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ABSTRACT:

It is widely accepted that innovation plays a major role as far as economic and financial performance is concerned.
However, very often, one gets the impression that this statement comprises indiscriminately many different
aspects such as economic growth in general, national economic competitiveness, competition, profitability as well
as individual business firms’ survival and growth. Therefore it is important to develop an empirical research to
help clarifying how, when, in what sense and how much innovation may affect the firms’ economic and financial
performance. With this study, the authors wish to give a contribution to a better knowledge of these issues aiming
mainly at analysing innovation’s positive impact on the Portuguese firms’ economic and financial performance for
the period between 1998 and 2004. Bearing in mind the complexity of the phenomenon, the hypotheses under
study were tested empirically with recourse to statistic econometric analysis. The results obtained show that
innovation has a positive impact on Portuguese firms’ economic and financial performance and vice-versa.
Key-words: Innovation, economic and financial performance, innovation’s determining factors, Community
Innovation Survey

1. INTRODUCTION

Innovation capacity is, nowadays, recognized as one of the main factors on the firms’
competitive advantage. Therefore, it is important to learn on the nature of innovation, how it
influences both economic and financial results and the mechanisms through which social and
economic agents get involved in the whole innovation process, always bearing in mind that innovation
management is intrinsically difficult and risky.

Innovation can thus be a critical element in improving the economic and financial results of
firms and the performance of national economies. Recent research confirms that an increased
economic and financial performance is observed among firms capable of using innovation to improve
their processes or differentiate their products and services in relation to their competitors. This
performance is measured in terms of market quota, profitability, growth, and market capitalization
(e.g. [11, [2], [3], [4]. [5]. [6]. [7])

In light with this perspective, the study of the relationship between innovation dynamics and
the economic and financial performance is very relevant, in the context of academic and business
research. A revision of the existing literature has shown that there are few studies addressing the
impact of innovation on the firms’ economic and financial performance and that most of them are, to
some extent, incomplete due to a partial analysis of the subject, i.e. the analysis is not based on a
complete list of all the relevant factors influencing innovation (see [8], [9], [10], [11]). Nonetheless,
these show the relevance of these factors in different stages of the innovation process with different
impacts on the firms’ economic and financial performance.

Recently there has been a growing amount of research related to new ways of defining and
measuring innovation. Innovation variables can, on the one hand, be organised into macro, meso and
micro variables and, on the other hand, into input, throughput (the process of transforming inputs into
outputs) and output variables (e.g. [12], [13]). This paper focuses on the micro level and distinguishes
innovation input, the transformation of input into output (throughput) and innovation output. The
present analysis uses the latest reference approaches on innovation and its impact on economic and
financial performance as the conceptual framework, while developing a theoretical support based on
empirical findings which allow identifying innovation’s determining factors on Portuguese firms’
performance for the period between 1998 and 2004.

The paper is structured as follows. Following an introductory section, there is a theoretical
discussion of the approaches on innovation processes and its impact on economic and financial
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performance; the paper then proceeds in the conventional manner: method, results, discussion and
conclusions. The research’s main limitations and some avenues for future investigation, as well as
implications for management practice, are also explored.

2. THEORETICAL BACKGROUND AND HYPOTHESES

Despite the risk and uncertainty, innovation, when well succeed, may produce a relevant impact
on the firms’ economical and financial results. Innovation is, thus, a key element for the improvement
of firms’ performance in particular, and of economies, in general. Recent research confirms that firms
are able to use innovation to improve their processes or to differentiate their products and services,
presenting a better economic and financial performance than its competitors, measured both by the
market share and profitability (e.g. [14], [15]); or by growth and market capitalization (e.g. [16], [17],
[18], [19]). The literature review has shown that few studies were devoted to the impact of innovation
in the economical and financial performance of firms, showing, also, that some were, to a certain
extent, incomplete because they approached this topic in a partial manner.

In this context, the study of the relationship between innovation and the economical and
financial performance of firms has become fundamental, allowing us to set up the main research
hypothesis:

Ho®: Innovation has a positive impact on the Portuguese firms’ performance and vice-versa, i.e. there is a
circular relationship between the different stages of the productive process (performance, input, and
output).

The conclusions of the studies referred to so far suggest a number of determinants in each of the
stages of the innovation stages (input, output e throughput) and in the impact that these can have in
the economical and financial performance of firms. In what regards the input stage, the most
commonly used variable is the R&D investment (e.g. [20], [21], [22], [23]).). However, [28] points out
several disadvantages associated to the use of this variable as input, such as the fact that these studies
only consider firms with previous R&D investment. In this perspective, some authors (e.g. [24], [25],
[26], [27]) use the total investment in innovation as the variable that better represents the effort in
innovation (input).

Taking into account the advantages and disadvantages of input variables, it seems that the
variable that best represents the innovation effort is the total investment in innovation which is
influenced by variables of innovation transformation, output, and economical and financial
performance. Thus, one can argue that:

Ho(®: The output stage is influenced by factors associated to the process of transformation input-output, and
for the firm performance.

Taking into account that the several studies that test the relationship between innovation
output and the firm performance (e.g. [28],[29], [30], [31]) we are led to conclude that the variable
percentage of new product sales is the most commonly used in these studies. However, having in mind
the characteristics of the data of these studies, the variable innovation output is the one that better
reflects is total innovation (product / processes / marketing /markets /organizational innovation) and
thus one can argue that:

Ho(@P): The output stage is influenced by input determinants, transformation processes and the firm
performance.

The academic studies used in this research (e.g. [32], [33], [34], [35]) show that firms that
innovate have an increased growth of sales and profits. This explains why firms that co-operate and
invest in innovation on a permanent basis are expected to verify increased sales. Therefore we propose
as a hypothesis that the growth of sales is the best variable to characterise our sample in terms firms’
performance and:

Ho(®: The variable growth of sales is influenced by the output and by other performance related
variables.

Based on these hypotheses we aim at developing our research. In a different way, we will seek to
investigate if innovation has a positive impact on the Portuguese firms’ performance. For that purpose,
we have developed a research model based, in broad terms, on the models proposed by [36], [37] and
[38], the literature defines models which include at least four stages:

Ist Stage: The decision presents itself as to whether or not to innovate and is likely to be influenced
by several factors;
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2nd The firm decides to innovate, and this decision then influences the innovation input level

Stage: and the level of investment in innovation;

3rd The innovation output, which is often determined by the innovation input, comes under

Stage: analysis. The transformation of the innovation input into innovation output (throughput)
occurs between the 2nd and 3rd stages.

4th Finally, the relationship between innovation output and the economic and financial

Stage: performance of firms is analysed.

The research model mentioned above and the expected mathematical signs for the relationships
established between the different stages of the innovation processes are shown in Figure 1.

Stage | Decision to innovate
Stage |1 » Innovation input \
+ Throughput
+
+ v
Stage 111 > Innovation output
+
Stage IV A
+ Firm Performance Te= +

Figure 1. Global Research Model [Source: Marques & Monteiro-Barata (2006), pag. 118.]

3. DATA AND EMPIRICAL METHODOLOGY

3.1 Dataset

For the aims of this study, it has been decided to use secondary data provided by the Portuguese
component of the Community Innovation Survey, referring to the time period between 1998 and 2000
(CIS 111) and between 2002 and 2004 (CIS 1V). This survey was coordinated by EUROSTAT and
carried out by GPEARI / MCTES!- Based on this database, we constructed our sample, composed by
508 observations in the three sectors: primary, secondary, and tertiary, located in rural and urban
areas, with and without innovation activities, as shown in table 1.

Table 1. Sample overview (508 Obs.)

CIS 111 CIS IV
Rural Urban Total Rural Urban Total
Total firms(n®) 178 330 508 178 330 508
Primary Sector (%) 2,8 2,7 2,8 2,8 2,7 2,8
Secondary Sector (%) 73,6 66,4 68,7 73,6 66,4 68,7
Tertiary sector (%) 24,2 30,9 28,5 24,2 30,9 28,5
Micro firms (%) 0 0 0 0 0.9 0,6
Small firms (%) 32,6 29,1 30,3 33,1 29,4 30,7
Medium Firms (%) 33,1 30,9 31,7 23,6 29,7 27,6
Large Firms (%) 34,3 40,0 38,0 43,3 40,0 41,1
SME (%) 65,7 60,0 62,0 56,7 59,1 58,3
Innovative firms: Yes (%) 78,1 73,4
Product Innovation (%) 47 80,0 39,2 108 74,8 425
. 36,0 40,9 38,2 48,8
Process Innovation (%) 44,1 50,0
. 44,9 43,6 47,8 51,2
Other Innovations (%) 68,1 55,5
L 62,9 70,9 47,2 60,0
Innovation in products and 2,7 6,3
4,5 1,8 7,3 5,8
processes (%)
Innovation strategy:
Innovation in the market (%) 21,5 336 3L5 24,2 288 21,2
Job creation: yes (%) 39.9 32.7 35,2 39.9 32.7 35,2

1 Gabinete de Planeamento, Estratégia, Avaliacdo e Rela¢des Internacionais / Ministério da Ciéncia, Tecnologia e Ensino Superior.
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3.2 Empirical method

The proposed research model was used to identify the determinants that influence each of the
stages of the innovation process and the possible existence of feedback relationships between these
stages.

Presently, in innovation studies, the linear model and the neoclassical vision are neglected in
favour of more complex systems, with entrepreneurial investment and the creation of knowledge at the
core of research. The image of the company based on profit maximisation is substituted by a view in
which the firm is seen as an organisation based on learning and with limited rationality, developing
external networks and internal capabilities in a given geographical space ([39]). In the analysis of the
interactive process of innovation, it is recommended to use more complex econometric models, such
as the probit, tobit, or Heckman models and the models of simultaneous equations.

In feedback studies, it is common to use the two-stage and three-stage models ([40] e [41],
respectively), both models based on the least squares for estimating the previously defined equations
of the simultaneous equation models. [42] estimated the simultaneous equation model through the
Seemingly Unrelated Regression Equation Model (SURE), in order to evaluate the existence of
feedback between input, output, and firms’ performance for the Portuguese industrial firms.

Having in mind the points made so far, the studies undertaken and the characteristics of the
available data, we have used the Seemingly Unrelated Regressions — SURE for the estimation of a
simultaneous equation model, in order to evaluate the existence of feedbacks between the different
stages of the innovation process (input, output, and performance). The variables of the innovation
process are presented in table 2, as much as their characteristics:

Table 2. Innovation process variables and their characteristics

Variables Description Scale
INPUT
Innovation Effort Total Investment in Innovation Interval
Training for % of investment in training for innovation Interval
innovation
Throughput
Innovation innovation as part of the strategy Dichotomous
strategy dummy variable - performance in the market Dichotomous
Market dummy variable - customer satisfaction Dichotomous
Customer dummy variable — cooperation with research institutions and | Dichotomous
Cooperation other firms
OUTPUT
Innovation Process/product/market/organizational innovation Dichotomous
Performance
Growth sales Evolution sales growth between 1998-2004 Interval
Growth in Evolution of job creation rate between 1998-2004 Interval
employment
Location Rural vs urban
Size Small, Medium, and Large firms
Sector Primary, Secondary, and Tertiary
Funding The existence of external funding (supporting programmes and
other sources of funding)

4. SIMULTANEOUS EQUATION MODEL: INNOVATION-PERFORMANCE RELATIONSHIP

In this section the existence of feedbacks between the different stages of the innovation process

will be shown. In order to do this, we have used a model with three simultaneous equations, using the
SURE as the method for estimating the parameters of the regression. The results of the estimation are
shown in table 3.

Using Zellner's SURE method to analyse the three equations estimated we can see that: (1) the
total investment in innovation equation is influenced by innovation output (innovation in
process/product/market/organizational) and firm performance (growth in sales); (2) the innovation
output equation is influenced by innovation input (total investment in innovation and training for
innovation), by the innovation process (cooperation) and firm performance (growth in sales); (3) the
firm performance equation is influenced by innovation output (innovation in process/
product/market/organizational) and by one of the performance variables (job creation).
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Table 3. Results of the estimation of the Simultaneous Equation Model

Innovation Input Innovation Output Growth in Sales
- L . 3069,814***
Total investment in innovation (1.83)
. . . 0,0610** 0,243*
Training for innovation (2,82) (4,12) ---
. --- 0,197*
Cooperation (3.43)
- 0,632*
Innovation Output (5,65)
. 0,0382* 0,167*
Growth in Sales (3,46) (5,65)
0,212***
Employment growth --- --- (1.84)
Size 0,098** 0,313*
(2,86) (3,31)
. 0,134**
Funding --- (2,24) ---
0,0174* 0,180%**
constant (2,56) (0.72)
%2 76,54 26,31 28,72
Prob> y2 0,0003 0,0049 0,0071
Adjusted R2 0,7510 0,6540 0,7180

- t-statistics always appear between round brackets

- Significance level from which the null hypothesis is rejected* 1%; ** 5%, *** 10%.
- Only statistically significant results are presented in this table

- Model estimated by the seemingly unrelated regressions equation method (SURE)

From the conclusions stated above, it is possible to establish that there are feedback relationships
between the different stages of the innovation process, which confirm the links defined in our research
model: innovation has a positive impact on the performance of Portuguese firms and vice-versa, i.e.
there are feedback relationships between the different stages of the innovation process (input, output
and performance) (Ho®).

We would like to highlight that the introduction of the variable firm size in the regression
equations has shown to be statistically significant, contrary to what has been reported in a number of
studies referred previously. In fact, according to the literature review, studies on the importance of the
firm size in innovation show contradictory conclusions because a large amount of this literature
suggests the existence of a positive relationship between the firm size and innovation (see, for
example, [43], [44], [45]); other empirical studies conclude that there is a negative relationship
between the firm size and innovation (for example, [46], [47]); and according to [48]) there is no
relationship between innovation and the firm size. There is a clear ambiguity in what concerns the role
of size in innovation.

5. CONCLUSION, IMPLICATIONS AND SUGGESTIONS FOR FUTURE RESEARCH

The results obtained show that innovation had a positive impact on the economic and financial
performance of Portuguese business firms and vice-versa — in other words, there is a feedback
relationship between the different stages of the innovation process (input, output, and performance),
as we see in Figure 2.

Stage | Decision to innovate
+ A\ 4
Stage |1 Innovation input \
. + Throughput

v /
. +

Stage 111 > Innovation output

+ +

A

Stage IV .

g Firm Performance D +
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It should also be stressed that the study of the relationship between innovation and economic
and financial performance is currently a much discussed subject and extremely important for most
firms and national economies. Nevertheless, it remains much to be discovered in this specific research
area. As far as the dynamic component of the innovation process is concerned, identification of the
factors that influence each of its different phases can never be considered complete.

The conclusions reached in this empirical research allow suggesting some corporate practices
that are part of innovation systems and that can become responsible for fostering innovation at an
entrepreneurial level:

Firms and other private agents should:

1. Recognise innovation as the primary source of competitive advantage, since innovation as a
continuous entrepreneurial strategy is an innovation factor. In this perspective, one can use
innovative firms as examples for other firms to innovate (demonstration effect).

2. Find the basis for strong co-operation, given that our research has demonstrated co-operation as a
determinant factor, associating initiative of applied research (consortium) to the creation of new
products and new productive processes, though the consolidation and support of innovation
networks. These networks allow accessing to information, knowledge and to the supporting
mechanisms that firms need and, on the other hand, to promote interaction between the various
service providers in order to gain the knowledge on the specifics and necessities of firms. This
interaction, combined with the co-ordination of the various actors of the innovation system, allows
the compatibility of supporting measures provided by institutions and the real needs of firms
regarding innovation. Thus, these networks may become a privileged vehicle of innovation diffusion
and learning.

In this regards, government should:

1. Promote initiatives of information sharing with several actors (part of the innovation system) in
order to facilitate knowledge exchange, the use and valuation of institutions, and of programmes
and services to support entrepreneurial innovation.

2. Create measures to stimulate innovation, since the Portuguese entrepreneurial fabric is made of,
mainly, small and medium sized firms (the creation and implementation of public policies to
stimulate innovation in these firms should be a concern of policy makers); these measures should
also embody the development of long term relationships and fostering co-operation projects
between firms with little R&D experience; support R&D centres and universities to establish a
‘bridge’ between firms and R&D institutions, seeking, simultaneously to focus these institutions’
practices and strategies on the necessities of SME'’s.

3. Support, through the use of risk capital mechanisms, the initial commercial development of new
entrepreneurial initiatives, and to support entrepreneurship (two forms of overcoming the
innovation barrier, such as the lack of funding sources)

4. Reduce the costs of patents and create a legal protection system favourable to the commercial
exploitation of innovation;

5. Introduce supporting measures to the creation or development of service activities to firms with a
strategic character (the supply side), as much as the acquisition of these services by firms (demand
side).

The adequate interpretation of the results requires that the main limitations of this research are
made explicit: (1) a longer time period for the data would allow dealing with further issues in regards
to innovation, namely profitability and growth; (2) the fact that the number of observations of the
sample did not allow us to control all the relevant variables is a problem mainly felt by analysts who
study a small economy like the Portuguese, where the universe of firms is relatively small; (3) case
studies have not been undertaken in order to deepen the knowledge about the relationships between
innovation and performance and to identify other factors related to the innovation process and the
firms’ performance.

In a competitive and globalised world is difficult to imagine a firm that continuously ‘wins’
without innovation. Innovation as a demanding practice is a strategic imperative for increasing
competiveness of firms, and of countries. In this perspective, several actors and institutions (with
responsibilities in this matter) should be co-ordinate in order to stimulate innovation and to create a
real innovation system that allows an innovative environment.
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