling a possible upward bias incurred
by using both OLS and RE estimations. A more precise measure of the
average impacts in the system by using a 3SLS speciﬁcation is reported
in Table 4 where marginal eﬀects for selected variables are reported.
Thus, a ten-percent increase in productivity determines, on average, a
0.6 percentage points increase in proﬁtability.
Table 4: Marginal eﬀects on performance for selected variables: panel
estimates over the period 1998-2008 - 3SLS estimates

Note. Recall that proﬁtability (ros) is a ratio, whereas productivity (y) is
expressed in log values and thus impacts are calculated accordingly.

The impact of being persistently innovative in both product and
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marketing (pers pd mkt) is positive and signiﬁcant in both the 2SLS
and 3SLS speciﬁcations and the size of the coeﬃcients is similar: our
estimates show that being a persistent product innovator with market
orientation determines an increase in proﬁtability that ranges from 1.3
to 1.6 percentage points.
Market structure, as proxied by the cr5 index, does positively aﬀect
proﬁtability, and its impact (10 percentage points increase) ranges from
0.7 to 0.8 percentage points according to the 3SLS and 2SLS, respectively. It is also interesting to note the negative sign of the coeﬃcient
on the sectoral number of product innovators (sect inpd), although
it is not signiﬁcant at the conventional levels. It suggests that positive eﬀects of technological spillovers generated by the introduction of
product innovations within the sectors tend to be oﬀset by the competitive mechanism that reduces a ﬁrm’s proﬁtability as the number of
product innovators increases. In other words, this variable reﬂects two
contrasting mechanisms. On the one hand, it may reﬂect the information (epidemic) eﬀect—as the number of innovators increases, a ﬁrm’s
probability of introducing an innovation increases accordingly—and,
therefore, through this mechanism, it may positively aﬀect its proﬁt
margins. On the other hand, this variable may reﬂect the so-called
stock eﬀect (Karshenas and Stoneman, 1993), in that the increase in
the number of adopters may reduce proﬁt margins. The prevailing
mechanism determines the sign of the coeﬃcient, which in our case is
negative, although signiﬁcant at the 0.1 signiﬁcance level.
Among the ﬁrm-speciﬁc characteristics included in the proﬁtability
equation, it is worth emphasizing the positive and signiﬁcant eﬀect of
a ﬁrm’s ﬁnancial eﬃciency as proxied by variable lev. The results from
the 3SLS speciﬁcation show that a 10 percentage-point increase in the
ratio of shareholders’ funding to total debts increases proﬁtability by
0.2 p.p. This result suggests that proﬁtability is positively aﬀected
by the extent to which a ﬁrm decides to ﬁnance its activity by using
internal resources instead of borrowing. Although our leverage index
does not allow one to distinguish between diﬀerent categories of debt
or the typology of lender (banks or other ﬁnancial institutions), we
believe this indicator may adequately describe the ﬁnancial choices of
our panel of ﬁrms, which operate in a context where the bank system
traditionally occupies great relevance within the Italian industry.
The intern dummy, as a proxy of a ﬁrm’s internationalization propensity, presents a negative and signiﬁcant coeﬃcient. This result is at
ﬁrst sight controversial because one would expect a positive sign, in
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that selling products on international markets may increase turnover
and proﬁtability. However, one has to consider that operating on international markets brings about additional costs that may be not fully
compensated by revenue increases. This eﬀect seems to prevail in our
panel of manufacturing ﬁrms and is also conﬁrmed by simple descriptive statistics that show that returns on sales for ﬁrms that operate
in international markets are slightly less than the correspondent returns of ﬁrms which base their business mainly on domestic markets6 .
This result is plausible within the Italian manufacturing industry, which
is dominated by a relatively high number of small-sized ﬁrms, which
therefore face possible diseconomies when they approach international
markets.
Our results suggest that, when a ﬁrm within our panel decides to
sell abroad its products, it may incur lower proﬁts (-1 p.p. in the 2SLS
and 3SLS estimates).
In the productivity equation, results indicate that, on average, a
positive and signiﬁcant productivity gain (+ 6.4% in the 3SLS speciﬁcation) characterizes ﬁrms operating in the medium-high technology
sectors compared with ﬁrms operating in the medium-low technology
sectors. Variables reﬂecting product innovation inputs present with the
expected signs. The propensity to undertake marketing investments, to
introduce organizational improvements and to co-operate for innovation
with other ﬁrms or institutions may determine positive and signiﬁcant
improvement on a ﬁrm’s productivity (see Table 4 for a more accurate
measure of the impacts, based on the 3SLS speciﬁcation). The impact
of the r&d exp dummy is positive although not signiﬁcant at conventional signiﬁcance levels. This may be justiﬁed on the grounds that the
regional dummies included in the model, which are positive and significant (reference area: south Italy), also pick up the eﬀect of the R&D
propensity, giving the existence of signiﬁcant regional gaps which are
generally recognized as stylized facts of the Italian industrial sector.
Firms’ age (log value) show a positive and signiﬁcant coeﬃcient,
thus signaling that well-established ﬁrms may increase their productivity compared with younger or less-established ﬁrms. In addition, ﬁrms’
productivity is positively and signiﬁcantly aﬀected by other structural
characteristics, such as group membership (gp int) and physical capital
deepening (kl): our estimates, based on the 3SLS speciﬁcation, show
6 The whole set of descriptive statistics dealing with the panel data set (MicroManu.Istat 2000-2010) used for the present econometric estimation may be downloaded from http:// www.istat.it/archivio/111638.
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that a ﬁrm that belongs to an international group may increase its productivity by 18.1% and that the eﬀect of a 10% increase in the tangible
ﬁxed assets per employee ratio is +2%.
The capital-labor ratio reﬂects the role of physical capital on productivity, and it exhibits an impact that is greater than the eﬀect of
R&D and marketing expenditures, which can be thought of as proxies of knowledge-capital expenditures. We are aware of the fact that
these results are not strictly comparable as they refer to two diﬀerent
types of variables, as R&D and marketing expenditures are two dummy
variables. Moreover, we are aware that knowledge is also incorporated
into physical capital, following, for example, the stream of research
generated by endogenous growth theories (Rebelo, 1991). Nonetheless,
given these considerations, per capita physical capital does show a signiﬁcant and robust impact, which contrasts with the milder eﬀect of
the proposed proxies of knowledge capital.
This evidence is coherent with the stylized facts of the Italian economy and, particularly, manufacturing, in that labor productivity has
shown a signiﬁcant decreasing trend since the mid-1990s. During this
period, knowledge investment (in particular R&D) has also been decreasing, thus suggesting that Italian ﬁrms have been unable to grasp
the technological opportunities prevailing at that time. Simple growthaccounting exercises (ISTAT, 2008) show that the contribution of TFP
to labor productivity growth has been signiﬁcant and higher than the
contribution of capital deepening until the mid-1990s; afterwards, labor
productivity has been sharply decreasing, mainly because of the decline
in the TFP growth rate.
The estimates based on ten-year averages reported in Table 5 capture long-run relationships instead of the eﬀects that are evident within
a three-year time span, which have previously been discussed. In
the long-run speciﬁcation, the variables reﬂecting innovation inputs
(r&d exp and mrk exp) and other variables taken from the CIS survey
(co, innorg and gp int) have been included in the productivity equation in order to capture a general propensity to innovate in at least
one period during the entire 10-year span. Their eﬀect is not signiﬁcant in this speciﬁcation, and this result may be explained by considering that these variables reﬂect only an occasional innovative behavior,
which therefore may not have an impact on a ﬁrm’s productivity. In
addition, these variables do not show strong variability—instead, the
majority of ﬁrms may be classiﬁed as occasional innovators. Other variables, conversely, exhibit signiﬁcant impacts on productivity. Taking
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Table 5: Determinants of ﬁrm economic performance: long-run estimates over the period 1998-2008

Notes. Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. The variables y,
age and kl are in log values. The dummy variables innorg, r&d exp, mrk exp, intern,
gp int and co indicate the presence of the relative characteristic in at least one sub-period.
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part in an international group and having cooperated for innovation on
at least one occasion during the ten-year period 1998-2008 positively
and signiﬁcantly aﬀect a ﬁrm’s long-run productivity.
As concerns long-run proﬁtability, with the only exception being
the variable reﬂecting technological spillovers within the sectors, all of
the relationships that have been found signiﬁcant within the short-run
horizon continue to be signiﬁcant in the long-run speciﬁcation. In particular, it is worth emphasizing that the role of persistent product innovation in marketing-oriented ﬁrms, as proxied by variable pers pd mkt,
continues to be relevant even in the long-run, thus indicating a positive
impact on the long-run proﬁtability, which is also coherent with the
impacts derived from the panel estimates (Table 3).

5.2

Innovation success: marketing complementarities, persistence patterns, and radical vs. incremental innovation

The results described in the previous section point out that product innovation, when performed persistently and in conjunction with
marketing activities, is a key success element because it signiﬁcantly
increases a ﬁrm’s proﬁtability. A step forward in the analysis of the
proﬁt-innovation relationship is represented by a more accurate comparison of the proﬁt margins that are earned by ﬁrms when diﬀerent
innovative behaviors are conducted together with the adoption of a
product innovation. We suggest this additional comparison in order to
provide empirical support to the issue we have raised before—i.e., being
a persistent innovator with a market orientation enables ﬁrms to earn
higher proﬁts compared with ﬁrms that are only occasionally innovators or, even more interestingly, compared with ﬁrms which, although
persistently innovating during the entire time period, do not exhibit
strong market orientation.
Thus, in order to explore thoroughly the innovative behavior of
our panel of ﬁrms, we present in Table 6 the results from the 3SLS
speciﬁcation for a ﬁrm’s proﬁtability, where variable IN N has been alternatively deﬁned in order to represent i) product innovation that has
been introduced occasionally (i.e., in at least one survey) or persistently
(i.e., in all three consecutive survey occasions); ii) marketing innovation introduced on an occasional or persistent basis; and iii) conjunct
product-marketing innovation that may be introduced occasionally or
persistently during the three consecutive time spans.
30

Table 6: Impact of innovation on ﬁrm proﬁtability: panel estimates
over the period 1998-2008 - 3SLS estimates

Notes. Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. The variable y, is
in log values. The dummy variable IN N indicates, alternatively, the introduction of an
innovation with diﬀerent characteristics according to the descriptions in the head of the
table. Occasional: in at least one sub-period; P ersistent: in all the three sub-periods.
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Table 7: Impact of innovation on ﬁrm proﬁtability: long-run estimates
over the period 1998-2008 - 3SLS estimates

Notes. Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. The variable
y, is in log values. The dummy intern indicates that the ﬁrm has sold its products in
the international market in at least one sub-period The dummy variable IN N indicates,
alternatively, the introduction of an innovation with diﬀerent characteristics according
to the descriptions in the head of the table. Occasional: in at least one sub-period;
P ersistent: in all the three sub-periods.
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In addition, in order to capture possible diﬀerential impacts on
proﬁtability of radical (new-to-the-market) vs. incremental (new-tothe-ﬁrm) product innovation, we have reported separate estimations
for these two measures of innovation. In Table 7, cross-sectional estimates based on time averages across the 1998-2008 period are reported
in order to discuss the long-run impacts.
It is worth noting that, although estimates reported in the penultimate columns of Tables 6 and 7 are equivalent to those already commented upon in the previous section, in the last column, we want to
speciﬁcally investigate the eﬀect of being a persistent radical innovator
with a market orientation.
Product innovation, when performed on an occasional basis, has
a positive, albeit not highly signiﬁcant impact on a ﬁrm’s proﬁtability (Table 6, column 1). One can also note a similar positive impact
when product and marketing innovation are jointly and occasionally
introduced (column 9). Additionally, the eﬀect of occasional product
innovation is increased with a higher level of signiﬁcance when a radical
innovation is introduced (column 2), whereas the introduction of an incremental innovation does not signiﬁcantly aﬀect proﬁt levels (column
3).
The positive impact on proﬁt margins is signiﬁcantly increased if
ﬁrms are persistent product innovators. Our estimates suggest that
the impact on a ﬁrm’s proﬁtability is 0.9 percentage points (column
4) and that this increase is signiﬁcantly explained by radical innovations (column 5); conversely, incremental product innovation, even
when performed on a persistent basis, continues to be non-signiﬁcant
in explaining proﬁt margins (column 6).
The attitude towards market orientation is captured in our panel by
the dummy variable, which indicates whether the ﬁrm has performed
both product and marketing innovation persistently during the entire
time horizon, i.e., during each of the three-year time spans considered
in the sample. The results in column 10 suggest that ﬁrms with strong
market orientations are able to increase proﬁtability by 1.3 percentage points compared with ﬁrms that do not exhibit this characteristic. This result implies that ﬁrms with strong market orientation not
only perform better than those that have occasionally introduced joint
product and marketing innovation but also, more interestingly, are able
to increase proﬁtability with respect to persistent product innovators
without a market orientation (see column 4).
Moreover, if one considers the results shown in the last column,

33

where a strong market orientation is combined with having continuously
and successfully generated radical innovations, one can note that the
impact on proﬁtability is even greater (2.2 percentage points).
The critical role of a ﬁrm’s marketing orientation combined with
persistent product innovation is better clariﬁed in the long-run speciﬁcation. The results reported in Table 7 suggest the absence of any
signiﬁcant eﬀect on long-run proﬁtability generated by both occasional
innovative behavior and persistent behavior when product innovation
is not joined with marketing innovation. Conversely, the long-run profitability of persistent product innovators together with strong market
orientation is signiﬁcantly increased compared to ﬁrms that do not
exhibit these characteristics: our estimates indicate a 1.5-percentagepoint increase (column 10), which is even higher than the increase we
have registered by considering contemporaneous eﬀects (panel estimations). Furthermore, pursuing radical innovations persistently in conjunction with a strong market orientation is even more relevant in the
long run: the eﬀect on long-run proﬁtability is equal to a 2.5-percentage
increase (column 11), which is one percent higher than what we register
for product innovation taken as a whole (column 10) and higher than
the value we observed in the panel estimates.

6

Robustness

Our investigation is based on a balanced panel of ﬁrms derived from
three non-overlapping waves of the Italian CIS survey. The robustness
of the results may be evaluated, ﬁrst, in terms of the coeﬃcients’ sizes,
signs and signiﬁcance values, which are associated with the various
model speciﬁcations we have proposed. Moreover, it may also be addressed in terms of short-run and long-run relationships in that we can
verify whether a relationship is signiﬁcant and relevant when panel estimates (Table3) or long-run averages (Table5) are considered. These
issues have been widely discussed in the previous sections, where we
also have emphasized the fact that the hypothesized relationships are
robust to model speciﬁcations and the time horizon used in each regression.
Robustness may also be evaluated when focusing on alternative innovative behavior established by ﬁrms; thus, we can conclude that, by
changing the IN N variable in order to capture diﬀerent aspects of a
ﬁrm’s innovative propensity (Table 6 and Table 7), the overall strength
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of our model holds, although the impacts of innovation on ﬁrms’ profitability are diﬀerentiated, as expected, depending on the time horizon
being considered for the estimates and the degree of persistence introduced in the empirical investigation.
Finally, robustness may be checked by comparing results obtained
from our panel with those one could derive from the original CIS samples eventually linked to the economic and ﬁnancial information derived
from the balance sheets. Thus, in order to test for the sensitivity of
our results to diﬀerent sample characteristics, we have reported in Appendices 2a-c the regression estimates based on each of the three crosssections of ﬁrms that are relative, respectively, to the 1998-2000, 20022004 and 2006-2008 periods. The relevance of this comparison lies in the
possibility of ascertaining the role played by selectivity bias, which is,
however, unavoidable when two or more CIS waves are linked together
in order to derive longitudinal data sets. This additional test allows us
to conﬁrm the robustness of the estimated relationships. It is worth
emphasizing that the eﬀect of the dummy variable (conj inpd mkt)
could not be directly compared with that which we observed in the
panel speciﬁcation, where we intended to capture persistence patterns
in conjunct product-marketing innovation that are not possible to capture in the cross-sectional speciﬁcation.
This clariﬁcation is important because the impact of occasional conjunct product-marketing innovation on a ﬁrm’s proﬁtability does not
appear to be clearly deﬁned in all of the three time spans analyzed.
This controversial result may further highlight the need for panel-data
investigations to better understand the proﬁt-innovation relationship
at the ﬁrm level.

7

Conclusions

We have presented an empirical model in which ﬁrms’ proﬁtability
and productivity are simultaneously estimated, thus enabling us to provide consistent and robust estimates of the relationship being tested.
The conceptual framework in which we have developed the analysis
bridges the gap between the management (organization) approach to
innovation and the economics of innovation perspective. In particular,
we grasp from the ﬁrst approach the notion of a ﬁrm’s market orientation, whereas we derive from the second approach the general view
of the determinants of ﬁrm performance. We have therefore set up an
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empirical model that incorporates such complementary views.
The estimates presented in this study show that productivity is
aﬀected by a combination of diﬀerent mechanisms that are related to
innovation eﬀorts (knowledge capital), physical capital (capital deepening), networking and other controls (ﬁrm age and localization). The impact of such mechanisms has been estimated, providing cross-sectional,
panel and long-run averages values, thus enabling us to verify that the
results are robust to diﬀerent speciﬁcations.
Ultimately, we aimed to test the impact of the so-called process
of innovation on productivity in comparison with other determinants.
Such an impact is relatively small for Italian manufacturing ﬁrms, reinforcing the evidence derived from macro growth-accounting exercises.
The gain in productivity determined by investing in R&D is relatively
small and in line with the corresponding gain attributable to investing in marketing and organizational innovations. Conversely, capital
deepening—as measured by the capital-labor ratio—exerts a larger impact on productivity, thus highlighting how knowledge capital plays a
less relevant role in the Italian manufacturing industry. This evidence
may help to explain the decrease in competitiveness faced by Italian
manufacturing ﬁrms. Indeed, they have focused more on process than
product innovation, and this fact may explain the stronger impact of
capital deepening, because process innovation is strictly related to the
acquisition of new capital goods.
The fact that being part of an international group has a signiﬁcant
impact on productivity, which is in line with the corresponding impact
of the capital-labor ratio, further underscores the structural problem
previously emphasized—i.e., the non-satisfactory innovative eﬀort of
the Italian manufacturing ﬁrms. This consideration is reinforced even
more by the fact that a broad measure of networking, which includes
both national and international co-operation—has only a mild impact
on productivity. Moreover, structural regional diﬀerences are still operational and signiﬁcant insofar as southern manufacturing ﬁrms do show
a lesser productivity level.
As concerns proﬁtability, we have emphasized the role of being a
persistent product-innovating and market-oriented ﬁrm. Such a ﬁrm’s
attitude—which is an innovation output measure—is signiﬁcant in affecting proﬁtability, although its impact is relatively mild. This result
is consistent with those obtained for productivity, in that the innovation eﬀort is positive and signiﬁcant but mild. Productivity is endogenous and enters the proﬁtability equation with a signiﬁcant and
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non-negligible impact. Given the previous considerations about the
relative impacts of the determinants of ﬁrm productivity, this impact is
mainly driven by capital deepening. This implies that knowledge capital should be fostered among Italian manufacturing ﬁrms to increase
their proﬁtability in the future.
We have also controlled for ﬁnancial eﬃciency, as measured by a
leverage index, which shows a mild signiﬁcant impact on proﬁtability.
This result is not yet aﬀected by the deepening of the recession after
2010, and this evidence may explain the relative mild impact of this
variable on proﬁtability.
The estimates we have presented cover a long time interval, which
enables us to perform diﬀerent estimations suitable for robustness testing. We have performed cross-sectional, panel and long-run average
estimations that conﬁrm the robustness of the results and therefore
underscore the key role played by each single variable in determining
ﬁrm performance over the short- and long-run.
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Appendix 1 - Variables’ deﬁnition and summary statistics

Notes. age: ﬁrm’s age (years); ros: return on sales, the ratio between gross operating
proﬁts and sales; kl: tangible ﬁxed assets per employee (euros); lev: the ratio of shareholders’ funding to total debts; y: value added per employee (euros); nwest: 1 if the ﬁrm
is localized in the North-West; neast: 1 if the ﬁrm is localized in the North-East; centre:
1 if the ﬁrm is localized in the Centre; south: 1 if the ﬁrm is localized in the South;
pavitt ml: 1 if the low and medium-low technology sectors; pavitt mh: 1 if the high and
medium-hight technology sectors; co: 1 if the ﬁrm ﬁrm has cooperated on innovation
with other ﬁrms or institutions during the reference period; intern: 1 if the ﬁrm sells
its products in the international market; gp int: 1 if the ﬁrm belongs to an international
group; mrk exp: 1 if the ﬁrm has undertaken marketing investments; r&d exp: 1 if the
ﬁrm has undertaken R&D investments. c indicates a continuous variable. Continuous
variables are deﬁned as average values over the reference CIS time span.
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Appendix 2a - Determinants of ﬁrm economic performance: cross-section estimates
over the period 1998-2000

Notes. Standard errors in brackets *** p<0.01, ** p<0.05, * p<0.1; the variables y,
age and kl are in log values.
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Appendix 2b - Determinants of ﬁrm economic performance: cross-section estimates
over the period 2002-2004

Notes. Standard errors in brackets *** p<0.01, ** p<0.05, * p<0.1; the variables y,
age and kl are in log values.
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Appendix 2c - Determinants of ﬁrm economic performance: cross-section estimates
over the period 2006-2008

Notes. Standard errors in brackets *** p<0.01, ** p<0.05, * p<0.1; the variables y,
age and kl are in log values.
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