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Abstract

In this paper, we propose a novel approach for analysing firm-level competitiveness, namely, 
that of a firm’s subjective perception. By using a large, integrated database and an econo-
metric strategy based on a generalized order logit model, our results indicate the presence of 
sectoral specificities and group heterogeneity in the way firms perceive their competitiveness. 
Industrial and services firms perceive differently those factors of competitiveness such as 
profitability, technological innovation, knowledge capital, complex ownership structure and 
internationalization patterns. In addition, firms’ top performers tend to score more positively 
a number of competitive factors indicating technological input and output, knowledge capital 
and managerial abilities. We suggest that the use of a perceived competitiveness indicator 
could provide useful insights for more focused competitiveness policies.

Keywords: Perceived Competitiveness, Industrial Census, European Community Innovation 
Survey, Generalized Order Logit model

1. Introduction

Although the notion of competitiveness is widely used in the economic debate, there is
little agreement among managers, policy makers and academics about how to define and
measure it. Nevertheless, the competitiveness issue is increasingly recognized at the centre
of the political debate, particularly within the European Union2.

The European Commission has recently adopted a recommendation on the establishment
of national competitiveness boards within the Euro Area. These boards should monitor per-
formance and polices in the field of competitiveness to improve the knowledge basis for
European Union economic policy coordination. An important aspect characterizing the role
of the national competitiveness boards is that they should consider competitiveness in a broad
sense. The traditional analysis of competitiveness focused mainly on price-cost factors, al-
though they reflect only one part of the story. It has been argued that to capture the multi-
faceted nature of competitiveness and its long-run effects, it is important to enlarge the list
of indicators used "taking into account factors that can affect prices and quality content of
goods and services relative to global competitors in the short term (including labour costs) as
well as longer-term drivers such as productivity and innovation capacity, which are relevant
not only for the relative performance of the economy but also for its growth potential and
the capacity to attract investment, businesses and human capital" (European Commission,
2015).

As a complement to this macroeconomic view, competitiveness may be analysed from the
perspective of individual success, which, in turn, implies a firm’s subjective perception of its
business performance in relation to the achievement of its strategic objectives. This should

1 Ricercatrice (Istat), e-mail: bartolon@istat.it.
2 The views and opinions expressed in this article are those of the author and do not necessarily reflect the official

position of the National Institute of Statistics.
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be considered a relevant aspect in the competitiveness analysis, as when firms make plans
in terms of production, employment, and investments in physical and financial assets, it is
crucial for them to understand their correct position with respect to their competitors.

In the short run, the use of measures based on individual perception to gauge the future
performance of selected economic variables is not new. The ZEW economic sentiment index
for the Euro area, the IFO Business Climate Index for the Germany economy and the Eco-
nomic Sentiment Indicator (ESI) developed by the European Commission are some of the
most followed leading indicators. Nevertheless, it has been shown that the use of data based
on perceived competitiveness may provide a more comprehensive picture because they may
consider other non-cost factors affecting firms’ positioning and, ultimately, because the per-
ception of competitiveness may differ among firms, even among firms engaged in the same
field of business (European Commission, 2013).

In this study, we adopt a micro-founded approach to the analysis of firm’s perceived
competitiveness, which allows us to enlarge the set of potential drivers and to include factors
that are not restricted to price/cost considerations.

To operationalize this approach, we first build a conceptual framework that, according to
the relevant empirical debate, identifies the main dimensions of a firm’s competitiveness and
then assesses their relevance for a firm’s self-perception.

To our knowledge, this approach represents a novelty within empirical investigations at
the firm level and may offer a new perspective for both academic research and policy analysis
on the competitiveness issue. It may stimulate a reconsideration of the results derived from
empirical research to consider individual perception, which may provide useful insights for
more focused competitiveness policies.

The main dataset used in this study comes from the multipurpose module of the 2011
Italian Census for Industry and Services, which has been linked to the Community Innovation
Survey (CIS) for the period 2010-2012. The final sample consists of more than 10,000 firms
in both industry and services for which accounting financial and economic information is
available from balance sheets.

Our investigation also aims to capture possible differences in firms’ self-perceived com-
petitiveness between the industrial and services sectors. This approach may offer a different
perspective to analyse sectoral differences in the light of the fact that during the most recent
decades, the industrial structure of the most advanced economies has changed, with the shift
from industrial to services activities.

According to recent estimates (Foster-McGregor et al., 2015)3, the share of EU manu-
facturing value added in overall GDP declined from 20% to 16% in the period 1995-2011,
whereas the share of services increased over the same time span. It is interesting to note that
the same trend is still observed when a value chain perspective is adopted, i.e., by including
in the productive process the upstream and downstream services, which might be conducted
externally by services firms along the manufacturing value chain4. Following this approach,
the EU contribution to world final demand of manufacturing products due to manufacturing
activities declined from 25% in 1995 to 22% in 2011 (In Italy, the decline is even more pro-
nounced, from 29% to 23%). Conversely, the share of services increased from 33% to 39%
(from 34% to 40% in Italy).

This evidence indicates, on the one hand, the strong linkage between industry and services
activity, and, on the other hand, the growing importance of services as inputs in the industrial
production across European countries. Thus, it is reasonable to expect that industry and ser-

3 This study has been conducted for the European Commission, DG Enterprise and Industry within the frame-
work programme “Industrial Competitiveness and Market Performance".

4 This exercise allows one to control for outsourced services activities, which may amplify the drop in the man-
ufacturing share.
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vices firms do not show significant differences in the way the determinants of competitiveness
affect their subjective perception. Conversely, the presence of sectoral differences in firms’
self-perception may indicate that the two sectors still differ because competitive advantages
are perceived differently.

This paper is structured as follows. The next section presents an appraisal of the relevant
empirical literature emphasizing the most important elements affecting a firm’s ability to
compete. Section 3 outlines the research focus by pinpointing the originality of the approach
we intend to follow. The rich set of information coming from the integration of statistical
and administrative data sources is also described. In Section 4, the econometric model is
presented, while the regression results are discussed in Section 5. Section 6 provides a general
discussion and concludes the paper.

2. The determinants of firm level competitiveness in the empirical 
     debate

Competitiveness is a relatively new concept in economics, which reminds us of Porter’s
analysis of competitive advantages (Porter, 1985). It has been argued that the lack of solid
theoretical foundations has generated scepticism among economists about the real possibil-
ity to measure it (Lall, 2001). However, the large body of empirical literature available so
far have demonstrated the existence of a variety of driving forces of a firm’s success and,
through this route, the need for developing a comprehensive analytical framework that can
consider the multidimensional nature of a firm’s competitiveness. Indeed, in Porter’s view
of competitive advantages, firms combine favourable conditions (factor conditions, demand
conditions, related and supporting industries and the context for firm strategy and rivalry)
with internal capabilities to reach higher economic performance (Porter, 1990). Accordingly,
in the empirical literature, there is a long history of efforts to test the validity of a variety of
elements that may affect the ability of a firm to compete.

Among these, the debate on the robustness of the so-called SCP paradigm (Bain, 1956),
which has dominated the industrial organization debate even during more recent years, has
demonstrated that both firm-specific characteristics - i.e., size, efficiency measures or market
share - and market structure - i.e., concentration - are both relevant in determining a firm’s
comparative advantages. The seminal 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 claiming for the validity of the so-called firm efficiency view. However,
the debate has continued even during more recent years, and the studies by Allen (1983), De-
lorme Jr et al. (2002), and Slade (2004), although using different methodological approaches,
do find support for the SCP paradigm, thus claiming for the role of market structure in deter-
mining a firm’s competitiveness.

Among the firm-efficiency conditions, innovation plays a crucial role. In the Schumpete-
rian view of competition (Schumpeter, 1934), firms engage in risky innovative efforts when
they see prospects for gaining competitive advantages by creating products or services that
are preferred by the market or by introducing new processes that increase production effi-
ciency. From a strategic management perspective, the studies by Roberts (1999, 2001) and
Hawawini et al. (2003) specifically recognize the role of managerial abilities - e.g., product
innovation - in determining profitability and possibly its persistence. The view of permanent
differences between innovative and non-innovative firms due to specific skills accumulated
by the former may be found in the works by Geroski et al. (1993) and by Cefis and Ciccarelli
(2005), which support the hypothesis of a positive relationship running from innovation to
profitability. Their approach may be defined as the “process” view to innovation because it
emphasizes the fact that persistent differences between innovative and non-innovative firms
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do exist because of the bulk of superior competencies acquired over the years by innovative
firms.

In addition, a firm may achieve competitive advantages on the basis of organizational
improvements and learning processes that are developed over time. The accumulation of
these strategic assets allows the firm to enhance its productivity by reducing unit cost over
time (Arrow, 1962). Following this line of reasoning, the dynamic capabilities approach
(Teece, 2010; Pisano et al., 1997) underlines the role played by knowledge assets such as
human skills, marketing and organizational activities, external collaboration and intellectual
properties.

Among firm internal conditions, financial leverage and the presence of possible financial
constraints may crucially affect the cost of capital and, through this route, a firm’s perfor-
mance. However, the final impact on a firm’s competitiveness remains not well-defined as,
on the on hand, it is possible that more highly leveraged firms incur increasing debt costs,
as suggested by the agency costs literature, implying a negative impact; on the other hand,
one may underline the role of debt in reducing the free cash flow under managers’ control
(Jensen, 1986). 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 perform better.

Another important argument in understanding the determinants of firm competitiveness
is the role of technological spillover. A number of different studies (Griliches, 1984, 1992;
Mairesse and Sassenou, 1995; Los and Verspagen, 2000) has underlined the importance of
R&D externalities in affecting firm economic performance in terms of productivity, but only
a few have examined the impact on firm profitability. Previous studies suggest the presence of
a clear negative effect of technological spillovers as measured by research inputs (Jaffe, 1986;
Hanel and St-Pierre, 2002) and more controversial results when measured by research output
(Geroski et al., 1993). In a different perspective, i.e., diffusion theory, Stoneman and Kwon
(1996) found that a firm’s profitability is negatively related to the number of adopters of new
technologies. These results indicate that potential positive effect of knowledge dissemination
may be contrasted by the negative effect of competition, which encourages other firms to
imitate and then to erode their rivals’ profitability.

Internationalization is another factor affecting competitiveness at the firm level. The im-
portance of considering the behaviour of the firm in the international context was underlined
by Porter (1990) among the first scholars. Within the stream of empirical literature that has
tested the validity of international trade theories, extensive empirical evidence has been pro-
vided that firms engaging in international trade perform better than firms operating mainly in
local markets. This holds for different dimensions typically affecting a firm economic perfor-
mance: size, productivity, R&D intensity and capital intensity Wagner (2012). Nonetheless,
evidence that international competition may have a significant impact on a firm’s profitability
is not conclusive (Girma et al., 2004; Temouri et al., 2013; Grazzi, 2012). It has been argued
that operating in international markets brings about additional costs due to difficulties in com-
plying with, e.g., new customer requirements or local regulations (Baussola and Bartoloni,
2015).

Most often, internationalization is associated with trade performance, which, however,
cannot fully describe a firm’s internationalization choices. In recent decades, an increasing
number of firms have started to operate in foreign markets by using foreign direct investments
(FDIs), e.g., by establishing a subsidiary in the foreign country or by acquiring shares of an
overseas company or by a merger or a joint venture. It has been argued that because of the
uncertainty that characterizes a firm’s investment decisions, the process of internationaliza-
tion follows a stepwise approach (Johanson and Vahlne, 1977): starting from an occasional
export, firms gradually intensify their activities in foreign markets.
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Indeed, more recent literature has emphasized the role of dynamics in a firm’s internation-
alization choices (Eaton et al., 2008; Aeberhardt et al., 2014; Albornoz et al., 2012). These
studies have shown that new exporters begin by exporting small amounts. Conditional on sur-
viving, their exports grow and, for appropriate levels of profitability, they can start to invest
abroad.

3. The research focus

3.1 General

Conventional wisdom in the economic literature has tried to link firms’ competitiveness -
variously measured - to factors affecting it. The review of the empirical literature has made it
clear that there are not individual dimensions of competitiveness at the firm level but a variety
of indicators, which should be analysed to fully describe the complex mechanisms at work.

In this contribution, we take a different approach, namely, we attempt to link a firm’s
perception of its competitiveness to a set of characteristics - both survey-based and from
public registers - which may be considered proxies of the forces that are commonly indicated
by the literature as mechanisms affecting a firm’s competitive performance5.

From a sample of more than 10,000 firms, in both the industry and services sectors, we
measure the perceived competitiveness through firms’ self-assessment of their position with
respect to competitors (higher, in line, lower).

The main dataset is derived from the multipurpose module of the 2011 Italian Census for
Industry and Services, which has been linked to the Community Innovation Survey (CIS) for
the period 2010-2012. The multipurpose module is based on a census sample for firms with
20 employees or more, and a sample survey for firms with less than 20 employees. It provides
information at end-2011 on a comprehensive set of factors affecting a firm’s competitiveness,
including ownership structure, human capital, commercial relationships, reference markets,
innovation, finance and internationalization. Additional information on various aspects of
the development of an innovation, including objectives and strategies and collaboration for
innovation, is drawn from the CIS survey. Originally focused on the industrial sector, as of
1994, it has been extended to private services. The CIS wave for the years 2010-2012 is based
on a sample of more than 18,000 firms with more than 9 employees. Firms with less than 250
employees are selected at random, while the survey is a census for firms with 250 employees
or more.

For the firms included both in the multipurpose module and in the CIS sample, we have
collected economic and financial information from the Bureau van Dijk (AIDA) database6.
The final linking resulted in a sample of 10,943 firms. The frequency distribution of the sam-
ple is reported in Appendix 1, where the samples obtained at intermediate linkages are also
provided for comparison. Linking the CIS data with accounting information from adminis-
trative sources allows for the use of additional proxies for a firm’s economic and financial
performance typically not considered in the census and in the innovation survey micro-data.

5 This approach may be justified on the ground that, following the evidences within the European Union, "In
general, there appears to be a relatively strong link between perceived competitiveness and price/cost compet-
itiveness"(European Commission, 2013).

6 The AIDA (Analisi Informatizzata delle Aziende) database is the Italian component of the European Amadeus
database, distributed by Bureau van Dijk, and contains balance sheet information on approximately one million
companies in Italy.
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3.2 Self- reported competitiveness and determinants: data description

Approximately 76% of firms in the final sample reported a level of competitiveness in line
with competitors, while percentages equal to 10.8% and 12.8% respectively reported levels
that are lower and higher than competitors.7 The average score is only slightly higher for
services compared to industrial firms (Table 1), although these differences are statistically
significant.

To capture the impact of different forces on a firm’s competitiveness perception, we de-
velop, in accordance with the reviewed literature, a comprehensive conceptual framework,
which classifies individual indicators in groups of dimensions as follows:

Economic and technical efficiency This group includes a set of dimensions indicating a firm’s
performance in terms of economic and technical efficiency. According to previous empirical
studies, a firm’s economic performance may be measured both in terms of operating prof-
itability as proxied by the return on sales ratio (ros) and in terms of productivity, given by the
value added to employees ratio (va). In addition, market share (share), which is given by the
ratio of a firm’s sales to sectoral sales, is included as a proxy for a firm’s market power. A
measure of sales trend (turn_ch) is also included by computing the percentage change of a
firm’s turnover during the period 2010-2012.

A qualitative variable, which indicates whether the firm has introduced a technological in-
novation (a new product/service and-or a new process) during the years 2010-2012 (inntech),
serves as a proxy for technical efficiency. Approximately 40% of our sample has introduced a
technological innovation during the observed time-span, with the prevalence of the industrial
sector(45%) compared to services (36%).

Physical and financial input. In this group, we include a set of quantitative variables cap-
turing labour input and its characteristics: the number of employees (empl), the employment
composition in terms of young workers (young_w) and female workers (fem_w), and labour
compensation (cosl).

Physical capital deepening is also considered with the kl ratio (tangible fixed assets per
employee). In addition, a qualitative variable (rmac) is introduced indicating whether the firm
has bought advanced machinery and equipment during the years 2010-2012.

As concerns financial inputs, we use a measure of a firm’s leverage (lev), which is given by
the ratio of total debt to net capital, thus reflecting the extent to which a firm uses borrowing
instead of internal resources to finance its activity. Other qualitative indicators are consid-
ered: (i) to capture situations in which the firm is highly dependent on external financing
due to liquidity constrains (ext_fin_liq) or due to the need of funding productive investments
(ext_fin_inv) and (ii) to identify firms whose bank debts are highly concentrated (more than
50%) at the main bank (bank). It is well known that Italian firms are highly dependent on
bank lending. They share this characteristic with other important industrial systems, such
as Germany and Japan. It has been argued that firms that borrow from a limited number
of banks face lower financial constraints than firms with multi-banking relationships (Elsas,
2005; De Mitri et al., 2010). With more than three-fourths of the firms having multiple lend-
ing relationships, our sample depicts a situation of low bank concentration at the firm level.

7 It is worth noting that in our final sample, the balance between firms in the higher and in the lower perception
level is positive (+2 percentage points), whereas in the Industrial Census sample, the balance is negative and
equal to -5 percentage points (even when the census sample is linked to the CIS sample of firms). As the final
sample excludes small individual firms for which balance sheet information is not available, one can argue
that the different composition in terms of perceived competitiveness of our final sample is related to the higher
share of corporations that may be better positioned in facing competition than individual firms.
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Knowledge capital. We include in this group of variables those firm-specific abilities or
intangible assets that may affect its long-term competitiveness. We consider among these the
ratio of high-skill workers to total employment (h_skill_w) and a dummy variable indicating
whether high skill workers have been engaged during 2011 (h_skill_2011). Other dichoto-
mous variables are included to capture a firm’s attitude towards innovation and those activities
that are typically connected to technological adoption, as follows:

(i) The introduction of marketing innovation (innmkt) is defined as "the implementation of
a new marketing method involving significant changes in product design or packaging, prod-
uct placement, product promotion or pricing" (OECD, 2005); firms focusing on marketing
innovation are likely to be able to understand changes in market demand and thus to success-
fully cope with customer requirements compared to competitors. Approximately 34% of the
firms in our sample introduced a marketing innovation in the period 2010-2012. The propen-
sity to introduce marketing innovation in the industrial sector is somewhat lower (32%) than
in services as a whole (37%). In addition, we observe a higher propensity to innovate in the
group of firms with a high level of perceived competitiveness (44%) compared to the other
groups.

(ii) The engagement in in-house R&D activities (rrdin) and the acquisition of R&D activ-
ities performed by other enterprises or other research organizations (rrdex) are inputs of the
innovative process and may be thought as proxies of the innovative effort at the firm level.
Only 18% of our sample performs in-house R&D, and the percentage is even lover if we
consider extramural R&D (8%). A firm’s innovative effort as measured by internal and exter-
nal R&D activities is much higher in the group of firms showing a higher level of perceived
competitiveness (23% and 11%, respectively).

(iii) The engagement in internal or external training activities for the development and/or
the introduction of technological innovation (rtr).

(iv) A dummy variable that signals whether the firm has cooperated on innovation with
other firms or institutions (co) refers to the ability to share knowledge and competencies with
other organizations during the process of development of product and/or process innovation.

(v) Finally, to keep the pace of technological innovation, firms that develop new knowl-
edge should protect it and bring it to the market as soon as possible. Thus, intellectual
property rights (IPR) are important tools for stimulating firms’ innovation and enhancing
competitiveness. We include in this group of firm-specific characteristics a dummy vari-
able indicating whether in 2011 and in the two years before, the firm has adopted tools such
as copyrights, trademarks, patents and registered designs for intellectual property protection
(int_prop). Sample statistics indicates that, on average, 18% of our firms have exploited some
form of IPR during the observed period. The number of IPR users is relatively higher in the
industrial sector (22%) compared to services (14%) and, interestingly, in the group of firms
with a higher level of perceived competitiveness.

Market conditions. According to the reviewed literature, the business environment in
which firms operate is another crucial determinant of competitiveness. In this group of di-
mensions, we have included the CR5 index as a proxy for market structure. Descriptive statis-
tics show that higher levels of sales concentration characterize the industrial sectors (38%)
compared to services (34%).

The proportion of sectoral innovators (innset, two-digit Nace classification level) serve as
a proxy for new technological opportunities created by the increase in a sector’s technological
knowledge. We have, on average, 30% of firms that have introduced new products and/or new
processes during the three-year time span, with significant differences between the industry
and services sectors (33% and 26%, respectively).

Regional gaps in terms of both firms’ economic performance and innovative efforts are
generally recognized as stylized facts of the Italian industrial sector; thus, we have included
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in this group four regional dummies (nwest, neast, centre, south) aimed at investigating the
role of localization factors.

To provide more information about the nature of competition that firms need to face, an
additional set of qualitative variables is also considered, as follows:

(i) A dummy variable indicating the presence of competitors that are localized abroad
(int_comp). Of the firms in our sample, 28% compete internationally; however, international
competition is more relevant for the industrial firms (the share of foreign competitors is equal
to 34%) than for the services firms (21%).

(ii) A dummy variable (ostob_est) indicating the possible relevance of market factors (low
demand, market dominated by established enterprises, intense price and/or quality competi-
tion), which may have hampered a firm’s ability to fulfil its objectives. A large proportion of
firms have indicated market factors as highly important (70%).

(iii) Finally, another dichotomous variable indicating, more specifically, whether a firm’s
innovative process may have been hindered by dominant competitors (ostinn_mkt). Indeed,
only a limited proportion of firms within our sample (7%) have indicated market dominance
as a possible threat to innovation, although the proportion increases significantly in the group
of firms declaring a lower grade of competitiveness (16%).

Organizational patterns. A set of firm-specific dimensions, which are related to the firm
internal conditions are used to describe its organizational behaviour. A firm’s age is included.
The effect of the variable age on a firm’s competitiveness is ambiguous, as, on the one hand,
it is likely that learning effects improve with time. According to this view, we should expect a
positive relationship of this variable with a measure of a firm’s competitiveness. On the other
hand, technical and organizational learning require the development of skills and routines
that are highly path-dependent (Nelson and Winter, 1982, 2002). In older firms, the cost of
readjusting existing competencies to more recent practices may be higher than the marginal
benefit generated from learning processes, thus suggesting a negative relationship as they may
lose their ability to compete. The average age of our sample of firms is 23 years, with the
firms in the services sector being slightly younger than those in industry.

The implementation of organizational changes such as new work organizations or new
knowledge management systems may positively impact technological innovation. It has been
argued that the complementarity use of technological capabilities and organizational com-
petencies may improve a firm’s economic performance. Thus, we have included a dummy
variable (innorg) indicating whether the firm has introduced an organizational innovation (the
implementation of a new organizational method in the firm’s business practices, workplace
organization or external relations, according to the definition proposed by the Oslo Manual
(Oslo, 2005; p. 51). Of our firms, 41% have introduced in the observed period, an organi-
zational innovation, without significant differences at the sectoral level, whereas interesting
differences emerge according to the firms’ perceived competitiveness: the propensity to in-
troduce organizational innovation is equal to 52% in the "higher" group, compared to 34% in
the "lower" group.

Other variables reflect changes in the firm’s organizational structure. This information
derives from the CIS questionnaire and concerns the corporate restructuring and outsourcing
activities at the firm level, which may have occurred during the period 2010-2012. Thus,
the dichotomous variable change assumes the unit value if one of these events have occurred
during the observed time span. In addition, variable newunits indicates whether the firm has
created new productive units in Italy or abroad. Summary statistics show that firms in the
services industry are more dynamic compared to those in the industrial sector.

Finally, we also consider the role of internal barriers to the achievement of business ob-
jectives. In the CIS survey, firms are asked to assess the importance of different potential
obstacles that are related to financial barriers, skill barriers and high costs of market entry.
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From these answers, we construct a binary variable (ostob_int) that takes the value of 1 if the
firm considers the degree of importance of these barriers as high or medium. The variable
takes the value of 0 if the firm considers the barrier of low importance or not relevant at all.
Another binary indicator is derived from the Industrial census (ostinn_int) and considers more
specifically the degree of importance of internal factors hampering innovation, including the
lack of information on technology and markets and on potential partners for innovation. The
degree of importance of these obstacles is ranked higher for industry firms than for services
and in the group of firms with a lower perception of their competitive level.

Internationalization. In this group, we include a set of variables that describe the spa-
tial dimension of a firm’s business activity. We have included a dummy variable indicating
whether the firm went abroad to sell its product/services during 2011 (intern). The share of
firms engaged in international trade is equal to 43%, with the high prevalence of firms operat-
ing in the industry compared to services sectors (47% vs. 39%). Additionally, the propensity
to export is positively associated with a firm’s perceived competitiveness: the share of export-
ing firms is significantly higher in the "higher" compared to the "lower" group of firms (+7
percentage points).

Productive internationalization is considered by including a dummy variable indicating
whether the firm produced goods or services abroad (through FDIs or other international
agreements) in 2011 (intern_pd) and two dummy variables that indicate whether the firm
created new productive units in Europe (newunits1) or in non-European countries (newunits2)
during the years 2010-2012. Productive internationalization is modest according to our data:
only 8% of our sample produced abroad in 2011, and only 2% of our firms declared that they
established new productive units in non-EU countries during the period 2010-2012. This
evidence confirms established stylized facts on the internationalization of Italian firms. It is
interesting to note that in the services sector, firms tend to have a higher propensity to move
abroad in Europe than in the industry (11%, +6 percentage points).

Motives underlying a firm’s choice to invest abroad are important determinants in the
process of internationalization; thus, we have included two dichotomous variables that are
intended to capture the relevance of factors that are related to the need of acquiring resources
at a lower cost (int_cos) or exploiting the possibilities granted by new markets (int_mkt).

Finally, the ratio of foreign employees to total employment (w_ue) is another dimension
of a firm’s internationalization that we have considered. This ratio is modest in our sample of
firms (3%), emphasizing the low propensity of Italian firms to attract foreign staff.

Ownership structure. The corporate structure is another relevant dimension that may
affect a firm’s perception of its competitiveness. The ownership structure is captured by
variable gp, a dummy variable indicating whether the firm is part of a corporate group, while
the relevance of family ownership is captured by a dummy variable (prop_fam) assuming the
unit value when at least one of the three main shareholders is a family. Another indicator
(manag) considers the role of the managerial responsibility within the firm, compared to the
cases where the responsibility is under an individual entrepreneur or under a family. A firm’s
ownership nationality is captured by variable (prop_ita), which considers the nationality of
the shareholders and assumes the unit value when at least one has Italian nationality. These
statistics indicate that Italian firms are mainly family-owned and family-managed: 68% of
the firms in our sample are family run, and in less than one-fourth of the cases, the firm’s
management is under the responsibility of a professional manager. Additionally, note that
foreign ownership plays only a minor role (on average, only 10% of our sample belongs to
an international group; see variable gp_int), thus confirming the poor attractiveness of the
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Italian economic system (UNCTAD, 2013). However, our data highlight sectoral differences:
in services, the role of both family and national ownership is less strong than in industry.

4. Methodology

To model a firm’s self-perception, we adopt an empirical specification that enables us
to analyse the impact of different competitiveness dimensions by using a stepwise proce-
dure. We first consider the impact of groups of homogeneous determinants for each type of
dimensions (output, input, knowledge capital, market conditions, organizational patterns, in-
ternationalization, and ownership structure), and then, after determining the most meaningful
characteristics that are relevant for self-perception, we will set up a comprehensive model,
which may summarize the entire set of relevant dimensions.

Our econometric strategy is represented by a generalized order logit model (Fu, 1999;
Williams, 2006), which can be formalized as follows:

P (comp_perci > j) = g(Xβj) =
exp(αj +Xiβj)

1 + exp(αj +Xiβj)

j = 1, 2, ....,M − 1 i = 1, 2, ...., N

(1)

where M is the number of categories of the dependent variable, X represents the set of
explanatory variables, and the subscript i identifies the firm in the sample N .

Our dependent variable comp_perc has three categories: 1, "lower"; 2, "in line"; 3,
"higher". Thus, the probability that variable comp_perc will take each of the three values
is equal to:

P (comp_perci = 1) = 1− g(Xiβ1)

P (comp_perci = 2) = g(Xiβ1)− g(Xiβ2)

P (comp_perci = 3) = g(Xiβ2)

(2)

When M > 2, this model is equivalent to estimating a set of binary logistic regressions
where the ordered categories of the dependent variable are combined. If M = 3, for j=1, the
category 1, "lower", is contrasted with the categories 2, "in line", and 3, "higher". For j=2,
the categories 1, "lower", and 2, "in line", are contrasted with the category 3, "higher", and
for j=3, the category 3, "higher", is contrasted with the categories 1, "lower", and 2, "in line".

It is worth noting that in the generalized ordered logit model, the proportional odds as-
sumption is relaxed as the coefficients β’s may vary for each value of j. In other words, it is
assumed that the relationship between each pair of outcome groups, say the "lower" versus
the other two categories or the "higher" versus the first two categories, may be not the same.
This methodology allows for a more precise estimation of the expected impacts, which may
remain hidden when a "parallel-lines" model is assumed.

To provide a more precise measure of the effects of each of the explanatory variables
with respect to the firm’s competitiveness perception, we present estimates of the odds ratios,
which we now discuss.

For a logit model with a set of variable X and an additional variable of interest z, the odds
ratio (or) change when z changes by one unit is:

or =
Pr(yi = 1|X, z + 1)/Pr(yi = 0|X, z + 1)

Pr(yi = 1|X, z)/Pr(yi = 0|X, z)
= exp(βz) (3)
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where βk is the coefficient of z.
For a continuous variable, the odds ratio is the change in the probability for a unit change

in that variable. For a dummy variable, it is the difference in the probability between firms
with the characteristic described by the dummy variable and the rest of the population.

Recall that the ordered logit model estimates the regression coefficients over the levels of
the dependent variable; thus, we need to compare individuals who are in groups greater than
j with those who are in groups less than or equal to j, where j is the level of the response
variable. The interpretation would be that for a one-unit change in the predictor variable,
the odds for cases in a group that is greater than j versus less than or equal to j are the
proportional odds times larger.

5. Econometric estimates

5.1 Results by groups of dimensions

Following the methodology outlined in the previous section, we first consider the impact
on a firm’s self-perception of groups of homogeneous determinants for each type of dimen-
sions.

Economic and technical efficiency We observe a positive and significant effect of a firm’s
profitability. The effect of variable ros on the likelihood of having a positive perception is
lower in the group of higher performers (+2.3%) compared to the larger group of non-negative
performers (+3.9%). This may be justified on the grounds that higher performers should
compete in a more complex environment, and this circumstance may negatively affect the
likelihood of reporting a positive score. In the industrial sector, the probability gap between
the two groups of performers becomes more pronounced, thus indicating that industrial firms
may face greater complexity compared to firms operating in the services sector.

To capture the notion of "relative" competitiveness and how this affects individual per-
ceptions, we also estimate a model where a firm’s profitability and productivity are industry-
adjusted (dros and dva). We derive these additional measures by subtracting the mean sec-
toral values from the individual firm’s ros and va. The impacts we observe are mild, thus
signalling a possible low self-perception of the firm’s economic performance when this is
evaluated in relative terms.

Another dimension with a positive impact on a firm’s perception is its market share. Our
estimates do not indicate any differentiation between categories of the dependent variables as
the Wald test of parallel-lines assumption is statistically insignificant.8 Thus, a one-percent
increase in the market share determines an increase in the likelihood of a positive perception
equal to +2.5% without significant differences at the sectoral level.

The introduction of a product/process innovation, as measured by the inntech dummy,
positively affects a firm’s perception, particularly in the group of higher performers where the
probability of a positive assessment is 55% higher than the rest of the sample (+65% in the
services).

8 Within the gologit2 procedure for Stata program the parallel-lines assumption is tested through an iterative
process. First, a totally unconstrained model is fitted. Each variable is then submitted to a Wald test to verify
whether its coefficients differ across equations, e.g., whether the variable meets the parallel-lines assumption.
If the Wald test is statistically insignificant for one or more variables, the variable with the least significant
value on the Wald test is constrained to have equal coefficients across groups. The model is then refitted with
constraints, and the process is repeated until there are more variables that meet the parallel-lines assumption.
A global Wald test is then performed on the final model with constraints versus the original unconstrained
model; a statistically insignificant test value indicates that the final model does not violate the parallel-lines
assumption.
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Physical and financial input. Among this group of dimensions a firm’s dependence on ex-
ternal financing plays a relevant role in affecting its competitiveness self-assessment. In par-
ticular, the leverage ratio negatively affect the probability of a positive score: a one percent
increase in the debt to net capital ratio reduces the probability by 2.8% in the full sample of
firms, although the coefficients estimated separately for the industry and the services activities
are not significant at conventional significance levels. The effect we observe is non-significant
when the dlev variable, which is industry-adjusted, is included.

Our results also suggest that being highly dependent on external financing reduces the
likelihood of a positive perception regardless of whether external resources are required for
productive investments or in order to face liquidity constraints. It is interesting to note that
firms which borrow from a limited number of banks tend to have a lower perception. This
result may indicate that Italian firms prefer to diversify external financing resources among
several banks. Estimations by sector reveal a more controversial picture as the bank coef-
ficient in not significant in the industry sector, whereas it is negative and significant in the
services sector, where having established a close relationship with a limited number of bank
reduces the probability of a positive perception by 22%.

The characteristics of physical inputs do not enter as important determinants of a firm’s
self-assessment: firm’s size (empl) and labour compensation have a positive impact but the
effect is very mild, while the workforce composition, both in terms of young and female
workers, has a very mild effect.

Physical capital deepening (kl) does not play a key role, although it is worth noting that
individual perceptions are positively influenced by the decision to invest in advanced ma-
chinery and equipment for innovation (rmac), with results that are differentiated by groups
of firms according to their relative self-assessed performance. In particular, if we look at the
entire sample (both industry and services firms), the probability of having a higher perception
is increased by 16% in the group of "positive" performers, but it is much higher in the group
of higher performers (+49%). These differences characterize specifically the industrial sector.

Knowledge capital. On average, skilled workers represent a limited component of the overall
employment (5% in our sample of firms), and this may justify the very mild effect that vari-
able h_skill_w has on a firm’s competitiveness perception (mostly confined to the services
sector). Despite this evidence, our estimates also suggest that a firm’s decision to employ
high-skilled workers during year 2011 (hcapital_11) positively and significantly affects a
firm’s perception. Estimates over the entire sample indicate a higher effect in the group of
higher performers (+69%) compared to the group also including the firms "in line". In addi-
tion, we should expect a higher impact in the services sector compared to industry, although
estimates by sector do not capture any significant difference between groups of performers.

Among the group of variables indicating a firm’s innovation propensity, the engagement
in marketing innovation exerts a positive and significant impact (+40%) only in the restricted
group of higher performers, while in the broader group of non-negative performers, the impact
is not significant, thus indicating the possible role of heterogeneity in the firm’s perception.
This evidence characterizes specifically the industrial sector, whereas in the services sector,
we do not observe significant differences between the two groups of firms.

A firm’s perception is also positively affected by the ability to put in place training activ-
ities for innovation, although the effect is significant within the services sector but not at the
industry level. In line with this result, it is interesting to note that only within the restricted
group of higher performers in the services sector, involvement in internal R&D activities
positively and significantly affect a firm’s competitiveness perception.

Finally, intellectual property protection, for which the variable int_prop serves as a proxy,
exerts a positive and significant impact in both the industrial and services sectors, thus indi-
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cating that intellectual property has increasingly been perceived as a source of competitive
advantage for all businesses.

Organizational patterns and ownership structure In general, organizational changes signifi-
cantly have an impact on a firm’s perception: having established new productive units during
the period 2010-2012 (newunits) together with the introduction of new organizational forms
(innorg) show a significant impact on the probability of positive perception. Conversely, in-
dividual perception is negatively affected by obstacles to innovation and, more in general,
to the successful achievement of business objectives. It is interesting to note that the esti-
mated (negative) effect of variable ostinn_int is lower in the sub-group of higher performers,
thus indicating that the impact of internal obstacles to innovation, although relevant, may be
mitigated when the firm has a positive perception of its competitiveness level. A firm’s age
presents a negative impact, thus suggesting that older firms may face greater difficulties in
competing.

Our estimates also show that firms’ perception increases with more complex ownership
structures. Taking part in a corporate group (gp) has a positive and significant impact in both
the industrial sector and the services sector, while family ownership (prop_fam) exerts a neg-
ative impact, although not significant at conventional significance levels in the specifications
by sector.

It is worth noting that the relationship between having managerial responsibility (gest_manag)
and a firm’s competitiveness self-assessment indicates a non-parallel slope, with the group of
higher-performers showing a significant impact on the likelihood of a positive perception,
while the effect does not appear significant when also including the firms "in line". This
result holds for the services firms, while for the industrial firms, a constant coefficient (al-
though not significant at the conventional levels) may indicate that the two groups of firms do
not differ much.

Market conditions Our results show that sectoral characteristics such as industry concentra-
tion (cr5) or sectoral technological opportunities, for which the innset ratio serves as a proxy,
do not significantly affect firms’ perception.

Regional factors have a role in determining the positive self-perception of industrial firms:
firms localized in the north-western, north-eastern and central regions show a better percep-
tion of their competitiveness compared to the firms localized in the South. Localization does
not significantly affect the self-assessment of the services firms.

As concerns the international dimension of competition, for which the variable int_comp
serves as a proxy, firms are more likely to have a negative perception when their competitors
are localized abroad, although the estimated effect is not significant in the group of higher
performers.

In addition, firms’ perception is negatively affected by potential obstacles such as the pres-
ence of dominant competitors or market factors such as possible barriers to the achievement
of business objectives. Our results show that the effect of the variable ostinn_mkt is relevant
(-59% in the total sample of firms) and appears to be differentiated in the services sector, with
a lower impact in the group of higher performers. Similarly, the coefficient estimate of the
variable ostob_est shows effects that are differentiated in both the industry and services sec-
tors: firms that perceive themselves as higher performers have a probability reduction, which
is lower than in the group that also includes the firms “in line".

Internationalization Our estimates suggest that firms that are a part of an international group,
for which the dummy gp_int serves as a proxy, tend to have a better perception of their
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competitiveness. According to our model, the probability change is higher in the industrial
sector (+45%) compared to the services sector (+25%).

Considering firms’ internationalization choices, a firm’s propensity to export (intern) sig-
nificantly affects the probability of a positive self-assessment, but this effect is confined to
the group of higher performers (+21%). Estimates by sector unveil a more differentiated pat-
tern: in the services sector, the impact is positive and significant (+23%) without any relevant
differentiation by groups of firms, while in the industrial sector, the impact is positive in the
group of higher performers but it is negative - although not highly significant - in the broader
group of firms that also includes the firms "in line". This result suggests a possible higher
level of perceived complexity that may be felt by those industrial firms that decide to sell their
products abroad.

Conversely, the propensity to produce services or goods abroad, for which the variable
intern_pd serves as a proxy, does not produce a significant impact. This result is as expected,
given the reduced number of firms engaged in productive internationalization, according to
the industrial census results. Complementary information may be derived from the CIS sur-
vey: the decision to establish new units in other EU countries (variable newunits1) has a pos-
itive impact, while the impact of having established new plants in non-EU countries (variable
newunits2) is not significant. This latter evidence is, however, as expected, given the mod-
est proportion of firms reporting new plants in non-European countries during the observed
time span. Finally, our estimates show that factors influencing productive internationalization
may affect differently the probability of a positive self-assessment depending on the sector of
activity: in the services sector, we observe a significant probability reduction (-51%) when
delocalization is driven by the need to find resources at lower costs (variable int_cos). Con-
versely, in the industrial sector, the probability of providing a higher score increases more
than double when the need to move abroad is justified on the grounds that firms want to
exploit opportunities for new markets (variable int_mkt)

5.2 The full model: a parsimonious specification

In the previous section, we have modelled a firm’s competitiveness self-perception and
the factors affecting it by using a one-at-a-time approach instead of all simultaneously. This
approach is relevant, as it allows one to pinpoint the best proxies for each of the factors we
have suggested in Section 3.2.

In this section, we attempt to unify these preliminary results in order to propose a parsi-
monious specification that may fully describe the complex mechanisms at work. As a first
step, a full specification is estimated to test for the joint significance of all the covariates in
each group of dimensions. The results indicate that all the dimensions of competitiveness we
have identified are relevant in shaping individual perception: the chi-square tests presented in
Table 6 are significant for the complete sample of firms. Nevertheless, the tests performed by
sector of activity unveil a quite controversial result for the industrial sector, as the variables
included in the internationalization group are not jointly significant when combined with the
full set of determinants, and the same is true for the group of variables indicating a firm’s
ownership structure, which is highly insignificant.

Although these tests only indicate that some of the variables used are jointly equal to zero
in the industrial sector and thus do not imply that all of the estimated coefficients are equal
to zero independently, we intend to explicitly investigate the role of sectoral differences in
explaining possible heterogeneity in firms’ self-perception.

In the specification shown in Table 7, we propose a parsimonious model, by including a
restricted group of regressors, which may adequately synthesize our original set of factors.
In the first two columns, we present the results for the complete sample of firms. In the
first column, we also include a dummy variable indicating whether a firm operates in the
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industrial sector, with the reference category being the services sector. The results indicate
that industrial firms are expected to give a lower score to their competitive position compared
to the services firms (-27%). On the basis of this evidence, a likely ratio test is used to test for
structural change in the coefficients over the two sub-groups of industry and services firms.
The test rejects the null hypothesis of equality between the two groups of coefficients, thus
suggesting that firms operating in the industrial and services sectors do perceive differently
competitiveness factors.

The ros index and the inntech dummy are proxies for the economic and technical effi-
ciency. The positive effect of a firm’s profitability on individual perceptions continues to
be strong and differentiated among sectors and groups of firms. The effect of technological
innovation is confirmed positive and significant although the parallel-line assumption is not
violated, and thus, we do not observe differences between groups of performers when the
effect is conditional on additional regressors. Nevertheless, the results for the services sector
confirm the higher impact on the likelihood of a positive perception compared to the industrial
sector.

From the group of physical and financial inputs, we have selected the leverage index
(physical inputs do not play a key role in the restricted specification in Table 2, part B). The
effect of variable lev continues to be negative although not highly significant in the full sample
of firms and not significant at the conventional significance levels in the sub-samples at the
sector level. The evidence that the lev coefficient is not highly significant when conditioning
to the effect of other regressors is not surprising if one considers that the leverage index is
derived from an administrative source of data (balance sheets), which is not designed for
statistical purposes. Nevertheless, this result is consistent with the evidence in the restricted
specification where we do find support that being highly dependent on external financing
reduces the probability of a positive perception, without significant differences at the sectoral
level.

Among the group of variables reflecting knowledge capital, we have selected three dum-
mies indicating a firm’s decision to employ high-skilled workers (hcapital_11), its propensity
to introduce marketing innovation (innmkt) and the intellectual protection variable int_prop.
All these variables positively and significantly affect a firm’s self-assessment in the restricted
specification of Table 3 and confirm their impact in the full model. In particular, the effect of
variable hcapital_11 continues to be higher compared to the industrial sector, although with
homogeneous slop coefficients in the full model.

Among the factors affecting firms’ internationalization, the two variables indicating a
firm’s export propensity and its decision to establish new units in other EU countries have
been retained. The impacts on individual perceived competitiveness continue to be positive
and significant over the entire sample of firms, although in the industrial sector, the estimated
coefficient for variable newunits1 appears not significant at the conventional significance lev-
els. The effect of export propensity confirms a possible larger difficulty, which may be per-
ceived by industrial firms compared to services firms.

The coefficient of the dummy gest_manag, which we have selected among the factors cap-
turing the effect of complex ownership structures, is confirmed positive and significant. Note
that in the industrial sector, the coefficient is now significant, although the effect continues to
be milder compared to the services sector.

Finally, we have considered a firm’s market condition by including the dummy variable
indicating whether its competitors are located abroad (int_comp) and the firm’s localization
dummies. When conditional on the additional set of regressors, the negative impact of the
int_comp dummy on individual perception is more precisely estimated in the group of higher
performers: in fact, we observe in the full specification a negative and significant impact,
which is, however, less pronounced than in the broader group of non-negative performers.
This result indicates that firms that are better positioned than competitors perceive themselves
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as less constrained by international competition compared to the group of firms that are in line
with competitors.

The impact of the localization dummies in the industry sub-sample is now less significant,
compared to the restricted specification in Table 5, particularly for the northeast and central
areas. This result is not surprising, as other variables included in the full model (i.e., inn_tech,
int_prop and gest_manag) are related to geographical characteristics and thus may pick-up
regional differences.

6. Discussion and conclusions

In this paper, we have proposed a novel approach for analysing firm-level competitive-
ness, as it adopts a different point of view, namely, that of a firm’ subjective perception. We
have defined a conceptual framework that has enabled us to investigate how firms perceive
their competitiveness level and how they feel the influence of competition factors.

By using a large, integrated database, we have identified groups of homogeneous deter-
minants - both survey-based and derived from administrative archives, which are commonly
indicated by the literature as mechanisms affecting a firm’s competitiveness (economic and
technical efficiency, physical and financial input, knowledge capital, market conditions, orga-
nizational patterns, internationalization, and ownership structure).

We have adopted a stepwise procedure that allows one to first analyse the impact of each
group of determinants and then, after determining the most meaningful characteristics that
are relevant for self-perception, to set up a comprehensive model, which may summarize
the entire set of relevant dimensions. Our econometric strategy is represented by a general-
ized order logit model, which has been used to predict an ordinal dependent variable derived
from a self-reported status (higher, in line, lower than competitors). By allowing regression
coefficients to vary across different categories of the dependent variable, this methodology
provides a more precise estimate of the expected impacts, which may remain hidden when a
"parallel-lines" model is assumed.

Our results indicate the presence of sectoral specificities and group heterogeneity in the
way firms perceive their competitiveness. We show that industrial and services firms perceive
differently those factors of competitiveness such as profitability, technological innovation,
knowledge capital, complex ownership structure and internationalization patterns. Indeed,
differences also emerge if one looks at the sectoral sample means. It is worth noting that
services firms are smaller, endowed with more female-intensive workers and less exposed to
international competition. They are younger and with more younger, skilled workers than
those operating in the industrial sector. These latter characteristics may in part explain a
somewhat more advanced organizational structure (less family managed and more open to
foreign ownership). Although we are aware of the fact that the services sector considered
in this study includes a collection of tertiary activities, which are highly diversified, there is
room to believe that this evidence could offer interesting suggestions for further research.

We have also found that firms’ top performers, according to their perception, tend to score
more positively, compared to the other firms with non-negative self-perception a number of
competitive factors indicating technological input and output, knowledge capital and man-
agerial abilities. They also tend to be less constrained by threats such as liquidity pressures,
internal obstacles to innovation, market factors hampering business goals and international
competition.

We further note that the heterogeneity we observe by groups of performers is not always
confirmed when moving to the parsimonious specification. Thus, we conclude that although
the sign of the variables included remains confirmed and significant, group-specific differ-
ences, which are captured in the set of regressions by homogeneous determinants, may be
lost in the full model, which combines the various mechanisms at work.
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In other cases, sectoral specificities and group heterogeneity are robust to the model spec-
ification. Our estimates show that for the top performers in the industrial sector, the impact
of operating profitability on the likelihood of a positive perception is lower than in the group
of non-negative performers, thus indicating that industrial firms may face greater complexity
compared to firms operating in the services industry. However, we observe that in the ser-
vices industry, having an ownership structure based on managerial responsibility positively
and significantly affects the likelihood of a positive assessment only in the group of top per-
formers.

The evidence outlined should certainly not be regarded as a rigorous test of the hypothe-
sized relationships but rather as a proposed conceptual framework for competitiveness anal-
ysis. The methodology proposed in this work allows us to predict firms’ confidence in their
competitive position by linking self-reported data on perceived competitiveness to a wide
range of possible determinants, both quantitative and qualitative, which are not confined to
the typical price-cost aspects of competitiveness.

Our suggestion is that the use of a perceived competitiveness indicator, which may be de-
veloped by gathering the responses coming from structural business statistics, could provide
useful insights for more focused competitiveness policies. When a micro-founded approach
to self-reported competitiveness is adopted, as the one that is the basis of the present work,
both academics and policy analysts may be better oriented for a comprehensive interpreta-
tion of possible mismatches observed between individual perception and what they actually
observe in the real economy.
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Appendix 1 - Samples’ comparison: distribution by sector, localization,
                            size and perceived competitiveness
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Appendix 2 - List of variables
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Appendix 2 continued - List of variables



HOW DO FIRMS PERCEIVE THEIR COMPETITIVENESS? MEASUREMENT AND DETERMINANTS

Appendix 3 - Descriptive statistics by perceived competitiveness
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Appendix 3 continued - Descriptive statistics by perceived competitiveness
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Table 1 - Average values by sectors

Two-sample t-test with equal variances (confidence level=0.95).
(a) Medians are reported. The Wilcoxon rank-sum-test is performed.
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Table 2 - Firm’s perceived position against competitors - Economic and technical efficiency (Part
A) and Phisical and financial inputs (Part B) (odds ratios)

Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Table 3 - Firm’s perceived position against competitors - Knowledge capital (Odds ratios)

Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Table 4 - Firm’s perceived position against competitors - Organizational patterns (Part A) and Own-
ership structure (Part B) (Odds ratios)

Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Table 5 - Firm’s perceived position against competitors - Market conditions (Part A) and Interna-
tionalization (Part B) (Odds ratios)

Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7 - Firm’s perceived position against competitors - Restricted model

Standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. The log likelihoods ratio test for structural stability is a 
chi2 test for equality between two sets of coefficients. The 95% critical value is equal to 48.29

Table 6 - Test for the joint significance of covariates by group of dimensions
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