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Abstract
This paper employs Porter’s diamond model to examine the relationships between a
firm’s locational environment, its innovation capabilities, and competitive advantage assessed
in terms of various performance indicators. This study implements a structural equation
model that is estimated with the partial least squares (PLS) approach using a sample of 2,345
East German firms. This investigation shows that a high frequency of cooperation spurs firm
innovativeness and performance, but that a strong focus on local demand impedes both.
Various types of governmental support as well as the quality of locational factors tend to be
more important for less innovative companies compared to the more innovative ones. The
results indicate that strong local competition is an impediment to firm innovativeness and
performance with conflicts which Porter’s prediction.

Keywords: Competitive advantage, firm environment, innovativeness, partial least squares
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Locational and Internal Sources of Firm Competitive Advantage:
Applying Porter’s Diamond Model at the Firm Level
1. Introduction
Porter (1990) posits that national competitive advantage finds its source in a
combination of strategic management and international economics. Porter’s framework
influences and stimulates a large and growing body of theoretical and empirical research ().
Research applies the diamond model at the country and/or industry level (e.g., Bellak and
Weiss 1993; Cartwright 1993; Jin and Moon 2006; Hodgetts 1993; Moon, Rugman and
Verbeke 1998; Öz 2002; Porter 1998a). Additional research explores the sources of
competitive advantage in particular regions or even cities (e.g., Nair, Ahlstrom and Filer
2007, Windsberger 2006).
Despite the fact that Porter himself mentions extension of the diamond model to the
firm level, use of the model to investigate the locational antecedents of firm competitiveness
and performance is rare and limited to qualitative analyses based on interviews with managers
or consist of case studies of firms mainly located in certain clusters and well-known,
advantaged regions (e.g., Asheim and Coenen 2005, Britton 2004; Tavoletti and te Velde
2007; Windsberger 2006).
Using Porter’s diamond model as a guiding framework, this paper estimates to what
extent locational resources impact firm innovativeness and performance. The analysis uses
data on 2,345 German firms located in East Germany collected in a survey conducted in 2004.
The questionnaire included many aspects of innovation activities, performance indicators as
well as frequency of cooperation activities in various fields, and, additionally, had a special
focus on the assessment of locational conditions with respect to 15 different locational factors,
ranging from qualified labor, proximity to customers, research facilities, and transportation
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infrastructure to support by local authorities. Taking into consideration that locational
conditions improved significantly over the last 15 years in many East German regions and, on
the other hand, that a strong heterogeneity still exists among its regions (Fritsch, Hennig,
Slavtchev and Steigenberger 2007), these data are ideally suited for testing the influence on
locational effects on firm performance (Lejpras and Stephan 2010, Stephan 2010).
To examine the sources of firm competitive advantage and performance, the present
study develops a structural equation model and estimates the model using the partial least
squares (PLS) method. This method appears infrequently in economics and management
research, but the approach is useful for estimating complex cause-effect relationship models
and allows both for reflective and formative specifications of the latent variables (e.g.,
Lohmöller 1989). To account for the multidimensionality, that is, various aspects of the latent
variables included in the structural equation model, they are operationalized as formative
measurement models and represent indexes—combinations of their various indicators (see
Coltman, Devinney, Midgley and Venaik 2008 for an overview on theoretical and empirical
considerations in model specification).
The paper is structured as follows. Section 2 describes Porter’s diamond model and
key criticisms of it. Section 3 provides details about the data. Section 4 contains a brief
overview of methodological issues, followed by a presentation of the model design. The
estimation results appear in Section 5. Conclusions and limitations of the study as well as
suggestions for future research are in Sections 6 and 7.

2. Theoretical Background: Porter’s Diamond Model
Porter’s diamond model stresses the significance of both internal and external sources
in creating firm competitive advantage (Porter 1998b): “Untangling the paradox of location in
a global economy reveals a number of key insights about how companies continually create
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competitive advantage. What happens inside companies is important, but clusters reveal that
immediate business environment outside companies plays a vital role as well.” Porter views
firm innovation activities as a major internal source of achieving and sustaining
competitiveness and performance. Thus, he defines innovation very broadly as something
with a novel feature, including not only new technologies embodied in a new product design
or a new production process, but even including new ways of doing things, for example, a
new marketing approach or a new training method (Porter 1998a). Innovation is conducive to
enabling companies to break into entirely new markets or discover an overlooked market
segment or niche. Moreover, to achieve international leadership, it is necessary that consistent
innovation, defined as a process of constant improvement and upgrading, is part and parcel of
a firm’s strategy (Porter 2000).
However, Porter finds that firm competitive advantage and ability to persistently
innovate embeds in external sources, that is, national and/or locational attributes—knowledge,
relationships, motivation—that distant competitors cannot match (Porter 1998a; 1998b). In
the diamond model (see Figure 1), Porter presents the environmental antecedents of national
competitive advantage, namely, factor conditions, demand conditions, and related and
supporting industries as well as firm strategy and rivalry. Moreover, Porter includes the effect
of government and chance on these four major external factors of competitive advantage.

Figure 1 about here.

With respect to factor conditions, Porter argues that access to specialized and
advanced input factors (such as highly skilled human resources or scientific and technological
infrastructure) leads to competitive advantage in knowledge-intensive industries. These
production factors are scarce, expensive, and more difficult for foreign rivals to imitate than
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generalized and/or basic factors are. On the other hand, however, selective disadvantages in
more basic factors may have also a stimulating effect by exerting pressure on firms to
innovate and upgrade so as to overcome these factor shortages.
According to Porter, demand conditions in the home base influence industry
competitiveness through three mechanisms. First, an industry will have an advantage when a
particular market segment is larger and more important at home than elsewhere. Second,
sophisticated, demanding buyers in the home base pressure firms to meet high standards, to
innovate, and to upgrade into more advanced market segments. Third, the demands of
domestic buyers should anticipate the needs of customers from other countries. Porter argues
that a large home market that meets all three conditions will be highly supportive of
international competitiveness.
Related and supporting industries make up the third corner of the diamond model. The
relationships between firms and suppliers play a decisive role in the value chain that is crucial
for innovation and improvement. In close collaboration, local suppliers assist firms in
establishing new methods and technologies. Productivity enhancement also occurs when
cluster participants recognize their complementarities and facilitate them.
The fourth antecedent of national competitive advantage is firm strategy and rivalry.
Porter stresses the decisive role of geographically proximate, strong rivals: such a situation
results in a constant pressure on each firm to offer competitive products, quality
improvements, and strategic differences.
In addition, Porter’s model captures the roles that government and chance play (e.g.,
unpredictable technological discontinuities, wars, and other chance events) as factors
influencing the functioning of these four environmental antecedents (Porter 1990).
Porter’s diamond model is not without its critics (e.g., Davies and Ellis 2000; Gray
1991; Martin and Sunley 2003; Reich 1990; 1991). One of the most fundamental criticisms
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has to do with the model’s high level of abstraction and the ambiguity of the manifestation of
proposed relations, that is, Porter’s shifts in explaining the competitive advantage or
competitiveness at a variety of conceptual scales: the nation, the industry, the individual firm
or the regional and locational levels. Moreover, Porter claims that all aspects in the diamond
model interact and reinforce each other but, in fact, the model does not explicitly include
independent variables: every variable is related to the other variables, thus each variable is
dependent. These mutual relationships between the environmental antecedents permit a wide
range of causal relations and interpretations and are therefore quite problematic. Finally, the
diamond model has not yet been operationalized for empirical testing at the micro-level. This
study intends to fill this gap.

3. Data
The analysis uses firm-level data collected by the German Institute for Economic
Research (DIW Berlin) in 2004.1 About 30,000 companies from East Germany were
surveyed; the response rate was approximately 20 percent. The questionnaire included 49
questions pertaining to general information about the firm and its activities, business and
competition situation, innovation and R&D activities, and collaboration and networking, as
well as questions about locational conditions.
A potential limitation of this study is that, in addition to quantitative indicators (e.g., number
of patent applications or turnover), the analysis uses analysis uses the firms’ own assessments of

business situation and locational conditions, raising the potential for bias in the data. Indeed,
it is possible that a firm’s assessment of locational conditions may not reflect the objective
reality of same (e.g., perceived vs. actual distance from university or airport). However, the
perceptions, objectively true or not, of potential decisionmakers are crucial because these

1

The survey was carried out on behalf of the German Ministry of Education and Science.
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perceptions can affect decisions they may make about location of their economic activities
(Audretsch and Dose 2007, Czarnitzki and Hottenrott 2009, Egeln, Gottschalk and Rammer 2004).
After deleting observations with missing values, the data set consists of 2,345 firms.
The study distinguishes between high-innovative firms (541 firms) and those that are less so
(1,804 firms). A company is considered a high-innovative firm if it either developed and
brought a completely novel product to the market or applied for a patent in 2003/2004. This
distinction is important because this study aims to explore whether the competitive advantage
of high-innovative firms is more locally embedded than that of less-innovative firms, or vice
versa. In other words, the goal is to investigate how important a firm’s close environment is to
its innovation capabilities and competitive advantage taking degree of innovativeness into
consideration.
Table 1 shows the distribution of firms within economic sectors at the NACE 2 level;2
about 75 percent of the firms in both groups (high- or less-innovative) are manufacturing
firms. However, but not surprisingly, the high-innovative firms in the sample appear more
frequently than the less-innovative firms in manufacturing branches generally regarded as
innovative (see Götzfried 2004), for example, chemicals and chemical products (NACE 2:
24), machinery and equipment (NACE 2: 29), or medical, precision, and optical instruments,
watches, and clocks (NACE 2: 33).

Table 1 about here.

Figure 2 presents the geographical distribution of the two subsamples of firms: 13.6
percent of the high-innovative firms (H) and 15.9 percent of the less-innovative firms (L) are
located in Berlin, 11.7 (H) and 11.6 (L) percent in Brandenburg, 8.2 (H) and 6.1 (L) percent
2

NACE stands for Nomenclature générale des activités économiques, or, in English, Nomenclature of economic
activities.
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in Mecklenburg-Vorpommern, 11.4 (H) and 10.7 (L) percent in Saxony-Anhalt, 19.1 (H) and
22.7 (L) percent in Thuringia, and 36 (H) and 33 (L) percent in Saxony.

Figure 2 about here.

4. Methodology
To investigate the complex relationships between firm environment, innovativeness,
and performance, this study employs a structural equation model which is presented in detail
in Section 4.2. For estimation, this model implements the partial least squares (PLS)
approach, which is briefly described below.

4.1 Estimation Approach: PLS
The PLS method interplays between data analysis and traditional modeling based on
the distribution assumptions of observables (Wold 1982a). Contrary to the parameter-oriented
covariance structure analysis (e.g., LISREL), PLS is variance based, distribution free, and
prediction oriented (Fornell and Cha 1994). This approach explicitly estimates the scores of
the (directly unobserved) latent variables (LV) as weighted aggregates of their observed,
manifest variables (MV) (Wold 1980). Table 2 sets out the main features of the PLS and
LISREL approaches.

Table 2 about here.

PLS modeling (such as LISREL) starts with a conceptual arrow scheme representing
hypothetical relationships—sometimes including the expected correlation signs between LV
and between MV and their LV (Wold 1982b). The latent constructs can be operationalized as
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reflective or formative measurement models. The reflective manifest variables (also called
effect indicators) are reflected by the LV and should be highly correlated. The formative
manifest variables (cause indicators) are assumed to determine the LV and need not be
correlated (Bagozzi 1994; Bollen and Lennox 1991; Coltman et al. 2008).
PLS estimation occurs in three stages. In the first iterative stage, the values of latent
variables are estimated; in the second stage, the inner and outer weights are calculated; and in
the third stage, the location parameters (means of latent variables and intercepts of linear
regression functions) are determined (Lohmöller 1989).
In this paper, all measurement models are operationalized as formative blocks, in
which case multicollinearity among MVs should be avoided (Diamantopoulos and
Winklhofer 2001). Evaluation of the estimation results in the structural model occurs by
determining the coefficient R2 of the endogenous latent constructs. Chin (1998) classifies R²
values of 0.19, 0.33, or 0.67 as weak, moderate, or substantial, respectively. On the basis of
changes in R2 values, the effect size f2 of a particular exogenous LV on an endogenous LV
can be calculated.3 f2 values of 0.02, 0.15, or 0.35 indicate a small, medium, or large effect,
respectively. To check the significance of the inner and outer weights, t-statistics are produced
via the bootstrap technique by resampling with replacements from the original data
(Tenenhaus, Vinzi, Chatelin and Lauro 2005).4

4.2 Model Design
Using Porter’s diamond model as a starting point for the analysis, the study attempts
to identify significant sources of firm competitive advantage. In other words, the goal of this
paper is to investigate what antecedents of the firm’s locational environment play a pivotal

3

Chin (1998): f2 = (R2included – R2excluded)/(1 – R2included).
We chose options for the bootstrapping procedure as suggested by Tenenhaus et al. (2005); namely, 500
resamples with the number of cases equal to the original sample size, and for sign changes, the option construct
level changes.

4
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role in creating and sustaining its innovativeness and competitive advantage. To this end, the
analysis employs a structural equation model, which is described in detail below.

4.2.1 Outer (Measurement) Models
Detecting and measuring firm innovativeness, competitive advantage, or local demand
conditions is generally viewed as a multidimensional problem. Accordingly, in this study, the
environmental (locational) antecedents hypothesized to be important by Porter, and a firm’s
internal capabilities assessed by the firm’s innovativeness, as well as the firm’s competitive
advantage as measured by the firm’s performance, are considered to be latent constructs
related to various indicators. The analysis uses these indicators to capture various aspects of
the constructs. In the following, the section presents the assignment of the MVs to their LVs.
All outer relations (i.e., relationships between MVs and their LVs) should be positive.
Factor Conditions: This LV is measured by firm assessment of seven various
locational factors: supply of skilled labor (FC1), supply of additional education (FC2), supraregional transportation links (FC3), intra-regional transportation links (FC4), proximity to
universities (FC5), proximity to research institutes (FC6), and support of local financial
institutions (FC7). These variables are measured on a six-point Likert scale, ranging from
unimportant (0), important and very bad quality (1) to important and very good quality (5).
Local Demand: Local demand conditions are measured by two indicators—local
turnover share in total firm turnover in 2004 as a percentage (LD1) and firm assessment of
proximity to customers (LD2). More specifically, LD1 is turnover share achieved by a
company within a 30-km radius of its location and LD2 is measured on a six-point Likert
scale, ranging from unimportant (0), important and very bad quality (1) to important and very
good quality (5).

12
R&S Industries:5 This LV is measured by the frequency of cooperation with research
facilities or other firms in the following areas: basic research (RS1), product development
(RS2), process development (RS3), equipment usage (RS4), and sales (RS5). The indicators
RS1 to RS5 are measured on a five-point Likert scale, ranging from we do not cooperate (1),
we cooperate sometimes (3) to we often cooperate (5).
Rivalry: This LV is measured by three indicators—a dummy variable for main
competitors’ headquarters being located within a 30-km radius from the company location
(R1), firm assessment of main competitors’ size (R2), and firm assessment of number of
competitors (R3). R2 and R3 are measured on a three-point Likert scale: small (1), medium
(2), and large (3).
Government: This LV is measured by firm assessment of four locational factors
capturing the impact of government at various levels—support of job centers (G1), support
from local authorities (G2), support from business development corporations (G3),6 and state
(Bundesland) government support (G4). These indicators are measured on a six-point Likert
scale, ranging from unimportant (0), important and very bad quality (1) to important and very
good quality (5).
Innovativeness: This LV is measured by dummy variables for new products in
2003/2004 (I1), new processes in 2003/2004 (I2), and fundamental organizational changes in
2003/2004 (I3), as well as by number of patent applications in 2003/2003 (I4) and
deployment share in R&D in 2003/2004 as a percentage (I5).
Performance: This LV is assessed in terms of export share in total turnover in 2004
(P1), firm productivity (total turnover over number of employees in 2004) (P2), turnover
growth in 2004 compared to 2003 (P3), firm assessment of profit situation in 2003/2004 (P4),
firm assessment of expected competition in 2005/2006 (P5), and firm assessment of the

5

“R&S Industries” is an abbreviation for “Related and Supporting Industries.”
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development of market volume for a medium term (P6). P1 and P3 are percentages. P4 is
measured on a five-point Likert scale—large losses (1), small losses (2), approximately
balanced (3), small profit (4), and large profit (5). P5 is measured on a five-point Likert
scale—“The competition situation is expected to be …”: much worse (1) to much better (5).
P6 is also measured on a five-point Likert scale—“The market volume is expected to …”:
shrink clearly (1) to grow clearly (5).

4.2.2 Inner (Structural) Model
Considering Porter’s cluster theory and given the fact that this study cannot take into
consideration all aspects and features of, for example, demand conditions or related and
supporting industries as discussed by Porter, Figure 3 presents the corresponding structural
model.

Figure 3 about here.

The paths between the LVs in Figure 3 correspond to the hypotheses that this study
intends to test:
H1:

Favorable factor conditions enhance both firm innovativeness (1a) and performance
(1b).

H2:

Local demand should positively affect both firm innovativeness (2a) and performance
(2b).

H3:

R&S industries enhance both firm innovativeness (3a) and performance (3b).

H4:

Rivalry should positively influence both firm innovativeness (4a) and performance
(4b).

6

Business development corporations are separate corporate bodies; however, public authorities establish and
administrate them (often together with, for example, chambers or financial institutions).

14
H5:

Government should exert a positive impact on factor conditions (5a), and R&D
industries (5b), as well as on firm innovativeness (5c).

H6:

Firm innovativeness should enhance performance.

The model as specified will allow for the identification and also the disentanglement
of both direct and indirect effects exerted by the explaining variables on the dependent
constructs. For instance, government support is assumed to directly influence firm
innovativeness ( H 5c ) as well as have an indirect impact on innovativeness through factor
conditions ( H 5a * H 1a ) and related and supporting industries ( H 5b * H 3a ). Thus, the total
effect of the LV government on the LV innovativeness is:
TotalEffect ( Government → Innovativeness ) = H 5a * H 1a + H 5b * H 3a + H 5c .
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4.3 Control Variables
This study controls for several variables that, according to the literature, might
influence a firm’s ability to innovate or the way it responds to particular locational conditions
(e.g., Acs and Audretsch 1990; Agell 2004; Cantwell 1992; Davies and Geroski 1997; Egeln,
Gottschalk and Rammer 2004; Feldman and Audretsch 1999; Johansson and Lööf 2008;
Keppler 1997; Mansfield 1963; Patel and Pavitt 1995; Schumpeter 1934, Sternberg 1999).
These control variables should capture, on the one hand, the heterogeneity among firms (i.e.,
various firm characteristics) and, on the other hand, the impact of different (settlement) types
of firm location (i.e., urbanization economies, see ). To avoid the potential bias resulting from
this heterogeneity, in the first stage of the analysis, these potential effects are removed by
regressing the manifest variables on control variables separately for both groups of firms
(high- and less-innovative) and then use the residuals from these analyses in the subsequent
step of analysis. The first-stage regression models are as follows:
MVij = Digroup +  a =1 Diagea +  s =1 Disizes +  b =1 Dibranchb +  t =1 Disettlementt + uij ,
3

5

B

3

where

MVij = (original) value of manifest variable j for firm i,
Digroup = dummy variable for affiliation with a firm group,
Diagea = dummy variable for firm age in category a (a = 1 if age < 3; a = 2 if 3 ≤ age < 10; a =

3 if age ≥ 10),
Disizes = dummy variable for firm size in category s (s = 1 if size < 10; s = 2 if 10 ≤ size < 50;

s = 3 if 50 ≤ size < 100; s = 4 if 100 ≤ size < 250; s = 5 if size ≥ 250),
Dibranchb = dummy variable for branch b (b = NACE codes at the two-digit-level),
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Disettlementt = dummy variable for settlement type in category t (t = 1 if firm located in an

agglomeration; t = 2 if firm located in urbanized region; t = 3 if firm located in
rural region), and

uij = disturbance term.
In the second step of the analysis, the residuals from these regressions are used to
define the corresponding manifest variable ( MVij = uˆij ). Note that due to the bootstrapping
technique employed in the second step, all statistical tests will remain appropriate even if
estimates from a first-step regression are used as input in the second step.

5. Results
5.1 Descriptive Analysis

Table 3 provides means and standard deviations (SD) of the MVs included in this
model, along with other descriptive statistics. Moreover, Table 3 presents the results of t-tests
on mean differences for high-innovative firms compared to less-innovative ones. 78 and 48
percent of high-innovative firms established novel products and applied for patents in
2003/2004, respectively. Compared to less-innovative companies, high-innovative ones
appear to be on average significantly bigger (in terms of number of employees). Highinnovative firms have better assessments of some locational factors (i.e., local supply of
skilled labor, supra-regional transportation links, proximity to universities and research
institutes) and tend to cooperate more frequently in various areas than do the less-innovative
firms. However, the high-innovative companies have a smaller share of local turnover and
rate the locational factor proximity to customers worse than do the less-innovative firms. One
interesting result regarding the average values of indicators of rivalry is that less-innovative
firms appear to have a larger number of smaller competitors, which are more frequently
located in their proximity, than is the case for high-innovative firms. Not surprisingly, less-
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innovative firms show a smaller degree of innovativeness than high-innovative companies.
Finally, high-innovative firms appear to achieve better performance than the less-innovative
firms—the means of export share, turnover growth, current profit situation, and expected
competition situation, as well as development of market volume, are significantly above the
means of less-innovative firms.

Table 3 about here.
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5.2 Model Estimation Results
5.2.1 Results for High-Innovative Firms

Figure 4 and Table 4 present the PLS estimation results of structural and measurement
models for high-innovative firms, respectively.7 In this model, six of the twelve hypothesized
inner relations are significant. As expected, high frequency of cooperation in process
development (RS2) and basic research (RS1), as well as in equipment usage, positively
influences firm innovativeness ( H 3a ) and, thus, exerts an indirect positive effect on
performance ( H 3a * H 6 ); the direct impact of related and supporting industries on
performance ( H 3b ) could not be confirmed. Further, the postulated positive relationship
between firm innovativeness and performance turns out to be significant ( H 6 ). The
innovativeness of high-innovative firms is determined by deployment share in R&D (I5),
establishing new processes (I2), and number of patent applications (I5); these firms’
performance—by export share in total turnover (P1), the expected development of market
volume (P6), and turnover growth in 2004 compared to 2003 (P3). In addition, governmental
support positively influences the quality of locational factor conditions ( H 5a ); however, the
LV governmental support and locational conditions) have a nonsignificant impact on the
innovativeness and performance of high-innovative firms.
Nevertheless, contrary to the previously mentioned hypotheses, three significant paths
in the structural model appear to be negative. First, local demand conditions as measured by
turnover share achieved in proximity to the firm (within a 30-km radius from firm location;
LD1) turn out to have a significantly negative influence on both firm innovativeness ( H 2a )
and performance ( H 2b ). Furthermore, rivalry—as measured by firm assessment of number
of competitors (R3), the presence of main competitors in proximity to the firm (R1), and the

7

Comparing the correlations between the MVs according to Diamantoloulos and Winklhofer (2001), the results
reveal no indication of a multicollinearity problem.
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assessment of competitor size (R2; with an estimated negative weight)—negatively affects
firm performance ( H 4b ).

Figure 4 and Table 4 about here.

5.2.2 Results for Less-Innovative Firms

FIGURE 5 and Table 4 set out the PLS estimation results of inner and outer relations
for less-innovative companies, respectively. Here, the vast majority of the postulated
relationships in the structural model turn out to be significant. As expected, the following
locational factors, assessed as good by less-innovative firms, positively influence their
innovativeness (a direct impact; H 1a ) and performance (an indirect effect; H 1a * H 6 ):
support of local financial institutions (FC7), proximity to research institutes (FC6), supraregional transportation links (FC3), regional supply of skilled labor (FC1), and supply of
additional education (FC2). The LV related and supporting industries, that is, a high
frequency of cooperation in product (RS2) and process development (RS3) and in basic
research (RS1), has a positive effect on the endogenous LVs innovativeness ( H 3a ) and
performance ( H 3b + H 3a * H 6 ). The findings support the hypothesizes of the positive
influence of governmental support—support from business development corporations (G3),
state governments (G4), local authorities (G2), and job centers (G1)—on innovativeness and
performance; these various forms of support seem to have both direct and indirect effects
through LVs factors conditions and related and supporting industries. Further, firm
innovativeness appears to have a positive impact on performance. The weights of all
indicators of innovativeness (except for the omitted MV I4, i.e., number of patent
applications) are significantly positive. Exports (P1), expected development of market volume
(P6), the competition situation (P5), productivity as measured by total turnover over number
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of employees in 2004 (P2), and firm assessment of current profit situation (P4) determine
performance.
Contrary to expectations, in this model three of nine significant inner paths have a
negative sign. Local demand conditions assessed in terms of local turnover share (LD1) and
proximity to customers (LD2) seem to negatively affect firm performance ( H 2b ). Finally,
proximity to main competitors (R1) and a high number of competitors (R3), as well as their
size (R2; a negative weight), negatively influence both firm innovativeness ( H 4a ) and
performance ( H 4b + H 4a * H 6 ).

Figure 5 about here.

5.2.3 Comparison and Discussion of Results for Firm Groups

The results reveal that frequent collaboration with a variety of partners is a driving
force behind firm performance regardless of the firm’s degree of innovativeness (see Table 5
which presents the R2 as well as f2 effect size values). Furthermore, the study provides
empirical evidence for the positive relationship between firm-internal innovation capabilities
and competitive advantage as measured by several firm performance indicators.
Regarding the other environmental antecedents of firm innovativeness and
competitive advantage, the analysis shows bigger differences between high-innovative and
less-innovative companies. First, local demand assessed in terms of percentage of local
turnover share appears to have a negative effect on the innovativeness of high-innovative
firms only, a result that seems to contradict Porter’s prediction. However, it is important to
note that the model could not capture any demand characteristics (e.g., degree of
sophistication of local customers). This fact poses a problem because the quality of local
demand arguably plays a pivotal role in a successful user-producer interaction (e.g., Beise-Zee
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and Rammer 2006; Hippel 1988; Porter 1998a). On the other hand, the outcome of the
analysis is in line with the well-documented problem in international management that the
more locally embedded an innovation, the less successful it will be in a foreign market. In
fact, the very definition of high-innovative firms as used in this study—companies that
established novel products on the market and/or applied for patents—creates a type of
selection bias favoring firms oriented to national and/or foreign demand, instead of the local.
Second, in the case of less-innovative firms, support from public authorities at
different levels appears to spur innovativeness and performance. This support occurs, on the
one hand, through direct assistance, for example, R&D grants, and, on the other hand,
indirectly by improving various factor conditions and promoting cooperation activities and
networking in various areas of business activity (Fritsch and Stephan 2005; Lejpras and
Stephan 2010).
The quality of several locational factors appears to be significant for less-innovative
firms; in particular, support of local financial institutions, proximity to research institutes,
supra-regional transportation links, and a regional supply of skilled labor are crucial for the
innovativeness of less-innovative firms. For high-innovative companies, neither governmental
support nor factor conditions are important.
Not surprisingly, the relationship between rivalry and innovativeness is insignificant
for the high-innovative companies in this sample. Recent innovations (e.g., products or
technologies) established by these firms are a novelty on domestic and/or foreign markets
and, therefore, competitors cannot easily and/or quickly imitate them. In the case of lessinnovative firms, a large number of proximate rivals hampers innovativeness. Although these
firms show some degree of innovativeness, their “new” products tend to be either of a type
already on the market or enhancements of existing products. Thus, less-innovative firms
appear to innovate in an attempt to edge out strong rivals and secure their market share and
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economic situation. Finally, in the case of both types of firms, the results reveal that firms that
face strong competition and are chiefly oriented to local markets are less likely to achieve
good performance.

Table 5 about here.

6. Conclusions

This paper provides empirical evidence on the links between locational environment,
firm innovation capabilities, and competitive advantage. The study applies Porter’s diamond
model as a theoretical framework as it highlights the external sources of competitive
advantage, that is, factor conditions, demand conditions, related and supporting industries,
rivalry, and government; furthermore, the model encompasses internal sources embedded in
firm innovation capabilities. To model the complex relationships between the variables, for
example, firm innovativeness or competitive advantage, this analysis implements a structural
equation system and employs the partial least squares approach in the estimation.
The results show that frequent cooperation activities play a pivotal role in firm
innovativeness. In turn, firm innovativeness positively affects competitive advantage as
assessed by several firm performance indicators. Thus, the findings confirm several important
aspects of Porter’s model. However, the results reveal important differences between highinnovative and less-innovative firms. The innovativeness and performance of less-innovative
firms appear to be more locally embedded than is the case for high-innovative firms. In fact,
for the less-innovative companies, this study shows that locational factor conditions as well as
governmental assistance enhance their innovation capabilities. In contrast, high-innovative
firms (defined as companies that developed and brought a completely novel product to the
market and/or applied for patents) show stronger orientation toward nonlocal (domestic

23
and/or foreign) markets and local demand negatively influences both their innovativeness and
performance. Another noteworthy result of this study is the lack of empirical support for
Porter’s theory that the presence of local competitors results in higher performance.
Overall, the outcome of our study supports the view that applying Porter’s framework
for explaining locational and internal sources of firm performance at the micro-level has its
limitations. It is noteworthy that alternative theoretical frameworks could have been used for
guiding the empirical specification of competitive advantage, e.g., the resource based theory
(Penrose 1959; Barney 1991; Jarvinen, Lamberg, Murmann and Ojala 2009 ). A more traditional
IO framework could have been adopted for deriving hypotheses regarding the relationship
between rivalry and innovation. In addition, network theories (e.g., Gulati, Nohria, and
Zaheer 2000) predict firm innovativeness by the nature (symmetry/asymmetry) of cooperative
relationships. Finally, the government’s role for firm performance can be introduced into the
analysis via institutional theories (e.g., DiMaggio and Powell, 1983).
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A. Tables

Table 1
NACE codes for high-innovative and less-innovative firms
NACE
Description
code
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
34
35
36
37
51
52
71

Manufacture of food products and beverages
Manufacture of textiles
Manufacture of wearing apparel
Tanning and dressing of leather
Manufacture of wood and of products of wood and cork,
except furniture
Manufacture of pulp, paper and paper products
Publishing, printing and reproduction of recorded media
Manufacture of chemicals and chemical products
Manufacture of rubber and plastic products
Manufacture of other non-metallic mineral products
Manufacture of basic metals
Manufacture of fabricated metal products, except
machinery and equipment
Manufacture of machinery and equipment n.e.c.
Manufacture of office machinery and computers
Manufacture of electrical machinery and apparatus n.e.c.
Manufacture of radio, television and communication
equipment and apparatus
Manufacture of medical, precision and optical
instruments, watches and clocks
Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of other transport equipment
Manufacture of furniture; manufacturing n.e.c.
Recycling
Wholesale trade and commission trade, except of motor
vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles
Renting of machinery and equipment without operator
and of personal and household goods
Computer and related activities
Research and development
Other business activities

High-innovative
firms
Number
% in H
27
5.0
8
1.5
2
0.4
1
0.2
8
5
12
22
26
23
4

1.5
0.9
2.2
4.1
4.8
4.3
0.7

64
18
124
30
78
81
27

3.6
1.0
6.9
1.7
4.3
4.5
1.5

51
78
6
24

9.4
14.4
1.1
4.4

334
158
6
54

18.5
8.8
0.3
3.0

21

3.9

21

1.2

63
8
5
17
2

11.7
1.5
0.9
3.1
0.4

79
19
19
65
41

4.4
1.1
1.1
3.6
2.3

1
1

0.2
0.2

3
3

0.2
0.2

7.6
5.0
10.7
100%

32
110
6
260
1,804

1.8
6.1
0.3
14.4
100%

72
41
73
27
74
58
Total
541
NOTES: H refers to high-innovative firms, L are less-innovative firms.

Table 2
Main features of PLS and LISREL approaches
PLS
variance-based
OLS
soft-modeling (distribution free)
explicit estimation of LV scores
small-sized samples sufficient
reflective and formative LV

Less-innovative
firms
Number
% in L
121
6.7
27
1.5
16
0.9
8
0.4

LISREL
covariance-based
maximum likelihood
distribution assumption of observables
200 and more observables required
reflective LV; formative LV only for
exogenous LV
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Table 3
Descriptive statistics of indicators and t-tests on mean differences
High-innovative Less-innovative
firms
firms
Variables
Mean
SD
Mean
SD
Dummy for bringing novel products on the market in 2003/2004
0.78+
0.41
0.00 0.00
Dummy for patent applications in 2003/2004
0.48+
0.50
0.00 0.00
Founding year
1990
16.32
1989 18.39
Dummy for affiliation to a firm group
0.21+
0.41
0.12 0.32
Number of employees
38.38+
54.11
27.06 55.88
Factor Conditions
Firm assessment of locational factor:
FC1
supply of skilled labor
2.49+
1.48
2.02 1.48
FC2
supply of additional education
1.65
1.76
1.52 1.72
FC3
supra-regional transportation links
2.01+
1.82
1.62 1.81
FC4
intra-regional transportation links
1.601.85
1.79 1.80
FC5
proximity to universities
1.50+
2.02
0.59 1.42
FC6
proximity to research institutes
1.31+
1.93
0.39 1.18
FC7
support of local financial institutions
1.55
1.59
1.56 1.55
Local Demand
LD1
local turnover share
18.9327.11
43.11 37.43
LD2
firm assessment of proximity to customers
1.501.84
2.48 1.86
R&S Industries
Cooperation frequency in:
RS1
basic research
1.62+
1.11
1.19 0.63
RS2
product development
2.86+
1.45
1.74 1.15
RS3
process development
2.15+
1.33
1.53 0.97
RS4
equipment usage
1.75+
1.16
1.52 1.03
RS5
Sales
2.05+
1.36
1.83 1.28
Rivalry
R1
main competitors’ headquarters in firm’s proximity
0.210.41
0.48 0.50
R2
competitors’ size
2.23+
0.64
2.08 0.67
R3
number of competitors
1.790.79
2.02 0.77
Government
Firm assessment of:
G1
support from job centers
0.661.26
0.85 1.39
G2
support from local authorities
0.841.40
1.04 1.46
G3
support from business development corporations
1.38+
1.71
1.09 1.53
G4
support from state government
1.43+
1.70
1.02 1.42
Innovativeness
I1
new products in 2003/2004
0.98+
0.13
0.62 0.49
I2
new processes in 2003/2004
0.51+
0.50
0.32 0.47
I3
fundamental organizational changes in 2003/2004
0.48+
0.50
0.38 0.49
I4
number of patent applications
1.31+
2.81
0.00 0.00
I5
deployment share in R&D
19.87+
24.03
3.81 11.33
Performance
P1
export share in total turnover in 2004
18.49+
24.49
6.21 15.14
P2
productivity in 2004
0.13
0.58
0.11 0.20
P3
turnover growth in 2004 compared to 2003
0.19+
0.47
0.08 0.35
Firm assessment of
P4
profit situation in 2003/2004
3.52+
1.08
3.37 1.03
P5
competition situation in 2005/2006
3.48+
0.83
3.13 0.78
P6
development of market volume for a medium term
3.45+
1.09
2.82 1.05
Number of firms
541
1,804
NOTES: 1. t-tests on differences of means, + significantly larger, - significantly smaller than comparison group
of less-innovative firms at 5% level. 2. SD refers to standard deviation.
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Table 4
PLS estimation results for high-innovative and less-innovative firms—measurement models
High-innovative firms Less-innovative firms
Weight
Weight
Factor Conditions
FC1
0.21
0.25
***
FC2
0.24
0.23
**
FC3
0.03
0.28
***
FC4
0.24
0.06
FC5
0.19
0.11
FC6
0.25
0.39
***
FC7
0.60
*
0.52
***
Local Demand
LD1
0.85
***
0.78
***
LD2
0.25
0.35
***
R&S Industries
RS1
0.38
**
0.13
*
RS2
0.22
0.61
***
RS3
0.51
***
0.45
***
RS4
0.30
*
0.05
RS5
0.04
0.07
Rivalry
R1
0.41
***
0.70
***
R2
-0.31
**
-0.20
***
R3
0.79
***
0.57
***
Government
G1
0.26
0.17
*
G2
0.39
0.33
**
G3
0.43
0.47
***
G4
0.42
0.42
***
Innovativeness
I1
0.10
0.43
***
I2
0.54
***
0.30
***
I3
0.15
0.20
**
I4
0.41
**
I5
0.61
***
0.70
***
Performance
P1
0.63
***
0.77
***
P2
0.09
0.12
**
P3
0.25
**
0.04
P4
0.13
0.12
**
P5
0.15
0.18
***
P6
0.51
***
0.39
***
NOTES: Bootstrapped t-values (not reported) based on 500 resamples: ***, **, and * refer to significance at the
1%, 5%, and 10% levels, respectively.
Variable
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Table 5
Estimation results for high-innovative and less-innovative firms—R2 determination
coefficient values and f2 effect size values
High-innovative firms

Less-innovative firms

Factor
R&S Innovative Perform Factor
R&S Innovative Performan
F2
Conditions Industries ness
ance Conditions Industries ness
ce
Factor Conditions
0.00
0.00
0.00
0.00
Local Demand
0.00
0.03
0.00
0.06
R&S Industries
0.15
0.00
0.07
0.01
Rivalry
0.00
0.03
0.01
0.02
Government
0.13
0.01
0.00
-0.01
0.18
0.02
-0.01
0.00
Innovativeness
0.03
0.01
2
R
0.116
0.011
0.153
0.170
0.150
0.016
0.112
0.169
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B. Figures

Figure 1
Porter’s Diamond Model
Chance

Context for Firm
Strategy and Rivalry

- A local context that encourages
appropriate forms of investment and
sustained upgrading
- Vigorous competition among
locally based rivals

Factor (Input)
Conditions
1. Factor (input) quantity and cost

Natural resources

Human resources

Capital resources

Physical infrastructure

Administrative infrastructure

Information infrastructure

Scientific and technological
infrastructure
2. Factor quality
3. Factor specialization

Demand
Conditions

Related&Supporting
Industries
- Presence of capable, locally based
suppliers
- Presence of competitive related
industries

Government
SOURCE: Porter (2000)

- Sophisticated and demanding
local customer(s)
- Unusual local demand in
specialized segments that can be
served globally
- Customer needs that anticipate
those elsewhere
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Figure 2
The Geographical Distribution of High-Innovative (x) and Less-Innovative (y) Firms
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Figure 3
The Concept of the Structural Model
Factor
Conditions

Local
Demand
H2a

H5a

H2b
H1a
H5c

Government

H1b
H6

Innovativen
ess
H3a

H4a

Performance

H3b

H5b

H4b
R&S
Industries

Rivalry

Figure 4
PLS Estimation Results for High-Innovative Firms—Structural Model
Factor
Conditions

Local
Demand

R2=0.116
-0.10 **

0.34 ***

-0.21 ***
R2=0.170

Government

R2=0.153

Innovativen
ess

0.35 ***

R&S
Industries

0.17 **

Performance

-0.19 ***

Rivalry

NOTES: Bootstrapped t-values (not reported) based on 500 resamples: ***, **, and * refer to significance at the
1%, 5%, and 10% levels, respectively.
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FIGURE 5
PLS Estimation Results for Less-Innovative Firms—Structural Model
Factor
Conditions

Local
Demand

R2=0.150
0.39 ***

-0.25 ***

0.08 *

R2=0.169

R2=0.112
Government

0.06 **

Innovativen
ess

0.09 ***

Performance

-0.10 ***
0.13 ***

0.26 ***
R2=0.016
R&S
Industries

-0.17 ***
0.08 ***
Rivalry

NOTES: Bootstrapped t-values (not reported) based on 500 resamples: ***, **, and * refer to significance at the
1%, 5%, and 10% levels, respectively.

