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Dynamics of Innovation Patterns:
Some Insights for Portugal

Abstract

Innovation has increased its importance in the past few years in several areas,
calling the attention of many sectors of our society due the key role that innovation
has in firm's life, namely in determining its competitiveness and sustainability (Freire,
2006). Consequently, innovation is also crucial to the economic growth of a country
(Bilbao-Osorio and Rodriguez-Pose, 2004).

The aim of this work is to identify and characterize Portuguese firms innovation
patterns using CIS3 (1998-2000) and CIS4 (2002-2004) data for both manufacturing
and service sectors and to compare the results between them.

Through a Cluster Analysis we identify and define three clusters in each sector for
each period of time. The results show that there are differences between sectors and
that some changes occurred through time, namely those related to innovation
objectives and sources of information.

We conclude that innovative pattern of firms in service sector in period 2002-2004
is significantly different from the innovative pattern of manufacturing and service
sector firms in 1998-2000.

Comparing our results for CIS3 and service sector with those obtained for Spain
and published by Camacho and Rodriguez (2008), we conclude that there are
differences in the strategies of the innovation activities and in the distribution of
innovation expenditures between the two countries and similarities in what concern
with the main innovation objectives and sources of information. The two countries
also differ in the way firms of different industries innovate; in service sector, in 1998-
2000, while Spanish firm’s innovative behaviour was heterogeneous within industries,

in Portugal the firm’s behaviour was homogeneous.

Keywords: Innovation; Firms Innovation Patterns; Cluster Analysis.
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CHAPTER 1: Introduction

1.1 The Importance of Innovation

The innovation is, presently, considered a competitive factor with high relevance to
a firm, being also able to determine its success (Rodrigues, 2003). Despite the
attention in innovation has started decades ago, this thematic gained, recently, more
importance and interest for firms decision makers, politics and for many authors in the
most diverse countries (Armbruster et al., 2008).

Before, the main goal of firms was to satisfy the needs of their customers or follow
the competition without innovate; however, these type of behaviour made them loose
customers, reducing their profitability and at last put their business at risk (Freire,
2006).

The perception that, for example, the life of the product is shorter, that the offer is
more individualized, that the needs of the costumers are more sophisticated, forced
firms to adopt strategies based on innovation. Nowadays, we can identify three phases
in the increasing intensity of innovation: copy, improvement and innovation. In the
first one, firms are limited to copy the initiatives of their more important competitors.
In the second, improvement, firms improved the process, products or services that
already have. And the finally, in the innovation phase, firms create their own

technology, products, services and processes (Freire, 2006).

The potential of innovation and its impact on economic growth called the attention
of the governments and most of EU members carry out annual or biennial surveys to
measure, evaluate and identify innovation activities of firms in different sectors. The
information obtained by these surveys allows us to evaluate firm’s innovation
strategies, but also its impact on sales and on productivity. Based on the results from
these surveys governments can understand more in depth this phenomenon and are

able to elaborate strategies to promote grow of innovation activities with quality.

In the 80’s, innovation surveys were carried in an isolated form namely in France,
Netherlands and Germany. In the middle of 90’s, Eurostat institutionalized this survey,

calling it Community Innovation Survey — CIS. This survey follows the guidelines of the



Oslo Manual. Since then, there were carried out five CIS: CIS1 (1988-1990)%; CIS2
(1995-1997)%; CIS3 (1998-2000)"; CIS4 (2002-2004)" and CIS6 (2004-2006)". This year,
2009, the eighth edition of CIS — CIS8 (2006-2008)" is being implemented.

Since then, many studies were made using CIS data, for example, to evaluate the
relation between R&D and Innovation (e.g. Simonem and McCann, 2008 and Mairesse
and Mohen, 2004), between Innovation and Costs (e.g. Jena and Philipson, 2008),
Innovation and Productivity (e.g. Griffith et al.,, 2006) and others to evaluate the
innovation own process and the characteristics that involve (e.g. Santarelli and

Piergiovanni, 1995; Hollenstein, 1996 and Evangelista et al., 1997).

In accordance with Hall and Mairesse (2006) all these studies using surveys on
innovation, and in certain cases combined with other data, can be divided in two
groups. The first group contemplates the studies that apply the model of R&D,
innovation and Inter-relations of productivity at firm level, what is similar, according to
this paper, with what Crépon, Duguet and Mairesse propose (1998) for so many
different countries as France, China, Chile, Sweden, Netherlands, among other
European countries. While the second group is related with the studies that directly

analyse several aspects of firm’s knowledge management.

With this work we intend to add a third group where we identify the innovation
patterns of Portuguese firms, in the line with studies already carried out, for example,
in Switzerland (Hollenstein, 2003) and in Spain (Camacho and Rodriguez, 2008). The
first one, made in Switzerland, used CIS3 data and aimed to contribute for the
understanding of innovation patterns in service sectors and comprehend if those
patterns were economically equivalents. Through cluster analysis applied to a great
number of innovation indicators the author was able to identify five innovation modes.
The second one carried out in Spain also used CIS3 data and had the aim to identify the
main innovation patterns of Spanish service firms. The authors conclude that there is a
high heterogeneity between the five patterns identified and also between firms within
the same industry. They also found similarities with pioneer classifications, as the
theoretical taxonomy of service industries applied by Soete and Miozzo (1989) or the

classification of service firms elaborated by Hollenstein (2003) already mentioned.

1
Reference years of surveys.



These kind of studies started with Keith Pavitt in 1984 in his famous paper “Sectoral
patterns of technical change: towards a taxonomy and a theory” where he categorized
all service industries as “supplier-dominated”, and later, in 1989, he added a new
group of “information intensive” sectors which included retailing and financial services
(Pavitt et al., 1989). In this same year, 1989, Soete and Miozzo did a pioneer work with
the aim of classify service industries according their own patterns to elaborate a
taxonomy of innovation surveys using the same criteria as Pavitt, as Camacho and
Rodriguez refer. Soete and Miozzo (1989) in their work defined three groups in terms

o

of innovation: “’Supplier-dominated” where innovations come mainly from suppliers,
whereas the firm’s own R&D efforts are weak; “Scale-intensive services” where the
main goal of innovation activity is to substitute machinery for labour in order to reduce
costs, this group is divided in two subgroups, “Scale-intensive physical networks”
which comprises industries like transport and wholesale and “Scale-intensive
information networks” which comprises finance, insurance and communications
industries; and finally the third group “Science-based” that includes software and

specialized business services that exert a great efforts in innovation and act as sources

of innovation for other industries.

1.2 Evolution of the science, technology and innovation Portuguese system

According with Laranja (2008), in Portugal we can identify three distinct phases in
the evolution of Portuguese science, technology and innovation policies. In the first
half of the 80’s the Portuguese system has two main problems; on the one hand was
the fact that this system was vertical and on the other hand we had the JNICT — Junta
Nacional de Investigagdo Cientifica e Tecnoldgica created in 1967 funded by NATO and
OECD. As consequence, public research centers that belong to a specific sector didn’t
show interest in demands from other sectors. At this time many process analysis and
innovation policies didn’t have the necessary attention, what brings legitimacy issues
to JNICT and show that government failed with the political commitment with science,
technology and innovation.

In the second phase, on the second half of the 80’s , some problems remained but

two new interpretations came up; on one hand, JNICT initiative “Encontros do Vimeiro”



and the mobilizing programs “CIENCIA” and “STRIDE” and on the other hand the first
“Programa Tecnoldgico Nacional” and the PEDIP programmed by Ministry of Industry
and Energy. In this second phase a division occurred between a “pure science” vision
of the science policy and the “pragmatic and useful” vision of the technology and
innovation policy. In this second phase, there was a bet in the promotion of intangible
factors as the design and the innovation that failed because, in reality, were the
tangible factors that were searched and used as well the promotion of innovation
focused in infrastructures, known as investment with innovative content.

In the third phase, in the latest 90’s, with PNDES — Plano Nacional para o
Desenvolvimento Econdmico e Social, innovation is assumed as first priority, but the
governance structure system did not change. In the beginning of 2000, the PROINOV —
Programa Integrado de Apoio a Inovagdo attempt to improve this system without
interfering with institutional governance measures, turning this system more
centralized. But this model did not have success, since it did not bring any
improvement or sharing of knowledge in the science, technology and innovation areas.

Nowadays, there are several public and semi-public institutions of scientific and
technologic support that were created and supported under the guardianship of

Science and Economy.



1.3 Portuguese CIS results evolution: 1998-2000 to 2002-2004

CIS is the main tool for collecting statistics about firm’s innovation activities as
product innovation i.e. the introduction of a good or service that is new or significantly
improved with respect to its characteristics or intended uses and process innovation
i.e. the implementation of a new or significantly improved production or delivery
method (Oslo Manual, 2005).

According with OCES report from 2006, Evolugdo da Inovagdo empresarial em
Portugal %, the number of companies that claimed to have innovated in CIS 3 and CIS 4
decreased. Regarding the type of innovation, there was an increase of 3% of firms with

Process Innovation and a decreased of 5% of firms with Product Innovation (Figure I).

Figure | — Innovation Activities
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This report also concludes, as shown in Figure Il, that the main innovation activities
related to the acquisition of machinery, equipment and software represent 56% in
2000, and 71% in 2004, of the total investment on innovation. Also there was a
considerable increase of firms that declared to be involved in Training (29%), and in
Marketing (20%).

Concerning R&D activities, it value increased 6% and the firms who execute these

activities continuously also increased 13%.

> This report only used the CAE’s and size-classes of firms that were common in both inquires CIS3 and
Cls4.



Figure Il — Innovation Expenditures
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The impact on the firms turnover resulting from the sales of goods or services with
innovations differ across sectors; in the service sector there was an increase of 2%

(from 20% to 22%) and in the manufacturing sector a decrease of 11% (from 32% to

21%).

The report concludes that firms who cooperated with others firms or institutions
with aim to innovate increased from 17% in 1998-2000 to 19% in 2002-2004. Although,
the Suppliers were the main partners in innovation activities, the cooperation also

increased 7% with Clients, 4% with Competitors and 3% with Universities as shown in

Figure Ill.

Figure Il — Sources of Information for Innovation
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At a European Union level, according with European Innovation Scoreboard 2008,
Portugal raised five places in the overall rate of innovation from the 22" to the 17" in
the EU27 (Figure 1), which allow Portugal to join the “moderate innovators” countries
leaving the group of “catching-up countries”. This improvement resulted in a growth
rate of innovation indicators and allowed Portugal to be the 5t country most
progressive. This ranking also refers that Portugal have great developments of the
indicators on human resources and that Portugal was also the 5th European country

that most improved in the indicator on the economic effects of innovation.

Figure IV — Summary Innovation Performance EU Member States (2008 Sll)
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Source: European Innovation Scoreboard 2008.



1.4 Motivation

Being so many times mentioned the “Choque Tecnoldgico” that must happened in
firms with the goal to turn them more sustainable and competitive it is important to
evaluate firms behavior on what concerns innovation activities. After that, it will be
possible to define strategies and objectives precise and consistent with that behavior.

Bearing in mind this need, we can identify several reasons to elaborate this
dissertation. Working in GPEARI/MCTES, the Portuguese institution responsible for the
elaboration of science and technology statistics in Portugal as CIS, where | was allowed
to work directly with the CIS6 Survey and to go more in depth in the knowledge about
innovation; this knowledge generate in me more interest in this subject. Another
reason is that innovation subject is current and very interesting added to the notion of
the importance of the innovation strategies in firm’s life and in a country economic
capacity. And finally, the elaboration of this dissertation will permit to characterize the
innovation patterns of Portuguese firms in both manufacturing and services in two

distinct periods in time which is a pioneer work in Portugal.

1.5 Objectives

The main goal of this dissertation is to identify and to characterize the Portuguese
innovation patterns for both manufacturing and service sectors in two distinguished
periods of time through the data from CIS3 (1998-2000) and CIS4 (2002-2004). Then
we will be able to:

1. Compare the results between sectors in which period of time;

2. Analyze the evolution of the results between the two periods in Portugal;

3. Analyze if firms of the same industry innovate in the same way;

4. Compare our results from innovation patterns in service sector with data from

CIS3 with the results obtained by Camacho e Rodriguez (2008) for Spain.



1.6 Dissertation Organization

This dissertation is divided in five chapters. The first chapter presents a frame of
the importance of innovation for several sectors of the society, mainly for firms. The
second chapter summarizes the Evolution of the science, technology and innovation
Portuguese system and presents the evolution of the Portuguese results from CIS3 and
CIS4. In the third and main chapter, we identify and characterize the Portuguese
innovation patterns by sector (manufacturing and services) and for two different
periods of time: 1998-2000 and 2002-2004 using CIS3 and CIS4 data; we also analyze
the evolution between both periods. In the fourth chapter we investigate if firms of
the same industry have the same innovative behaviour. In the fifth chapter, we
compare the Portuguese innovation patterns in service sector, from CIS3 data, with the
results from the study carried out by Camacho and Rodriguez (2008) for Spanish
service firms. And finally, the fifth chapter where we present the main results from our

study, the main conclusions and some ideas for future works.



CHAPTER 2: Innovation Patterns: Some Insights from the Portuguese
Innovation Survey CIS3 and CIS4

2.1 Introduction

Only recently, the innovation patterns in the service sector have been paid
attention. According to Pavitt (1984), innovation studies have traditionally considered
services to be ‘laggards’ in terms of innovation and ‘dominated’ by the technology

provided by suppliers.

As Camacho and Rodriguez (2008) refer, at the 80’s, the services sector was
included in R&D surveys; this inclusion was somewhat problematic because the data
collected from these surveys did not show the real degree of innovation of service
firms due to the indictors used.

During the 90’s the so called ‘linear model’ was replaced by the ‘interactive model’
introduced by Kline and Rosenberg (1986) in the theory of innovation domain and in
the elaboration of statistics.

Although many important changes occurred in the measurement of innovation,
innovation in services continued to be underestimated. At this time, a review of the
Oslo Manual became necessary being the so-called Voorburg Group charged to
provide guidelines on the measurement of innovation services by concentrating its
attention on the differences between the innovation in services and manufacturing
industries. Consequently, it was necessary to modify the manufacturing innovation
indicators in accordance with the different features of service innovation.

In this new century, innovation remains difficult to measure. But great efforts and
work demonstrated by several institutions and agencies have been done to improve
the way innovation is measured; an example is the latest review of the Oslo Manual in
2005 that, as we mentioned before, constitutes the guidelines of CIS.

Nowadays, the innovation activities in manufacturing and in service sectors are
measured separately. Consequently it is possible to analyze the two sectors separately,
to know the characteristics within each sector and to compare them, as we do in this

chapter.
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2.2 Data and Methodology

The data used in this study is taken from two waves of the Portuguese Community
Innovation Survey (CIS3 and CIS4), covering the periods of 1998-2000 and of 2002-
2004. The CIS is a survey of firm’s innovative behaviour which is carried out throughout
the whole European Union using a harmonised questionnaire.

The Portuguese CIS3 was based on a stratified random sample of 1.875 firms, out
of a population of 23.938 firms with 10 or more employees. The stratification is based
on firm size and sector. The dataset used in this study is at the firm level covering 574
manufacturing innovate firms from 26 industries and 249 service innovative firms from
12 industries.

The Portuguese CIS4 was also based on a stratified random sample of 7.370 firms,
from a population of 27.797 firms with 5 or more employees. The stratification is
based on firm size and sector. The dataset used is at the firm level covering 1.082
manufacturing innovative firms from 15 industries and 895 service innovative firms
from 10 industries.

The information extracted from the CIS data is consistent with the directions for
the collection and interpretation of innovation information defined in the framework
of the OECD’s Directorate for Science, Technology and Industry that led to the so-
called “Oslo Manual” (OECD, 1996). The focus of the survey is to get firm’s information
directly from the subjects of innovation multiple dimensions of the innovation
behaviour, thus providing wide range of information for national and EU technology
and innovation policies.

This survey distinguishes between innovation input and innovation output. On the
input side, it acknowledges the existence of other innovation activities besides
expenditure in R&D, such as the acquisition of machinery and equipment, external
knowledge acquisition and expenditures in training, marketing and design. On the
output side, innovation is assessed not only by the number of patents applied or held
by the firm but also from the introduction of processes and products new to the firm.

A further advantage of the CIS data is the inclusion of information about the
innovation processes, such as financing methods, cooperation arrangements,

structural and management changes, sources of knowledge and ways of protecting

11



innovation, where besides patents, a variety of strategic methods of protection are
considered, such as time lead, secrecy and complexity of design.

The selected indicators of innovation are first synthesized by factor analysis. The
principal components from factor analysis was performed on the set of variables
selected, in order to reduce the large number of indicators to a smaller set of
uncorrelated indicators that explain most of the variance in the sample, where the
major principal components were extracted, having in mind three criteria: retain those
components whose eigenvalues are higher than 1 (Kaiser, 1958) and retain those
components so that the composition makes sense according with the indicators used
and whose cumulative variance represent nearly 80% of the total variance. These
principal components retained are interpreted as firm’s innovative behaviour and
whose scores are used in a cluster analysis to identified different, homogeneous and
mutually-exclusive patterns of innovation. The choice of number of clusters to retain
was based on the interpretability of the clusters in terms of membership; on the
differences of the clusters means (indicator of inter-cluster heterogeneity) and on the
cluster’'s standard deviations (indicators of intra-cluster heterogeneity) using
hierarchical clusters algorithms such as Average Linkage, Centroid and Ward’s
Minimum Variance. These clusters are then interpreted and characterized in terms of
the principal components and the original variables trough the K-means non-
hierarchical cluster analysis. The empirical analysis is performed in two phases. First,
we identified innovation patterns in manufacturing and services separately for CIS3
and CIS4 survey. Then, we explored the extent to which there are significant

differences in innovation patterns over the time.

12



2.3 Empirical Results for CIS3 (1998-2000)

We used 25 innovation indicators (Table I) as in Camacho and Rodriguez (2008).

The indicators are divided into four groups: results of the innovation activity (2

variables); innovation expenditures (7 variables); objectives of the innovation activity

(7 variables) and sources of information for innovation (9 variables). The two first

variables are employed to distinguish between the development of product and

process innovation (Prodin and Procin). To characterize innovation expenditures seven

variables are used: Internal R&D, External R&D, Machinery, Immtechnology, Design,

Training and Marketing. Seven objectives of the innovation activity are distinguished:

Range, Marketshare, Quality, Prodflex, Prodcap, Labcost and Matcost. At last, the

sources of information for innovation are divided in nine groups: Intsources,

Firmsources, Suppliers, Clients, Competitors, Universities, Pubresearch, Conferences

and Fairs.

Table | — Innovation Indicators from CIS3

[ Label | Descripton | Scale | Value |
Prodin Product Innovation Nominal (Yes/No) 1,0
Procin Process Innovation Nominal (Yes/No) 1,0
Internal R&D Internal R&D Nominal (Yes/No) 1,0
External R&D External R&D Nominal (Yes/No) 1,0
Machinery Machinery and Equipment Nominal (Yes/No) 1,0
Immtecnhology Immaterial Technology Nominal (Yes/No) 1,0
Design Design Nominal (Yes/No) 1,0
Training Training Nominal (Yes/No) 1,0
Marketing Marketing Nominal (Yes/No) 1,0
Range Extending Service Range Ordinal 3-0
Marketshare Increasing Market Share Ordinal 3-0
Quality Improving Quality Ordinal 3-0
Prodflex Improving Production Flexibility Ordinal 3-0
Prodcap Improving Production Capacity Ordinal 3-0
Labcost Lowering Labour Costs Ordinal 3-0
Matcost Lowering Material Costs Ordinal 3-0
Intsources Internal Sources Ordinal 3-0
Firmsources Other Firms of the Same Group Ordinal 3-0
Suppliers Suppliers Ordinal 3-0
Clients Clients Ordinal 3-0
Competitors Competitors Ordinal 3-0
Universities Universities Ordinal 3-0
Pubresearch Public Research Centres Ordinal 3-0
Conferences Conferences and Journals Ordinal 3-0
Fairs Fairs and Exhibitions Ordinal 3-0

[7d

ource: Own Elaboration.
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All the variables are qualitative either binary (yes = 1, no = 0) or ordinal with four
response levels (high importance = 3, medium importance = 2, low importance = 1 and

no importance = 0).

2.3.1 Manufacturing Sector (CIS3)

We analyzed 574 innovative firms from the manufacturing sector. In order to
facilitate the interpretation, a rotated factor matrix was then created, using
Orthogonal Varimax with Kaiser normalization. The results are presented in Table II.
The four principal components explain 73,2% of the variance in the sample.

Factor 1 is the one that explains most of the variance in the sample (60%). This
component has high factor loadings on process innovation, some sources of
information, and on all the objectives related with the production process: improving
production capacity and flexibility, lowering labour and material costs and improving
quality. Overall, this factor seems to be related to Production Efficiency.

The second factor explains 5,6% of the variance and has a high loading on two
objectives of innovation activity (range, market share), two sources of information for
innovation (clients and competitors) and on product innovation. The factor covers the
product innovation and its indirect results and can be interpreted a Process Innovation
indicator.

The third factor, labelled Innovation Expenditures, explains 5,6% of the total
variance and shows a high factor load on Innovation Expenditures related to internal
R&D, training, marketing and design.

The fourth factor explains 3,4% of the total variance and covers sources of
information for innovation such as universities, public research centres and

conferences. This factor is related to the Innovation System Interaction.
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Table Il = Factor Analysis Results of the Manufacturing Firms (CIS3)

| ractorn | Factor2 | Factor3 | Factord |

Production Process Innovation Innovation
Efficiency Innovation  Expenditures System

- Interaction
0,85 0,21 0,21 0,22
0,84 0,17 0,25 0,23
0,83 0,25 0,24 0,23
[ Matcost | 0,79 0,07 0,23 0,29
Procin 0,79 0,28 0,23 0,23
0,75 0,42 0,26 0,24
0,75 0,36 0,21 0,17
B 0,70 0,45 0,19 0,25
[ Intsources | 0,67 0,46 0,28 0,28
N 0,63 0,55 0,16 0,27
0,60 0,49 0,36 0,21
0,58 0,49 0,38 0,20
0,43 0,65 0,10 0,30
0,55 0,60 0,21 0,25
0,13 0,58 0,39 0,17
Prodin 0,51 0,57 0,37 0,21
0,21 0,13 0,76 0,11
0,17 0,33 0,71 0,14
0,31 0,30 0,64 0,23
| Firmsources | 0,36 -0,07 0,49 0,36
0,38 0,43 0,47 0,35
| Universities | 0,23 0,19 0,16 0,80
0,25 0,18 0,16 0,78
0,23 0,28 0,24 0,55
0,47 0,44 0,20 0,47
Source: Own Elaboration.

A cluster analysis using a non-hierarchical method (k-means) was performed on the
scores of the four factors extracted. Preliminary performances with other cluster
algorithms (hierarchical) were done to choose the final number of clusters where was
chosen a solution with three clusters.

To facilitate the interpretation of the results we also present, together with the
scores of the four factors (Table Ill), the characteristics, in terms of innovator
indicators, of the firms in each cluster (Table IV). For the nominal variables we present
the percentage of firms in each cluster that developed that type of innovation activity
or expenditures. For example, as can be seen in the first column, 79% of the firms in
cluster 1 are product innovators and 21% have innovation expenditures related to
marketing. For the ordinal indicators, the numbers indicate the percentage of firms in
the cluster that allocate a high importance to that objective or source. For example, in

cluster 1, 40% of the firms have as innovation activity objective improving quality and
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41% reveal that the most important source of information for innovation are those

related to internal sources.

Table Il — Statistics for Factor Scores for Manufacturing Sector (CIS3)

Cluster 1 Cluster 2 Cluster 3
(256) (203) (115)
Mean Star.\da_rd Mean Star.\d;?rd Mean Star_ida.rd
Deviation Deviation Deviation
F1. Production
. -0,18 0,61 0,35 0,57 -0,20 0,66
Efficiency
Innovation
F3. Innovation
Expenditures
F4. Innovation System 0,36 0,53 0,43 0,52 1,57 0,73
Interaction

Source: Own Elaboration.
Notes: (1) The number of firms included within each cluster is reported in parentheses.
(2) The mean for the whole sample is equal to zero.

Table IV — Innovation Indicators and Clusters of Manufacturing Firms (CIS3)

Cluster 1 (%) Cluster 2 (%) Cluster 3 (%)

Results of the Innovation Activity

B Product Innovation 79 58 67
. Process Innovation 70 85 84
B internal R&D 47 46 69
B External R&D 20 19 52
! Machinery and Equipment 74 77 72
. Immaterial Technology 32 10 24
B Design 9 34 20
. Training 29 44 45
. Marketing 21 31 26
. Extending Service Range 23 26 35
. Increasing Market Share 18 18 20
. Improving Quality 40 43 46
. Improving Production Flexibility 20 38 31
. Improving Production Capacity 21 40 38
. Lowering Labour Costs 8 24 22
. Lowering Material Costs 2 9 14
Sources of Information for Innovation
B internal Sources 41 33 44
. Other Firms of the Same Group 2 22 13
B suppliers 30 23 33
B Cclients 31 15 25
. Competitors 14 2 11
B universities 1 0 24
! Public Research Centres 0 1 22
. Conferences and Journals 10 5 17
B rairs and Exhibitions 32 16 28

Source: Own Elaboration.
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Based on the analysis of both tables we can define the innovation pattern of each
cluster.

Cluster 1 contains 256 firms (45%). This cluster shows lower than average
indicators of Production Efficiency, Innovation Expenditures and Innovation System
Interaction. The indicator of Process Innovation is higher than the average, due to a
relatively high number of products innovators (79%). For these firms the acquisition of
machinery and equipment and immaterial technology are essential inputs to
innovation.

Cluster 2 has 203 firms (35%). This cluster shows that only the Production Efficiency
indicator is higher than the average for these firms where the majority bet in process
innovation in the innovation activity.

Finally, cluster 3 is composed by 115 firms (20%) and shows lower than average of
all indicators except for Innovation System Interaction indicator. The majority of firms
have as main innovation information sources, besides the Internal Sources (44%),

Suppliers (33%) and Fairs and Exhibitions (28%).

2.3.2 Service Sector (CIS3)

For the service sector we analyzed 259 innovative firms. We applied a factor
analysis (Principal Components) and obtained five uncorrelated factors that explain
75,3% of the total variance: the first factor explain the majority part of the total
variance (57,0%), the second factor explain 5,3%, the third factor 3,5%. Results for the

factor analysis with the varimax rotation are reported in Table V.
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Table V — Factor Analysis Results of the Service Firms (CIS3)

| ractorn | Factor2 | Factor3 | Factora | Factor5

Innovation Product Production Innovation Interface
- System Innovation Efficiency Promotion with Public
Interaction Research

B 0,80 0,12 0,24 0,12 0,19
0,68 0,24 0,24 0,22 0,31
0,68 0,28 0,38 0,11 0,16
0,62 0,31 0,31 0,03 0,25

[ Suppliers | 0,59 0,43 0,44 0,19 0,09
0,57 0,47 0,34 0,27 0,09
0,12 0,75 0,27 -0,07 0,18
0,35 0,69 0,19 0,34 0,12
0,45 0,62 0,16 -0,05 0,04

| Firmsources | 0,04 0,59 0,29 0,37 0,12
Prodin 0,57 0,58 0,18 0,27 0,12
0,40 0,58 0,23 0,19 0,22
0,54 0,57 0,41 0,07 0,03

[ Intsources | 0,51 0,55 0,44 0,19 0,15
0,53 0,54 0,26 0,36 0,12
0,51 0,54 0,42 0,23 0,19

| Matcost | 0,16 0,10 0,81 0,19 0,08
0,32 0,32 0,80 0,09 0,15
0,37 0,28 0,76 0,14 0,11
0,34 0,34 0,75 0,14 0,16
Procin 0,36 0,47 0,60 0,17 0,20
0,11 0,03 0,20 0,83 0,16
0,34 0,44 0,14 0,64 0,05
0,15 0,15 0,10 0,07 0,87

| Universities | 0,26 0,14 0,19 0,16 0,81
Source: Own Elaboration.

The first factor, Innovation System Interaction, which accounts for 57% of the total
variance, represents the way that firm interacts with other institutions, namely by
means of fairs and exhibitions, conferences, clients, competitors and suppliers.

The second factor called Product Innovation, refers to the product innovation
(external and internal R&D, training, immaterial technology and machinery and
equipment), its indirect results (extending service range and improve quality) and non
external sources of information for innovation (internal and from firms of the same
group).

The third factor, Production Efficiency, captures 5,2% of the total variance and
reflects the indicators associated to the efficiency of the production process objectives.

The fourth factor, Innovation Promotion, includes expenditures related to design

and marketing.
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Finally the last factor, Interface with Public Research, reflects the interaction of
the firm with public national innovation system (cooperation with universities and
research centres).

Next, we performed a cluster analysis based on the scores of the factor analysis.
Solutions with two, three and four clusters where compared using several hierarchical
methods. The solution with three clusters was satisfactory and we validated it using a
non hierarchical method (K-means). The obtained results can be interpreted as

innovation patterns, and are represented in Table VI.

Table VI — Statistics for Factor Scores for Service Sector (CIS3)

Cluster 1 Cluster 2 Cluster 3
(60) (26) (163)

Standard Standard Standard
Mean .. Mean .. Mean ..
Deviation Deviation Deviation
F1. Innovation
System -0,60 0,73 -0,35 0,84 0,28 0,76

Interaction

F2. Product_ 0,19 0,90 -0,04 0,88 -0,06 0,78
Innovation

F3. Pro.d.uctlon 0,20 0,93 0,11 0,80 -0,06 0,86
Efficiency
Promotion

F5. Interface with -0,31 0,52 2,40 0,93 -0,27 0,49
Public Research

Source: Own Elaboration.
Notes: (1) The number of firms included within each cluster is reported in parentheses.
(2) The mean for the whole sample is equal to zero.

To facilitate the interpretation of the results we also present, together with the
scores of the five factors (Table VII), the characteristics, in terms of innovator
indicators, of the firms in each cluster that developed that type of innovation activity
or expenditures. For example, as can be seen in the first column, 63% of the firms in
cluster 1 are product innovators and 70% have innovation expenditures related to
marketing. For the ordinal indicators, the numbers indicate the percentage of firms in
the cluster that allocate a high importance to that objective or source. For example, in
cluster 1, 57% of the firms reveal that the most important source of information for

innovation are those related to internal sources.
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Table VIl — Innovation Indicators and Clusters of Service Firms (CIS3)

[ cluser1(®) | cluster2(%) [ Cluster3(%)

B Product Innovation 63 73 66
. Process Innovation 83 92 71
B internal R&D 48 69 45
B External R&D 43 46 33
. Machinery and Equipment 58 62 76
. Immaterial Technology 28 38 45
. Design 43 19 0
B Training 73 62 43
. Marketing 70 35 21
. Extending Service Range 35 38 20
. Increasing Market Share 33 27 22
. Improving Quality 43 58 33
. Improving Production Flexibility 30 27 22
. Improving Production Capacity 32 31 21
. Lowering Labour Costs 18 8 15
. Lowering Material Costs 8 4 6
I internal Sources 57 58 45
. Other Firms of the Same Group 53 23 10
. Suppliers 28 31 29
B clients 17 19 17
. Competitors 3 12 6
. Universities 0 35

. Public Research Centres 0 19 0
. Conferences and Journals 8 27 10
. Fairs and Exhibitions 3 15 11

w

ource: Own Elaboration.

The three clusters indentified above correspond to three innovation patterns in
service sector.

Cluster 1 contains 60 firms (24%). This cluster is below the average of Innovation
System Interaction and Interface with Public Research indicators. The indicators of
Product Innovation, Production Efficiency and Innovation Promotion are above the
average. These firms have a high degree of investment in the innovation activity of
marketing.

Cluster 2 is composed by 26 firms (10%). This cluster is below the average of all
indicators except for Interface with Public Research indicator.

Cluster 3 is composed by 163 firms (66%) and also has all the indicators below the

average except the Innovation System Interaction indicator.

20



2.3.3 Conclusion

Looking to the results of manufacturing and service sectors we see that both sectors
have three patterns of innovation. The Cluster Analysis in the two sectors showed that
there are two clusters of firms that bet in process innovation and one that orient their
strategies to process and product innovation activities. The only innovation indicator
where there is heterogeneity is the one related to expenditures; in manufacturing
sector in all clusters expenditures in machinery and equipment it’s the most pointed
while in the service sector, firm’s expenditures is divided mainly by: training,
marketing, internal R&D and machinery and equipment. For all the three clusters of
both sectors are the internal sources are the main source of information for

innovation.

2.4 Empirical Results for CIS4 (2002-2004)

To identify the Portuguese innovation patterns for this period of time, 2002-2004,
we used data from the Portuguese CIS4, where were identified 1082 innovative
manufacturing firms and 895 innovative service firms.

The CIS4 suffered changes related to some variables related with sources of
information for innovation. In Table VIl we reproduced Table | revised according these
changes.

We also used the 25 indicators (Table VIII) divided into the same four groups:
results of the innovation activity (2 variables); innovation expenditures (7 variables);
objectives of the innovation activity (7 variables) and sources of information for
innovation (9 variables). As the previously analysis for CIS3 data, the two first variables
are employed to distinguish between the development of product and process
innovation (Prodin and Procin). The innovation expenditures variables used are:
Internal R&D, External R&D, Machinery, Immtechnology, Design, Training and
Marketing. The innovation activity objectives are distinguished in: Range, Marketshare,
Quality, Prodflex, Prodcap, Labcost and Matcost. Finally, nine sources of information
for innovation are distinguished: Intsources, Suppliers, Clients, Competitors,

R&Dprivfirms, Universities, Pubresearch, Conferences and Sciemagazines.
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Table VIII — Innovation Indicators from CIS4

[tabel ______ [Description |  sale | Value |

. Prodin Product Innovation Nominal (Yes/No) 1,0
. Procin Process Innovation Nominal (Yes/No) 1,0
. Internal R&D Internal R&D Nominal (Yes/No) 1,0
. External R&D External R&D Nominal (Yes/No) 1,0
. Machinery Machinery and Equipment Nominal (Yes/No) 1,0
. Immtecnhology Immaterial Technology Nominal (Yes/No) 1,0
. Design Design Nominal (Yes/No) 1,0
. Training Training Nominal (Yes/No) 1,0
. Marketing Marketing Nominal (Yes/No) 1,0
. Range Extending Service Range Ordinal 3-0
. Marketshare Increasing Market Share Ordinal 3-0
. Quality Improving Quality Ordinal 3-0
. Prodflex Improving Production Flexibility Ordinal 3-0
. Prodcap Improving Production Capacity Ordinal 3-0
B Labcost Lowering Labour Costs Ordinal 3-0
B Matcost Lowering Material Costs Ordinal 3-0
. Intsources Internal Sources and Firms of the Same Group Ordinal 3-0
. Suppliers Suppliers Ordinal 3-0
B Cclients Clients Ordinal 3-0
. Competitors Competitors Ordinal 3-0
. R&Dprivfirms R&D Private Firms Ordinal 3-0
. Universities Universities Ordinal 3-0
. Pubresearch Public Research Centres Ordinal 3-0
. Conferences Conferences, Fairs and Exhibitions Ordinal 3-0
. Sciemagazines Scientific Magazines Ordinal 3-0

Source: Own Elaboration.

All the variables are qualitative and divided in binary (yes = 1, no = 0) and ordinal
with four response levels (high importance = 3, medium importance = 2, low

importance = 1 and no importance = 0).

2.4.1 Manufacturing Sector (CIS4)

In the Manufacturing sector we analyzed 1082 firms. Applying the factor analysis
we obtained four uncorrelated factors that explain 79,9% of the total variance. The
result of the rotated factor matrix, using the varimax method, it’s presented in Table

IX.
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Table IX- Factor Analysis Results for the Manufacturing Firms (CIS4)

| ractor1 | Factor2 | Factor3 | Factora |

Innovation Institutional R&D Innovation
_ Activity Sources Expenditures  Promotion
0,84 0,24 0,23 0,21
0,84 0,23 0,17 0,24
[ Labcost ~ [E! 0,22 0,23 0,23
0,83 0,25 0,24 0,24
0,82 0,23 0,17 0,25
0,82 0,25 0,23 0,19
[ suppliers )P 0,28 0,26 0,22
0,80 0,25 0,22 0,24
[ Intsources ~ |G:T] 0,27 0,23 0,23
0,78 0,27 0,33 0,25
| Matcost |/ 0,23 0,25 0,25
[Procin iy 0,77 0,28 0,34 0,22
0,77 0,33 0,26 0,23
0,75 0,35 0,25 0,24
0,74 0,35 0,26 0,22
[Prodin iy o061 0,24 0,28 0,48
0,59 0,26 0,42 0,39
0,30 0,83 0,17 0,21
[ Universities ~ [IOET 0,79 0,20 0,21
0,45 0,63 0,30 0,12
0,26 0,23 0,83 0,11
0,24 0,12 0,63 0,37
0,44 0,31 0,61 0,27
0,32 0,29 0,21 0,74
0,38 0,15 0,32 0,67

Source: Own Elaboration.

The first factor explains the most the variance in the sample (68,8%). This
component has high loadings on process and product innovation, on all the objectives
related with innovation activity, on the majority of sources of information and two
innovation expenditures related to the acquisition of machinery and equipment and
training. Such as we can assume this factor as the one related to Innovation Activity.

The second factor explains 5,1% of the variance, has high loadings on three sources
of information for innovation: public research centres, universities and R&D private
firms and can be interpreted as a Institutional Sources indicator.

The third factor explains 3,7% of the variance, named R&D Expenditures covers
three innovation expenditures objectives related to innovation: internal and external
R&D and immaterial technology.

The four factor explains 2,3% of the total variance and shows a high loadings on
marketing and design, two types of expenditures related with innovation activity,

labelled Innovation Promotion.
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With the scores of these four factors, we performed a non-hierarchical cluster
analysis (K-means). In Table Xl is presented the characteristics of innovative firms of
each cluster by innovator indicator. For nominal variables we present the percentage
of firms in each cluster that developed that type of innovation activity or expenditures.
For example, in the first column, 87% of the firms in cluster 1 are process innovators
and 89% have innovation expenditures related to the acquisition of machinery and
equipment. For the ordinal indicators, the numbers indicate the percentage of firms in
the cluster that allocate a high importance to that objective or source. For example, in
cluster 1, 32% of the firms assume that the most important objective of their

innovation activity is to lower the material costs.

Table X — Statistics for Factor Scores for Manufacturing Sector (CIS4)
Mean Mean Mean
-0,66 0,46 1,02 0,61 0,43 0,71
Sources
Source: Own Elaboration.

Cluster 1 Cluster 2 Cluster 3
(548) (226) (308)
_ Deviation Deviation Deviation
FS-RED . 0,27 0,91 0,30 0,95 -0,71 0,61
Expenditures
Notes: (1) The number of firms included within each cluster is reported in parentheses.

Standard Standard Standard
Activity
-0,10 0,81 -0,88 0,65 0,82 0,69
Promotion
(2) The mean for the whole sample is equal to zero.
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Table XI — Innovation Indicators and Clusters of Manufacturing Firms (CIS4)

T Cluster 1%) | Cluster2(%) | Cluster 3 (%)
Results of the Innovation Activity

[ Product Innovation 63 51 84
. Process Innovation 87 89 77
[ internal R&D 51 67 43
B external R&D 36 51 9
. Machinery and Equipment 89 92 80
. Immaterial Technology 34 27 18
. Design 42 18 61
B Training 69 64 70
. Marketing 28 17 76
. Extending Service Range 10 13 8
. Increasing Market Share 19 17 16
. Improving Quality 12 9 11
. Improving Production Flexibility 12 12 8
. Improving Production Capacity 9 12 7
. Lowering Labour Costs 22 15 14
. Lowering Material Costs 32 23 24
Sources of Information for Innovation

. Internal Sources and Firms of the Same Group 10 9 6
. Suppliers 12 10 13
B clients 20 20 10
. Competitors 28 31 29
[ Rr&D Private Firms 11 43 25
. Universities 3 51 35
. Public Research Centres 2 54 35
. Conferences, Fairs and Exhibitions 19 27 22
[ scientific Magazines 26 26 28
Source: Own Elaboration.

Analysing the two previously tables we can define the innovation pattern of each
cluster.

Cluster 1 contains 548 firms (50,6%). This cluster is below the average of
Institutional Sources and Innovation Promotion indicators. The indicators of Innovation
Activity and R&D Expenditures are above the average. For example, for these firms the
acquisition of machinery and equipment are essentials inputs to the innovation
activity.

Cluster 2 includes 226 firms (20,9%). This cluster shows lower than average
indictors of Innovation Activity and Innovation Promotion. For Institutional and R&D
Expenditures indicators the cluster shows higher than the average and also shows a

high number of process innovators (89%). As the cluster 1, firms of this cluster also



considers the acquisition of machinery and equipment very important, being the main
expenditure in the innovation activity to the majority of firms (92%).

Cluster 3 includes 308 firms (28,5%), has Innovation Activity and R&D Expenditures
indicators lower than the average and the indicators of Institutional Sources and
Innovation Promotion above the average. The majority of firms of this cluster consider

the marketing activity a very important input to the innovation activity.

2.4.2 Service Sector (CIS4)

In service sector we analyzed 895 innovative firms. As in previously analysis we
start to apply a Factor Analysis where we obtained four uncorrelated factors that
explain 79,0% of the total variance. In Table Xl we present the result of the rotated

matrix, using the varimax method.

Table XII — Factor Analysis Results of the Service Firms (CIS4)

| ractor1 | Factor2 | Factor3 | Factord |

Production Product Institutional External

_ Efficiency Promotion Sources Acquisition
0,83 0,29 0,19 0,20
0,82 0,28 0,19 0,20
0,82 0,29 0,22 0,21
0,81 0,25 0,19 0,23
0,81 0,27 0,21 0,17
[ Intsources R 0,28 0,23 0,22
[ suppliers |G 0,33 0,22 0,23
0,79 0,24 0,23 0,27
0,77 0,34 0,24 0,21
[Procin 0,76 0,31 0,20 0,34
[ Matcost [/ 0,10 0,29 0,25
0,74 0,34 0,28 0,22
0,74 0,36 0,22 0,36
0,73 0,35 0,29 0,21
0,72 0,37 0,27 0,20
0,66 0,45 0,24 0,37
0,38 0,70 0,19 0,27
0,34 0,67 0,27 0,24
[Prodin i o047 0,65 0,23 0,21
0,43 0,51 0,19 0,47
0,26 0,18 0,87 0,16
| Universities  |ES! 0,25 0,82 0,17
0,50 0,25 0,50 0,34
0,32 0,20 0,16 0,78
0,23 0,27 0,19 0,74
Source: Own Elaboration.
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The first factor, explains the most of the variance in the sample (68%). This
component, labelled Production Efficiency, has high loadings on all the innovation
activity objectives, on the most sources of information and on two expenditures
related with innovation.

The second factor that explain 5,0% of the total variance has high loadings to
innovation expenditures related to marketing, design, internal R&D and product
innovation and can be interpreted as a Product Promotion indicator.

The third factor explain 3,8% of the variance and has high loadings on three
sources of information: public research centres, universities and private R&D firms. We
can assume this factor as an Institutional Sources indicator.

The fourth factor that explain 2,4% of the total variance has high loadings on two
expenditures related with innovation: external R&D and immaterial technology. This
factor can be interpreted as an External Acquisition indicator.

Next, we performed a hierarchical cluster analysis, using the scores of the four
factors with aim to choose the final numbers of clusters. Then with a non-hierarchical
cluster analysis (K-means) we were able to characterize the following three clusters
that we reached (Table XllI). As we did before, we also elaborated a table (Table XIV)

that shows the number of firms within each cluster by indicator.

Standard Standard Standard
F1 Production -0,02 0,58 0,27 0,47 -0,21 0,48
Efficiency

Table XIlI — Statistics for Factor Scores for Service Sector (CIS4)
Mean Mean Mean
ZlAElIEs 0,67 0,46 -0,64 0,61 0,22 0,91
Innovation

Cluster 1 Cluster 2 Cluster 3
(339) (254) (302)
_ Deviation Deviation Deviation
F3- Institutional -0,41 0,91 0,78 0,95 0,20 0,61
Sources

F4. ExterPa.I. -0,57 0,81 -0,53 0,65 1,09 0,69
Acquisition

Source: Own Elaboration.
Notes: (1) The number of firms included within each cluster is reported in parentheses.
(2) The mean for the whole sample is equal to zero.
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Table XIV — Innovation Indicators and Clusters of Service Firms (CIS4)

- clusterips) | cluster2(%) Cluster 3 (%)

Results of the Innovation Activity

. Product Innovation 73 41 57
. Process Innovation 80 86 92
[ internal R&D 52 30 69
[ External R&D 12 14 83
. Machinery and Equipment 80 83 92
. Immaterial Technology 12 12 65
I Design 57 29 46
B Training 82 69 87
B wmarketing 66 24 50
. Extending Service Range 10 16 11
. Increasing Market Share 17 20 11
. Improving Quality 10 12 8
. Improving Production Flexibility 12 11 6
. Improving Production Capacity 5 9 2
. Lowering Labour Costs 15 22 17
. Lowering Material Costs 15 32 24
Sources of Information for Innovation
. Internal Sources and Firms of the Same Group 4 9 4
. Suppliers 17 16 12
B clients 19 21 17
. Competitors 31 28 26
[ R&D Private Firms 15 34 18
B universities 9 36 14
. Public Research Centres 5 39 11
. Conferences, Fairs and Exhibitions 25 22 22
B scientific Magazines 24 26 22
Source: Own Elaboration.

Cluster 1 is composed by 339 firms (38%). This cluster shows lower than the
average of all indicators except of Product Innovation indicator. In this cluster there
are 73% of product innovator firms.

Cluster 2 includes 254 firms (28%). This cluster is lower the average of Product
Efficiency and External Acquisition indicators and higher than the average of
Production Efficiency and Institutional Sources indicators. In this cluster, 86% of firms
are process innovators.

Cluster 3 includes 302 firms (34%). This cluster only shows higher than average to
External Acquisition indicator. For the firms of this cluster, the external R&D represents

an important input in the innovation activity.



2.4.3 Conclusion

Completed the analysis of both manufacturing and service sector from CIS4 data,
we can conclude that despite the differences between both activity sectors, the three
innovation patterns identified have some similarities. Clusters 1 of the two sectors
share the innovation activities, expenditures, objectives and information sources. Both
Clusters 2 orient their strategies to process innovation, have the same innovation
expenditures and information sources, differing only in the innovation objectives,
while manufacturing firms pointed all the objectives as very important, service firms
pointed lowering material and labour costs and increasing market share as the most
important objectives of their innovation activity. In Cluster 3, firms have different
innovation strategies, manufacturing firms have process and product innovation
activities while the majority of the service firms only have process innovation activity,

but similar innovation expenditures, objectives and sources of information.
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2.5 Trends in Innovation Patterns for Portugal

Analyzing the final results of both periods of time for each activity sector we can
now evaluate what changes happened between them in manufacturing and service
sector.

In manufacturing sector the main changes between 1998-2000 and 2002-2004 are
related with innovation expenditures, objectives and information sources. In 1998-
2000 we have one cluster where firms orient their strategy to process and product
innovation and two clusters where the majority of the firms bet in process innovation;
in 2002-2004, we have two clusters where firms have both process and production
innovation activities and one cluster where the majority of the firms bet in process
innovation. In CIS3, the main expenditures of manufacturing firms were related to
machinery and equipment; in 2002-2004 firms also expend in machinery and
equipment as well in training and internal R&D. In CIS 3, firms objectives were focused
in improve quality, production flexibility and capacity; in 2000-2004 firms pointed all
the objectives as very important. The main source of information, in 1998-2000, were
the internal sources to all clusters while in 2002-2004 firms of each clusters pointed
different sources as the most important.

In service sector, firms behave differently, namely, in the innovation expenditures,
objectives and information sources. In 1998-2000, we identified one cluster where
firms orient their strategy to process and product innovation and two clusters where
the majority of the firms bet in process innovation; in 2002-2004 we have two clusters
where firms have both process and production innovation activities and one cluster
where the majority of the firms bet in process innovation. In 1998-2000, firm’s
expenditures between clusters were heterogeneous while in 2002-2004 all the three
clusters expend more in machinery and equipments, training and internal R&D. In CIS3,
the main objectives of the firms of the three clusters were focused in to improve
quality while in 2002-2004 firms pointed all the objectives as very important could be
distinguished the objective of lowering material costs. In 1998-2000 the main sources

of information were the internal sources in 2002-2004 firms of each cluster pointed
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different sources and should be noted that in 2002-2004 internal sources were less
pointed as the most important.

We can conclude that many and important changes happened between the two
sectors, manufacturing and service, in these two periods of time related with firms
innovation activities as in innovation expenditures, objectives and sources of

information.
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CHAPTER 3: Innovation Patterns of Portuguese Firms in Manufacturing
and Service Industries

In this chapter we distribute clusters of manufacturing and service firms from CIS3
and CIS4 data by industry, Table XV and Table XVI respectively, in order to evaluate if
firms of the same industry have the same innovative behaviour.?

Analyzing Table XV, with data from CIS3, we can conclude that there is a high
degree of homogeneity within the different industries for both activity sectors. In
manufacturing sector, the majority of firms of each industry belong to Cluster 1, except
five industries: extractive industries; food, beverages and tobacco and electrical and
optical in Cluster 2 and machinery and equipment and electricity, gas and water in
Cluster 3. This means that in the majority of industries of this sector, firms developed
process and product innovation, have as main expenditures related with machinery
and equipment and have as main objective improve quality and information source the
internal sources. In service sector, all firms of each industry belong to Cluster 3 with
high percentages, which means that service innovative firms of all industries orient
their strategies to both process and product innovation activity, have most of the
expenditures with machinery and equipment, their main objective is to improve
quality and their main source of information are internal sources.

Table XVI allow us to evaluate the distribution by industry of firms from CIS4. We
can conclude that there is a high degree of homogeneity within each industry in
manufacturing sector and heterogeneity within different industries in service sector. In
manufacturing sector we observe that with the exception of electricity, gas and water
industry that belong to Cluster 2 and rubber and plastics industry that have a closer
distribution in Cluster 1 and 3, most of firms of each industry belong to Cluster 1,
which means that innovative manufacturing firms, from CIS4, in the majority of
industries bet in process and product innovation activities, having as main
expenditures machinery and equipment, main objective lower material costs and as
main information source the competitors and scientific magazines. The innovative
service firms, from CIS4, allow us to conclude that there is homogeneity within some

industries and heterogeneity in others. In this sector, is presented homogeneity in two

% Some industries have been aggregated for reasons of confidentiality.
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industries: hotels and restaurants that belong to Cluster 1 and software and R&D that

also belong to Cluster 1, and heterogeneity within the following industries: wholesale

and retail trade and financial activity where, in both cases, firms are similarly

distributed in Cluster 1 and 3 and the industries of transport, other transport and other

business services that are similarly distribute in the three clusters. So we conclude that

service firms innovative behaviour differ in some industries, i.e., in some industries the

majority of firms innovate in the same way and others firms if the same industry

innovate in different way depending the cluster that they belong, that we described in

the previous chapter.

Table XV — Clusters of Manufacturing and Service Firms Distributed by Industry (CIS3)

Manufacturing Sector

. Extractive Industries 8
. Food, beverages and tobacco 35
. Textiles and Clothing 49
. Leather industry 43
. Wood and cork 43
. Paper, publishing and printing 60
. Chemical Industry 41
. Rubber and Plastics 56
i Non metallic minerals 50
. Metallurgy and metal products 46
. Machinery and equipment 30
. Electrical and optical 29
. Material of transport 45
. Other manufacturing 73
. Electricity, gas and water 15

Service Sector

‘

. Wholesale trade 24
. Transport 7
. Other transport 29
. Post and telecommunications 40
. Financial activity 34
. Software and R&D 19
. Other business services 10

[7d

ource: Own Elaboration.

T austertt0 [ chser20 | clusers

75 17
48 17
35 15
29 29
29 29
30 11
32 27
26 18
25 25
37 17
26 44
53 18
38 17
19 8
23 62
3 72
15 78
71
53
59
19 63
33 57
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Table XVI — Clusters of Manufacturing and Service Firms Distributed by Industry (CIS4)

T austertta [ chstera | cuwsterst

Manufacturing Sector

Extractive Industries

Food, beverages and tobacco
Textiles and Clothing

Leather industry

Wood and cork

Paper, publishing and printing
Petroleum and Chemical Industry
Rubber and Plastics

Non metallic minerals
Metallurgy and metal products
Machinery and equipment
Electrical and optical

Material of transport

Other manufacturing
Electricity, gas and water

Service Sector

[7d

Wholesale trade

Retail trade

Hotels and restaurants
Transport

Other transport

Post and telecommunications
Financial activity

Software and R&D

Other business services

ource: Own Elaboration.

48 15 38
52 14 34
54 24 22
63 27 10
45 28 27
62 17 21
47 19 34
45 12 43
47 20 32
47 24 29
71 14 14
42 19 39
50 21 29
59 20 21
31 48 21
36 30 34
43 24 33
46 15 38
29 43 28
33 27 40
43 18 39
42 16 42
55 16 29
34 33 33

Analyzing the evolution of firms innovative behaviour by industries, we conclude

that in the manufacturing sector the homogeneity remained in CIS3 and CIS4; in both

cases the majority of firms bet in process and product innovation activities, expend

more in machinery and equipment, although their innovation objectives and

information sources differ. In the service sector we observe that we passed from a

case of a high degree of homogeneity within the most of the industries to a case of

heterogeneity, before most of the firms, of the majority of the industries, innovated in

the same way, while in 2002-2004 firms innovative behaviour differ in the majority of

the different industries.
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CHAPTER 4: Innovation Patterns in the Service Sector: Do Portuguese
and Spanish Firms Innovate in the Same Way?

In this chapter, as mentioned before, we will compare the Portuguese and Spanish
innovation patterns that result of the analysis from CIS3 data for service sector.

The methodology used in both studies was very similar; as a first step a Factor
Analysis (Principal Components) was performed and with the resulting scores of the
factors a non-hierarchical Cluster Analysis (K-means) was done. In the Portuguese
study were analyzed 249 innovative service firms while in the Spanish study were
analyzed 1193 innovative service firms. In our analysis were identified four factors
whose scores were used in the Cluster Analysis where we reached three clusters. In
the Spanish study the Analysis Factor resulted in six factors used in the Cluster Analysis
which generated five clusters.

Camacho and Rodriguez (2008) identified five innovation patterns with the
following innovation activities: two patterns where the majority of the firms have
process and product innovation activities, two patterns where the majority of the firms
have product innovation activities and one pattern where the majority of the firms
have process innovation activities. While, in our work we identified two patterns
where the majority of the firms have process innovation activity and one pattern
where the majority of the firms have both process and product activities.

What concerns to expenditures related with the innovation activity we also found
differences between the two countries, while Portuguese firms pointed that the most
costs with innovation activities are with: design and marketing (Cluster 1); internal
R&D, machinery and equipment and training (Cluster 2) and machinery and equipment
(Cluster 3), the Spanish firms pointed that the most costs were with: machinery and
equipment (Clusters 2, 3 e 4); machinery and equipment, training and marketing
(Cluster 1) and internal R&D and training (Cluster 5).

The main objective of the innovation activities for all identified patterns of both
countries is to improve quality and the most important source of information for
innovation pointed by all clusters of service firms were internal sources.

Portuguese and Spanish firms also differ in what concern to firm’s innovative

behaviour of the same industry. The following tables (Tables XVII and XVIII) shows the
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clusters of Portuguese and Spanish service firms distributed by industry, respectively,
and in distinguished groups. These groups are the result of the pioneer paper by Soete
and Miozzo (1989), mentioned in the first chapter.

Analyzing the tables we can conclude that in Spain there are more industries with
innovative service firms than Portugal and that the firm’s innovative behaviour of the
same industries differs between countries, moreover in Portugal there are not
industries classified, according Soete and Miozzo (1989) classification, in Supplier
dominated group. While in Portugal firms of the same industry innovate in the same
way, as we shown in the previously chapter, in Spain innovative service firms of the
same industry innovate in a different way.

Comparing the Portuguese and Spanish innovation patterns of innovative service
firms, we can conclude that the main differences between Portuguese and Spanish
innovation patterns for service firms are: the strategies of the innovation activity
related with product and/or process innovation activity, the type of expenditures
related with innovation activity and the innovative behaviour of service firms within
the same industry. Despite these divergences, the majority of all innovation patterns
from both countries assume that the most important sources of information for
innovation are internal sources and the main goal of the innovation activity is to

improve the quality of their products.

Table XVII — Clusters of Portuguese Service Firms Distributed by Industry (CIS3)

T chsir109) [ custer2(0 | clstersto

Scale-intensive:

. Wholesale trade 24 3 72
. Transport 7 15 78
. Financial Intermediation 34 6 59
. Post and Telecommunications 40 7 53

Science-based
I software and R&D 19 19 63
Other services

. Other transport 29 0 71
. Other business services 10 33 57

Source: Own Elaboration.
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Table XVIII — Clusters of Spanish Service Firms Distributed by Industry (CIS3)

_ Cluster 1 (%) Cluster 2 (%) Cluster 3 (%) Cluster 4 (%) Cluster 5 (%)

Supplier dominated

0o
N

II Sale and repairs 21 28 42
II Hotels and restaurants 27 20 38
II Health, social and community services 13 25 30 9 22

Scale-intensive:

Physical networks
Wholesale trade 23 35 25 8

|
|
|| Transport 18 35 28 12
|
||
|

‘

Financial Intermediation 25 22 16 34 3
Telecommunications 16 22 22 25 16

Bl software 19 18 1 33 29
B reD 8 8 2 17 66
II Engineering and technical services 9 20 20 28 23
II Technical testing and analysis 18 23 9 32 18
Other services

Bl Retail trade 28 20 30 12 10
II Other transport 19 17 39 19

Bl Post 20 33 33 13

II Real estate 16 8 48 12 16
II Renting of machinery and equipment 4 48 26 17 4
II Other computer activities 8 38 0 25 21
II Other business services 18 36 31 13 2
II Movies and video 14 29 29 14 14
II Radio and television 18 26 29 21 6
II Total services 18 26 24 18 15

Source: Camacho & Rodriguez (2008).
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CHAPTER 5: Conclusions and Future Work

Over the last years, innovation is increasingly a topic of interest to several society
areas as social and economic. Innovation assumes today a key role in firms and
countries life. With this in mind, changes have been made in order to improve the way
how innovation activities are measured as, for example, the new edition of the Oslo
Manual (2005).

In Portugal, the system of science, technology and innovation policies had a
difficult and troubled life. Nowadays, the notion of the importance of innovation it’s
clearer, despite the several institutions that intervenes innovation area. At a European
level, Portugal showed his improvement in this area climbing several places in the
overall rate of innovation of the European Scoreboard 2008.

With this work we wanted to bring the Portuguese innovation activities to a new
level, as has been done in other countries, defining the Portuguese innovation
patterns.

As we proposed to do in the beginning of this work, we identify and characterize
the Portuguese innovation patterns for manufacturing and service sectors using data
from CIS3 and CIS4, which represent two distinguished periods of time. This
identification allowed us to compare sectors and evaluate the evolution of the same
sector between the two periods. Between sectors we could conclude that firms of the
three clusters have differences related with the type of innovation activity and
innovation expenditures and similarities related with innovation objectives and
sources of information. But the analysis of the evolution of each sector, allowed us to
identify huge differences related with innovation expenditures, objectives and sources
of information.

The distribution of firms of the several clusters by industry showed us that firms of
the majority industries of manufacturing sector in 1998-2000 and 2002-2004 and
service sector 1998-2000 innovate in same way, except the innovative firms of service
sector in 2002-2004; in that case the majority of firms innovate in a different way.

The comparison between the Portuguese and Spanish innovation patterns of

service innovative firms showed us that are different strategies in innovation activities
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and different distribution innovation expenditures but also suggest that are aspects in
common as the main innovation objective and source of information. The comparison
also allows to observe that these firms when distributed by industry have different
innovative behaviours; Spanish firms innovate in a different way while Portuguese
innovate in the same way.

With this pioneer work, in Portugal, we hope to increase the knowledge about
innovation, knowing that this is a first step of a long journey. Still, there is a lot of work
that have and must be done in this area, for example, define and analyze the
Portuguese innovation patterns with more recent CIS data, including structural
information about firms and the organizational and marketing innovation activities
that have been included in the latest community innovation surveys with the aim of
deepening the knowledge in order to update continuously strategies and policies to
improve the innovation activity in Portugal with the aim of to make firms more

competitive and profitable promoting their own growth and the growth of the country.
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APPENDICES

Appendix | - Community Innovation Service Il — CIS3

MINISTERIO DA CIENCIA E DA TECNOLOGIA
CBSERVATORIO DAS CIENCIAS E DAS TECNOLOGLAS

Terceiro Inquérito Comunitario a Inovagao
INCLERTO DO SSTENA ESTATISTICO NACIONAL fle S'30 e 15 de Al O FESPOITA CERIGATORMW, REGITADO NO INE 508 O WF 2373, YVALUDO ATE 3¥'12/2001
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1998-2000. £ fundamenta! que todas as empresas respondam as perguntas indicadss, Independentamente de tarem
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Furs3o na Emprasa
Tekfone: 218452000 Telefore
Fax 21 8463432 Fax
E-mail: Inovacao.oct@nete.pt E-mail
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| Notas importantes de preenchimento |
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e [ T1z]&
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Crurante o periode de 1996-2000, a sua empresa Introduziu no marcade algum produtes (bem ou serviga)
nown ou slgn ficatvarme nte melhorado no contexto da emprasa?

S L1 Quem desenvoleeu eszes produtos? inegus spenasa amernatva mals acequacs
Frircipdimenits 3 5U3 @Mprasa ou Qrups a que perence
A U3 ETEIES &M OOPEra;Ss C0M cUtras empresas ou Instiukgses
Frindpamerite outras empresas ou Instukses

Mao [ passar para 2 quastdo 2 fpdgina seguintsd

Por favor, faga uma descrigdo sucinta do mals Impertante produto (bem ou servige) nove ou signiflcative-
rhernta melhorado joor favor ascras com dkedra da impranzal

Por favor estima a distribuigan da percentagem de volume de negéaess de 2000 entre:
verdas de produtos noves cu ggnificatkaments melborados introdueidos no periods de

10ga-2c00, ™
verdas de produtcs ndo modficsdos cu apenas marginalments melhorados 2 intreduzides.

no periods de 1928-20007 LA D fu
wolume de Megados Total em 2000 [1[000]a

Durante o periodo de 1996-2000, & sua empresa Introduziu no marcads algum produts (bem ou servigo)
nowo ou significatvame e melhorado no contexto do mearcado servido pela amprasa?r

m Contribulcao da verda destes produtos para o wolume de negddos em 20000 LEB (9%
Mao

£ rara Ittty Bes e rddiio: revaltias o JUTOd @ SMlares” pard reQUTaConan Tecal s MRS de prdmios recediioos
7 Bavs & serdigos tofalmanta desenvolioos & produridos por antiacis farcolras devam ser IncAnis mesta i



] Inovacao de processo

50 cormespande

0 e sene s
ou de gestao
Em “Anoasa” aprareniam-ss anampdos & inonaplan

Durante o periods de 1998-2000, 8 sua emprasa adoptou processos de produgdo novos ou signflcatha

menta melhorados, incluinds melos de fomedmento de servigos ou de distribuigio de produtos?

Aam o LD Quemn dessnvolvey esses proc2ssos? deoigue apenas a siternaths mal adeguads
Frincipalments a sua ampresa ou grupo a que partence
A 5U3 SMPrasa em CODP2racdo com oulras emprasas o Instiuighes
Frincipalmente cutras empresas oo Instulgies

Mao [ passar para & questan 3

Por favaor, faga uma descrigao sucinta do mat Importante processs novo ou significativarmente melhorado
fpon Tarvor ascras oom fefa oo depravsal

_-] Actividades de inovacie incompletas ou abandonadas |

m3l

A2 ao fim de 2000, & sua empresa dessnvolvew, mas alnda ndo conduiu, projacos ofentados para o
dasanvalviments ou Introdugde de produtes (bers ou serdgos) ou processes novos ou significatheaments
melhorados, Induindo acthidades de Invastigagao e dessnvalvimento? (| &D)7

Sm LI
Nao [

Durante o periods 1996-2000, & empresa abandonou actividades em curse orientadas para o desenvolvi-
et ou introducao de produtos (bers ou servicos) ou processes novos ou significativamente malhora-
des, Incluinde actividades de Investigacio & desenvobdmantoll& D)

am LI
Mao  []
ATENGED:

— Emprass que respondaram ndo ao confunto des quesites 1.0, 21, 3.7 @ A2 devam pasar para @ quasto T0.1.2 fpdg 130

£ & /80 na emorasa compreands todo o frebalho criatho smprearcicd numa bage simemdiica com VitE @ SUTGNENT 3 A5 0a
conhadmanfor da emprasd, sl como @ uilWrapdo dams resava no desawolvimanto 8 nowvar spdicaglern ol com prociitos
[LAnmEarvApoE) 00 DICTRS0R MOWes O Significetivamante mehorados dnckinds invemtiza (o em soffe el
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| Despesa em actividades orientadas para a inovagao em 2000

| EN

A empresa esteve envolvida nas sequintes adividades de Inovagio em 20007

oy 13008 InOVOLS, SSEaiango im0 @
oo procutos

AR ATONATa Juranta 2000 nas

e Svitaces orantadas oxe a

saguin
W06 OUF prOnessos novos o signtficatvamante methoracos bassados am cdnca, tenoigla ow oudEs draas 00 50
Pamande, esfime ar despesss corresponaTies am 2000, Mnckinds a5 dlerperas asrociatas @ arividares absncionadas ou nda con-

CRUTE ATV NS0T PATd 85 3 EWITE0Es em

que
Inzhwimio wespesas com pastoal & Imvestimanio Sam sapreclapod - em mnros ou eure.

Investigagsn e desen-
vahimanto realizades na
&M presa

(18D Imtema)

Aguisican da servigos de
1@ (&R externa)

Aguisicio de maquinaria
& de aquipamento

Aquisicio da outros con-
hadmentos extemaos

Formagan

Introdugso de Inovacbes
na mercada (marketing)

Projecto Industrial &
outros tipos da
preparagio paraa pro-
dugdo ou distribulgdo de
Inovaghes

A 180 na empresa compreerde todo o frabalho criative
empreendids numa base sistamatica com vista a aumen-
tar & reserva de conhedmentos da emprasa, assim come
a Utlizagso dessa resenva ro desenvoldments de novas
aplicaqies, taks como produtos (bens'sergos) ou proces-
306 noves ou significativamente melhoradas (incduirde
Investigasso em softaaral

A3 mesmas actividades merclonadas ma, mas exscur
tadas por outras empresas (mesmc que sejam do grups
da zua empresal ou por entidades pablicas cu privedas de
0.

Mzquinana avargada, hardware ou outros equipamentos [

ligados especifizamente a produtos bensfsendgos) cu
processos nowss ou dqnificativamente melborados.

Aquislgdo de conhedmento exeno, scb a forma de
patentes, licengas, know-how, marcas, softwars e outros
tipos da conhecimento extemo para Implementar as Irc-
wantes da sua empresa

Formagas Int2rna ou extema espaciicaments orlentada
para o desenvalviments ou Intredugio de Inovagses

Actividades de marketing internas ou edermnas & ampresa
directamantz orlentadas para a introdugss no marcads
dos produtos (benefservicos) novos ou sianificativamente
melhzrades (pede Indulr estudos de mercada, testes de
mercade, publddade dz lancaments; dave axchir a con-
stiulgio da redes de distribulgdo para comerclalizar as
Inovagioes

Curos procedimentss e preparagdes téonlcas ndo con-

termplados 3dma, necessarics para 3 Intreducdo de pro-
dutos (bensizendgos) ou processos nowos ou sionificat-

wamente melhorados

Despesa total em Inovagdo em 2000

a4 wTpress Curante 2000 N30 S5IEe QAT 5o B, PO fenr el 3 despass am 2000,

1T (OSSO SLES

BT Con ou ST

BT CON O WS

AT OO ITT Ol SWTd
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| Investigacio & desenvolvimento realizados na empresa (1&D) |

5o 3 51U empresa feve 3 dades de (&0 infarmas;

Qual o passoal ao servigs na empresa que esteve afecto a Investigacio e desanvolimento em 20007
fnciul fanto pemoss do departamanto oo nvasigearo @ deremeodamenda oo v ded, derte pus anvoldioss am mvestizapdo & dean-
wokimaniod

&m fodad oa ETT fvar dafiniplo @ anamplo am sequida )

 Definigaa & Bsarmpla: :

ETI: "sqpivalantas a tampo intagral ™, caloulsmisa a partic da fracpdo doakoulads om %) do fampo qua cada individus dedi-
ccu 3 sotividadas da 180 ma smpresa; o 1otal esuba do somatdnic da fracgfas de cads passoa.

s actividades de 160 da ermpresa foram deservobidas por pessoal 8 t2mpo intzgral & & tempo pardal.
Coma proceder ao obkula do Equivalente s Tempa integral (ETI?

Arvastigadore |

Um indkicio A Doupa-5e 3 100% am acivinadss oo [0 durants todk © ano Na Empresa - Tampo Mtegral

Ui indiwizius § coupaqre 2 TOO5 am aciWidacss os (AD duramds § messs (12 ano) na Emprasa - Tampo Parcial
Um individue O crupase 2 25% em actividaoer o M0 dunante fooo o o na Emprass - Tampo Farcal

Uim indliicine D ooupa-se @ 305 am actvidac’es o M0 dwante 4 mases (105 ano) ma Empress - Tampo Fardad

Individuc P:emwe:;'?:_‘r?a‘g tempfp;u:mg::im Ternpe Integral Termpo Parcial ETI
ﬂ 100% 1008 x Taro = 100% 1 - 1.0
ﬂ 100% 100% x 12ano =50% - 1 0s
E 5% 25% x laro = 25% - 1 05
E Elv 2% x 1i2aro =10% - 1 a1
total 1 E [ 15

2 total de ET) deve ser arredondado para uma casa decimal. &ssim, o preenchimento do campo no caso do
exemplo sers:

am foda) oo ET? L _ _ :1:9:

No perfodo de 1998-2000, de que forma se dasenralaram & actividades de 1&D na empresa?

Continuadaments
Coaslonalmente

B W R

=



m o B oW

Bit0s nas achiwdades o3 e
m de 2000 et das i

-2000.

arad de Impacte
Ao miedie Balxo | rrelevants
Efaltos assodlados Alargaments da gama de produtos
aos produtos (bere'sendsos) O O
Enfrada em nowos mercados ou aumento
da quota de mercads O O
Kelhorla da qualidsde dos produtos
({benzzendios) =] =] =] =]
Efeltos asoclados Kelhorla da flexibilidade dz produgas O [ m} u] a
A0S processos Aumento da capackdade de produgio =] =] =] =]
Fedugso dos custos de trabalbe por uridade
produzida
Reducio do consuma de energla 2 de materials
por unidsde produzida O O

outros efeltos Melhoria do Impactz ambienital cu de outros
aspectos assedados & saguranca ou salde

Cumprimento com regulamerntagtes e normas |u|

m7l

| Finandiamento pablice da inovacae |

M COmo de garantiss

Mo periodo de 1996-2000 asua empresa recebau algum tipo deapolo financelimo pablico para apolar activi-
dades orlentadas para a Inovagdo?
Apolo de: sim Mao
Autoridades locaks cu regionals jm]
GOWEMO
Uni3o Europela

A sua empresa recebeu financamentos quer do 4= (1994-08) quer do 5= (1996-2002) Programa Guadro da
uni&o Europsla para Imvestigacio e dessnvalvimenta?

gm |
Mao




A sua empresa estabelaceu algum acordo de cooperagdo para acthvidades de Inovagao com outras empra-
585 oU Institulges durante o perfodo 1908-20007

A3m L
MA0 [ passar para a quastdo 9 (rdging ssquings

Por favor Indigque o tipo d2 organizagio com quem colaborou @ respadivo pals ou reglo de origem
Admtam-se vlas reposis

Tipo da parceiras Maclonal WEY EFTA™ WE-PC*™ EUA  Japio  Outra
OUiras empresas do grupo 1 | L O O O
Fornecedaras da equipamento,

de matanaks, de componentes ou de software
Clientes

CORCTTEntes

Corsultores

Labaratarizs comerclals ou amprasas de 180
Universidades ou outras Institukgses

de ansino superior O |}
Lakaratarizs do Estado, Institutos de 120

govarnamentals ou Institughes

privadas sem fine lucrativos [m] ]

Por favor Indigue a Importancla dos parcelros para o desanvolvimento de actividades de Inovagdo
Tip da parceiras Alta Médla Balxa | Menhurn parceire
Cutras empresas do gnpo

Forrecadores de equipamento,
de mratarlaks, de componentes ou de software

Clientas

Corcorentes

Corsultores

Labaratarizs comerclals ou amprasas de &0
Universidades ou cutras Irstitulgdes de ensino supsricn O

Lakaratarizs do Estado, Institutos de 120 governamentats
U nsttulgtes pivadas sem fins icrativos O O O O

 UniSo Ewopela (Sdlgla, Dramarca, Adkemanha, Grécls, Eganna, Fangs, Mands, MeVa locembogo, Holands, Ausila Porugad
Flnddnols Sudcla & Ralns Linkdcd

EFTA- Futapsan Froe Tracw A mocadion dednoia, Lischdanstain, Norvega, Suia)

" UE Pabies Canotioeios (Bwgdrs, Chiprs RegUica Checs, Esana, Hungria, Lefdniz, Litedn's, Maks, Poidel, Roméns, Sxoedgua,
Estowdnia @ Tutgula)d

a8



] Fontes de informacio para a inovagio entre 1998-2000

Esta questzo diF respeito 3 ident
on de inovacao ou que mninbu
stnbuwdz a5 dferentes fontes de nforma

tes de informacao das g :
aca0 de novacoes. Por favor indi
7 sequida.

1 SUQaR0Es pard
ortancia

que & i

se utilizada, Importdnas MEo utilizada

Forta de Informagio: alta Madla Balda

[ T R )

=]

Fortas internas

Fontas de mercado

Fontas
Irstituc onals

Cutras fontes

Centro da prépria emprasa
Oulras empresas do grugs
Fornecedores de equipamenita,

de materlals, da componentes ou
de software

Clientes

COMCOITENTES

Univerddades ou cutras Institukptes de
enzing superlor

Labaratorios do Estado, institutcs de &0
agovernamentats ou Instiukgtes privadas
zemi firs ucrativos

Confargncias, reunkies @ publicxgtes
clentificas cu profissionds

Felras, mostras de produtos
Empresas de consultorla

Xl



| Factores que dificultam a inovacio

o101

1012

Durante o periodo de 1998-2000, houve acthvidades ofentadas para a Inovag&o que:
Am  Mao

foram zerlamenite atrasadas? O
nem sequer foram Inkdadas?
foram carceladas?

Famarpare a quasteo 10.2

susénca de acthidades orlentadas para a Inovacio
FApenas pars Emprasss quo respondaram ndd a0 conjunds des quasties 10, 20, 20 o 22 O questiondrls dove ser preanchids 228 a0 fim,
fnchkalndts & quasts T0.2)

W 102

Durante o pericdo de 1990-2000, algurna das razdes seguintes fol relevante para que a empresa no
thiesse tido qualsquer acthvidades orlentadas para a Inovagso?

Sim Mao
M& 52 Justificavam acthidades orlentadas para Inovacdo,
dado que havia Inowagtes Introduzidas anterlormente ]
Mo s justificavam acthvidades orlentadas para Inovacao,
dadas as condiptes do mercado da empresa

Existiram factores que dificultaram a inovagas

Factores que diflcuttaram a Inovacio
Sa a empresa sentlu dificuldades no desermvolvimanto de actividades de Inovago ou nem sequer as Inlcou
entre 19952000, por favor Indique a Importancla de cada umn dos fackores de Impadimento.
Grau da Importinca
Factores de mpedimento: Alte Médie  Balxo | NEo relavante
Factores Percepsa da rI50os econsmicos excesshos [m] a a ]
2CONSMICES  Cypios de Inovagso demasiado elavados m| m| m| m|
Falta de fontes de financlamento apropriadas

Factores Estrutura erganizaclonal poucs flexvel
Internas Falta da pessoal quaificado
Falta de Informagac sobre tecriclogia
Falta de Informagao sobre mercados

Cutros Regularmenta; o & rormas

factores Falta de receptiidade dos clantes 3s Inovagtes
Reduzida dimensss do mercado

ATENCEC:

Toclss as emprezas dovem rasponder 45 questdes 11 2 12 da pagine saguinta

L)

Xii



[ Patentes e outros métodos de proteccio |

L RIREI

w2

Hnaaz

Wiz

Durante o periodo de 1996-2000, & sua empresa, ou alguma outra empresa do mesmo grups submetey
pedidos de patentes para proteger Invengdes ou Inovagdes por elas desemvolvidasy

Taital [ios qualks:
Bens fervigDa/prooesscs  Apenas bens fservigos

m 1 Por faver ieeipue o rumars o peoicdac?
Mao 1

A 5Ua empresa, ou outra empresa do mesmo grupa, tinha patentes validas no fim de 2000 para protagar
Irvangias ou Inovaghes por elas desemeohidas?
Tatal Dios quals:
Bars /servigoeiprocesscs  Apenas bens senicos
im0 Por faver iecigue o nomers de patendss wilidas? L1kl Lib
MEo 1

Cue percentagam dowvolume de negdaas, em 2000, estava protegido por patentes ou patentes padidas?

Proporssdas verdaz 2000 L0 L | Impossieel responder [

Durante o periods 1996-2000, & sua empresa, ou alguma outra empresa do MEsMa Qrupo, recomed 4os
saquintes métodos para proteger Invencdes ou Inovagbes por elas dessnvolvidas?

Sim Maz
Métodos formals Reglsto da padrties de design jm] m]
Marcas Radistadas (Trademarks) o o
Direitos de autor (Copyright) o o
Métodos estratégioos seqredo o o
Complexidade da concap;so o o
Antedpagss face aos concorrentes na introdugss da novagso

" Outras mudangas estratégicas ¢ organizacienais importantes

w121

oy (bens ou sandicos) o
ros medhoramend

Durante o perfodo de 1996-2000, & empresa dasenvoleau alguma das sequintes acthi dades?

Sim Mas

Estratégla Implementa;ao de estrat2glas novas ou slanfficativaments alteradas o o
Gestan Irmplementagdo de témicas de gestio avangadas por parte da emprasa
organizagio Implermentacio de estroturas organlzadonals novas ou

sknificativamente alteradas o g
Marketing Mudargas slgnificativas nas estratéglas ou concealtos

de marksting da empresa
FAdargas estéticas mudangas slonificativas de caracter astético, de deslon ou de outrs tips
fou autras da com caracter subjectivo em pele menos um produts

cardchar subjective)

% padidos de patantas cu patentes concedidas & mesmas rwengBes em pabcs difaramiar devem contar como & meama juma onic)

Xiii



Muito ohrigado por ter disponibifizado o 22w tampo & colabarado com o Sbsanatono
dfas Jenclas e das Temnologias (Minsteno da Jandz e da Tecnologial.

Agradecamos & devilucas do questionano preenchido, utizands o envelope de
resposta sam franguis (RS funto enviad.
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Anexo

INQL&RITO COMBNITARIO A INOVACAD (IS 1)

MNETERID DA CIENCIA E DA TECNOLOGIA
OBSERVATORIO DAS CENCIAS E DAS TECNOLOGIAS

EXEMPLOS DE INOVAGAO

Considera-s2 qua 3 Inowacao, da acorda com a definkan do questionarko, pode ser de dais tipos:
Inovagdo de Froduto (bens ou serdcos) @ inovagdo de Frocesso.

1 - Inovagao de Produto (bens ou sarvkos), permitndo, designadaments:

= um melhaor desemperho do produto ou do serdco:
® um alargamento das possivels aplicacoes do praduto cu do sendco.

E dos: dotpode iais utizades, introdi e predh fogicos ruma gama de artigos, incoporacac do
“chips® alctranicas, utilzacao de sistsmas de cartso de disrta, reorso a senvicos ds atsndmanto uﬂwmo chome, desen-
M de aztivdade: b 12 ¢ de saguros o i utizacao de servicos de infernat ¢ de comarde skectronico

(emtcra 3 mera crivczo de um site de infomnacao sem services en-ine nao e corcidere uma incvacac).
2 - Inovagao de Processo, que s2 pode manifestar na melhora do d2sempenho:
do préprio processo, levando 3 qua:

6 processos s2 torrem melhor intagrados cu maks automatizados:
aumente a flexibilidade:

melhore a qualidads;

mehore a saguranca ou s2 reduzam os dancs ambientats.

Exemplos: mabonas ns kogstics da armazenagem (come, por exemplo, sistomas de arder picking), seguimante ¢ loaizacio do
expedicces {tracking and :;u'ng]. intarligscso sntre oomunpal:m dc':iadu © transports de molrﬂ'erilgs. sistomas de codigo de

barraz, p optico da inf; 3 dicadas {expert 5 b soft para inkegraczao de funcces, primaira
utizacao de farramentas CAD'CAE.
Coreidera-sa que 3 certificacae 50 @ uma incvacac apenas quando esta di iscicnaca com 3 imrod dep

rowas ou meborades.
dos procedimentos de logistica @ controlo, permitindo que:
»  mehore o planeamenta  a rota de mercadarlas:

= sumente 3 flexbilidadz na distribuicao:
u  melhore o controk de stocks.

Exemnplos: st de C da pedidoscompeas, sstsmas de minim de stocks (just-oime), sistomas awdliarss
computaderzadas para kegstica.

XVi



EXEMPLOS MAIS ESPECIFICOS DE INOWVASAD POR SECTOR

Indistria

Produts

Incluszs de produtcs ecalegicss na gama de produtos exktents

garantla perpetua em produtos noves ol wsados

alteracas da materlds em artigos, por exempls 3 "respiracas activa® em artigos de vestuado
roupa a prova de agua

medulcs para a area da clenda da Wda produzidos atraves de engenharla blokegica
intreducas em produtos de chips eectronicos

uzo de telematica am veicukos & mokor

weicubes & motor com reducan da embsao de pokientes (2o carres com balo corsumo, autocarmos movk
dis 3 gas natural

programa de establizacan elecronka para veicukes @ motor (E58

nows Hpo de papsl para Impressoras espaaficas

nowss Hpos da motores em navios

linhas d= dta tarsao Iscladas com gas

manutancas a distarcla

filtros de ceramica para microondas @ filiros de redacas nas comunlcacoss movels

Ciar um nows rome ol voltar 3 acondickonar bens Ja edstentas de forma 3 akcancar outro mearcads nas se conskdera
uma Inovasac,

Processo

digitalizacan de processos de mpressao

nowos Hpos da skk2mas dz laminas para producas de aparas de madeina (wood civos)

nows madelo de uridadz de remocas e rrouperacao de agua

medican de parbculs por sersores em exsustas de gasas

aplicacan emn sene de "lacas® oo "vernlz® em po para o ratamento & proteccao superfidd dz metaks

nowos processos de producas de acidos com diferentes matadas-primas

sistemas de identificacas e controlo

nowos slstemas da CaD

nowas slstemas de ditibulkcas da Informacas

Imtzrigacan de sisternas de processaments de dados, software para computadorss em rede

Introducas de metodos de assktenclatawallo edou baseados am computador para deserivclvimento de
reduto

'I:lntrc-:luazude programas de simulacas oom base em alementos finitos para optimizacas de companentss

recurss a0 comancio eectronko Intrligado com a producao (= banoos alectronicos com ofartas persona

lizadas, compras va Intamet

dizponibileacas da canals drectos de comunicacss entra o dients @ o produtor

coritroks do tempo e fase de execucas na Internet

COMErclo por Gross

Produts

Incluezs da produtos ecclodions na gama de produtos exdstents
garantla perpetua am predutos novos cu wsadas
nowos tipos de sardons de certificacan
Inchiszz da servicos adklonals
soluccss combinadas (23 sendcos t2onices e de consutorial
testa, axame 2 certifiacas da sandcos



Introducan de sistemas de cartao da clients

corsulta e paddos dz compra ne ponto de venda (oS

servioo de recolha para dientas

Manutencas a distancla

verda via Intzrnet icomerde eloronkol; mas nao somente um shte de Informacss sem disponibilizacan
de senicos ondine

sktamas da Idzntificacan & contrake

[]

m  werda directa &2 dients final

Pro<esse

®  leltores opticos nas calxas reglsiradoras

m  desarvchvimento & intreducss de canals de distribuicao digitd

B computadores portatals para vendadones, de auxlio directs as vardas

w sktzmaz dz Idzntificacan e controke

w  colocasas dgital de rsdules ou etlquetas em produtos (= uso de codigos de barras)

B recorstrucac o recrgantaces da espaoos de venda de forma 3 proporclonar uma fadl squisican por
parte dos cllentes

®  reclbios por FC gue Indusm maks Infommacas nas facturashvendas a dinkbeire

w  cataklogos electronicos fax. CO-ROMD

m  sobcoes de centro de atendiments talefonioo (cali-cantred

m  disporibilizzcas da malos fskoos (ofidng, equipamenta) para efectuar servicos 2m regme da salfsandce

m  treino de trabdhadorss espaclalizados para ofaracer serdcos espaclak de consultorta para dientas

Moo sstemas de CaD

m  sktemnas de distrbulczs de informacan

® nterligacas de sktemas de processamento de dades, software para computsdores em rada

®  disponibilizazss da canals directos de comunicacao entre o dienta @ o produtor

m  centros de atendmento 3o clente para coordenar todas as necessidades dodiente

Servigos Financeairos

Produto

servions de saguros nowvos ou significativaments mehorades

ntreducas da conceltos de saguro de dda por modules

riovs saguros delnvalidez coupadonal
Intreducas de sktemas de seguros da acthes e tinlos de catastrofes (cat-bana's)
Intreducas de cartoes para aesso directo com entfcacss @ contralo nos hospitals

Processo

bancos cniine

famramentas para contrclo de chamadas telefonkcas

software nows ou melhorado, cu redes de computadores pessoals
aplicacan de roves metodos de diversficacan de rboz

alquivamenita optico-electronios de documentos

escitorks bvre de paps

melhoria nos sistemas furdamentals de identificacan 2 controkz
poliicas de ponto de venda

Intreducas de noves metodes de pontuacas @ dassiicatan ("ratng *)

[N
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Outros Servigos

Produto

maquinas de verda de bilhetes com porta-mosdas alecroniko (PWE) ou cartao de pagamento de
debitorcredits

manutencas remota de software, acorezlhamento remcto

niowcs metodos de analise estatistica

desarpohbimento de software flamvel para clizntes

contratacan de serioos nas areas amblental 2 deanerga

formedmento de rovas aplicacoes de multimedia

niowcs servicos de logistica

sardcos deresposta por voz

sendans de atendiments telefonico ao cliente

Processo

transferencla electronica de dados

CAD o projectos em CAD

bancos eectronices

*calxa de ferramentas® para software especifioo para clientes (CASE-Tools)
criacan computackonal de documenitos

mehoria da rede de computadores

sistemas de monitonzacan de redes

skstemas de gestas da chamadas teleforicas

aplicacan de slsternas de visudlizacao termica (“fermograpiics®) para avallar sistamas tacnioos
controks do t2mps e fase de evacucan com basa na Internat

sktemias de navegacas va satelite

novas faramantas de software para gestao da fomecedaores @ compras
Introducas de gas naturd em autocarmos

Introducas de plo rebalsads em autocarmos

Inquerito Comunitario a Inovacao(CIS IIl) |E

Questionario relatvo &2 processo de Inovacas na empresa referents & 1958-2000

MMISTERID D CIENC LA E DA TECHOLOGLA
CRSERVATCRIC DAS CIENCIAS E DAS TECHCOLOGIAS

XiX



Appendix Il - Community Innovation Service IV — CIS4

OCES Observardrio da Cldncia e do Ensino Superior

MIHIETERED Do CTERCTA, TECHIH OGS B ERSING SR I0sn

CIS,

r s ) = " [
4° Inquérito Comunitdrio a Inovagio Krorahon Sivey

Este imguérito recolhe informagdo sohre as actividades relacionadas com a inovagio de produtos e processos e, pela
primeira vez, com as actividades de inovagio crganizacional & de marketing desenvolvidas em 2002, 2003 e 2004, A
maicria das guesties refere-se a bens e servigos, bem come 3 implementacio de processos e de métodos de logistica e
de distribuigdo, movos ou significativaments melhorados. fAs questies relacionadas com a inovagdo crganizacional e
de marketing sio abordadas na Seccio 10.

& fim de se poder comparar as empresas com & sem actividades de incvagdo, solicitamos gue todas as gquesties sejam
respondidas, a menos gue haja instrucies em comtrario.

B Atencic

Para gue o questiondrio seja devidaments validado todas as respostas devem estar completamente preenchidas, por
exemplo nas questies de resposta miltipla deve assinalar sempre uma opgio {ex. Sim ou Nio).

fconselhamos uma leitura prévia de todo o questiondrio antes do seu preenchimento.

ILqusIal;!u

O OCES & o drgic delegade do IME para a drea estatistica da Ciéncia e da Tecnologia {Despacho Ministerial Conjumto
265/47 de 31 de Julho), passande a integrar o Sistema Estatistico Macional (SEN) e sujeitando-se como tal & legislagdo
que estipula o sew funcicnamento (Led /89 de 3 de fbril).

SEGREDO ESTATISTICO

Consiste no dever que impende sobre o OCES de guardar reserva absoluta em relacio & informagio estatistica de cardcter
individual de pessoas singulares e colectivas por ele recolhida (art® 50 da Lei 6/85).

OBRIGATORIEDADE DE RESPOSTA

£ abrigatéria a prestacic das informagdes pedidas pelos fundondrios = agentes do INE enguante encarregados da recolha
directa de informagdes estatisticas (art® 19 da Lei 6/09).

Pessoa a contactar para esclarecimento de guesties relacionadas com o questiondrio:

Funcio na P

Telefona: Fax: E-mali:

XX



I 1. Informacao geral sobre a empresa

Nome da Empresa:

Marada:
Concelho: Distrito:
Chdigo Postal: | | I | - | I | Localidade:

Acﬂvhmnwh:b&lcﬁEl:D:l:D H"Ennlﬂbuh‘be:l | | I | | I | | |

[Rew. 2.1 - 2001

veietones| | | [ [ [ [ ][] P | [ LTI T TT ]

Website: E-mail:

1.1 A sua emprasa faz parte de um grupos empresarial?

Um grupo é composio por duas om mais empresas com estatubo juridico distinto pertencantes acs mesmos proprietinios,
s4cios o accionistas. & sede também faz parte do oruoo de emorasas.

Sim O Em gue pais se localiza a sede do grupa?
Home do grupo:
Nio =]
| 3 Atencio

Se a swa empresa faz parte de um grupo empresarial, responda 3= perguntas seguintes gf relativaments 3 sua empresa
em Portugal

1.1.1 Ano do inicio de actividade da sua empresa: :l:l:':

1.1.2 A sua empresa passou por algum processo de cislo efou fusio durante o periodo de
2002 a 20047

Sim Hio
Fusdo o =
Cisio o O

1.2 Quais os mercados geograficos dos bens ou servigos vendidos pela sua empresa durante o
periodo de 2002 5 20047

{ercolha fodos Que se asiicarm)

m Hio
Local  regional em Portugal a =
Hacional o O
QOutres Paises da Unido Euvropeia (UE), paises o -
da EFTA ou paises candidatos & UE®
Outros Paises o =

Anchai 08 soguirk o paie o Alamarha, Ausria, Edgim, Bulgaria, Chipe, Crodda, Diremanca, Eel o bovia, Eskvani e, Egpanha, Esidria, Anlinda, Frarga, Grdda,
Hurgin, lelanda, kalia, Hende, Latonia, Liadrensuin, Livaria, Luarmburge, Maks, Nonsaga, Paieg s Babcos, Poloria, Rairo Urido, Rapibion Chace, Homania, Sudde,
Suiga a Turquia.
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| 2. Inovagao de Produto (bens ou servicos)

A inovacio de produto & 2 introdecic no mercado de um bem ou servigo nove oo significativamente melhorado
relativamente 3s suas capacidades iniciais, tais como a melhoria no softwars, "mais amigdvel”, novos componentes ou
subsistemas. & inovatdo deve ser nova para a empresa, mas nio necessita ser nova no sector ou mercado da empresa.
Hio & relevante s a imovacio fol originalmente deservolvida pela swa empresa ou por ootras empresas.

2.1 Durante o perindn de 2002 a 2004, a sua empresa inbroduziu:

=im Mio
Bens nowvos ou slgnlflcatlu-iment: melhorados. [Exclus a revends de bens novos adguirides a o =
OUlras Smpreses £ modances exclusivamenie ge naturers estEica)
Servigos novos ou significativamente melherados o o
L Atencio
I Se a resposta for "HAO” em ambas as questies, passe para a questio 3.1 (pdg. 4], caso contririo prossiga.

2.1.1 Por fawvor, Taca uma descrigio sucinta de um produte (bem ou servico) nove ou
significativameante melhorado:

2.2 Quem desenvolveu essas inovagbes de produto (bens/ servigos)?

(Sedacclane apmnas @ opclo mais adeguada)
Principalmente a sua empresa ou o grupo a gue pertence

a
& swa empresa em cooperagdo com owtras empresas ow instituicdes a
Frincipalmente owtras empresas ow instituigies a

2.3 Alguma das inovagdes de bens ou servicos introduzidas pela sua empresa durante o periodo
de 2002 a 2004 lai:

Sim Hio
Howa mo mercado de & empresa introduzio algum bem efou  servigo nove ou
actuacdo da significativamente melhorade no sew mercado antes dos seus
empresa? concorrentes  directos (poge M estar  disponfel  noutros C =
mercados )
Hova apenas para a & empresa intreduziu algum bem efou servigo nove ou
empresa? significativamente melhorado jé introduzido no sew mercado D D

pelos seuws concorrentes directos

2.4 Tendo em conta as definighdes anteriores, estime a distribuicio, em percentagem, do total de
wvolume de negdcios’ em 2004 entre:

Venda de noves bens ou servigos introduzidos durante o periodo de 200X a 2004 gque foram
nowvos no marcado de actuacio da empresa I:l:l:l"

Venda de novos bens ow servigos introduzidos durante o pericdo de 2002 a 2004 que foram

novos S0 para a sua empresa I:I:I:l"lf

Venda de bens ou sen-gm nio modificados ou sd marginalmente modificados durante o

periodo de 2002 a 2004 {inclus & revandas de novos bens ou sendoos sdquinkdos A cutras I:I:I:l""
ATIprEsas )

Total do Volume de Negdcios em 2004 L%

Pora Instiui giais da I diieg o Finenosira: Comissies recs bidis; para as Instiuigies oa Saguros: pramios brulos o middes.




| 3. Inovagic de processo |

A inovacio de processo & a implementacio de wm processo de produgdo ou de um metodo de distribuicio novos ou
significativamente melhorados, ou de uma actividade de apoio ao0s seus bens ow servicos também nova ou
significativamente melhorada. Mic & relevante se a inovagdo fol crigimalments desenvolvida pela sua empresa cu por
outras empresas. Deve excluir inovagdes de indede puramente organizatva.

3.1 Duranta o periods de 2002 a 2004, a sua empresa introduziu:

Sim Nio
Métodos nowos ow significativamente melhorados mo fabrice ou produgio de bens ou de o a
servigos
Métodos noves ou significativamente melhorados de logistica, de entrega ou de distribuigie o ]

de bens ou servigos

Actividades novas oo 1-n;|nr|'|-cal:wan1ente melhoradas de apoio acs processos (Eaks come
sistemas de manutengio e sistemas de informagio para operacies de compra, ] a
contabilizagdeo, etc.)

L3 Atencio

| Se 2 resposta for "HAD” em todas as opcdes, passe para a questio 4.1, caso contrério prossiga I

3.1.1 Por favor, faga uma descricho sucinla de um processo nowo ou significativamente
melhorada:

3.2 Quem desenvolveu essas inovagbes de processo?

[Seleccione apenas a opcdo mails adequadal)

Frincipalmente a sua empresa ow o grupo a gue pertence O
A Tua empresa em cooperagdio com outras empresas ou instituigdes [m]
Principalmente cutras empresas ou institwigdes |m}
| 4. Actividades de inovacdo em curso ou abandonadas |

Az actividades de inowacdo imcluem a aguisicio de méguinas, equipamentas, saftware & de licencas: trabalhos de
engenharia & de desemvolvimento, formacio, marketing e 1&D° cempre gue sejam empreendidas especificamente para
implementar uma inovacio de produto ou de processo.

4.1 A sua empresa desenvolveu alguma actividade de inovacko orientada para a introducho de
produles {bens/servicos) ou de processos novos que livesse sido abandenada entre 2002 e
2004 ou ndo concluida até final de 20047

Sim a
LET] u]
L3 Atencio

Se a sua empresa nde realizow inovagbes de produto ow de processo, nem teve actividades de inowagSo incompletas ou
sbandonadas durante o periede de 2002 a 2004 (respondew "NAO" 2 todas as opoles das questies 2.1, 3.1 e 4.1}, passe
para a questic 8.2 (pdg. 10).

Caso comtrério continue a responder ao questiondrio & partir da questio 5.1 (pdg. seguinte}.

2 jrohor B0 0 i e R Bkl CoOro AT vk 9 Inaviaien, MR U T el e psad oo sed i ok com ume rov g e EnocuTe o o Froess.

=]



5. Actividades & despesa de inovagao

5.1 Durante o periodo de 2002 & 2004, & sua empresa esteve envolvida em alguma das seguintes
actividades orientadas para a inovagio:

Realizacio de actividades
de IRD (I&D Intramuros)

Aquisicio externa de IRD
[IE&D Extramuros)

Aquisicio de maguinaria,
equipamento ¢ software

Aquisicio de outros
conhecimentos externos

Formacio

Actividades de Marfeting

Dutros procedimentos

Trabalho criativo empreendido dentro da empresa com wvista a
aumeantar ¢ conkecimentc, bem como a  utilizagdo desse
comhecimento em novas aplicages, tais como  prodetos
(bens/servigos) ow processos  mowos ou  significativamente
melhorados (incui o desenvolviments de softwars)

Em caso afirmative, indique s2 2 empresa realizeu [B0 duramte
o perode de 2002 a 2004

Continwaments o

Ocasionalmente o

Az actividades mencicnadas acima, mas executadas por owtras
empresas {incluinde outras empresas do grupo), ou por
instituigies de I1&D pidblicas ou privadas e adguiridas pela
empresa

.ﬂ.qmslu;io de maguinaria avangada, equipamento, hardware e
software especificamente para produzir bens ow servicos mowvos
ou significativamente melleorados ou implementar processos
novos ou significativamente melhorades

Compra ow licemciamento dos direitos de patentes efou
invengies ndo patenteadas, “kmow-how” ou owtras formas de
conhecimento, a cutras empresas ou |n:-|:rlun;Ec5-

Formagdos interna ocu  externa de pesscal da  empresa
especificamente destinada ao deservolvimento &fcu @ intradugdo
de produtes ou processos novos ou  significativamente
melhorados

Actividades de marketing orientadas para a imtrodugio no
mercads dosz bens & servicos mowos ou  significativamente
melhorados, incduinde estudes de mercade, testes de mercade 2
publicidade de lancamento

Procedimentos & preparagfes técnicas  para  implementar
produtos  (bens/  servigos) ou  processos  novos  ow
significativamente melhorados, nio contemplados acima

=im
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5.2 Estime o montante de despesa eém cada uma das seguintes gualro actividades de lmua;&u

apenas para o ano 2004, (Deve inclur o5 custos de pessoal @ bnve 5 refacionados—. Os valores
monetdnios devemn ser todos em Bwvos).
[i= Atencio
| 522 sua Empresa ndc teve despesas com estas actividades em 2004, assinale na coluna TR |
Euros Nio
eciicos & equpAmentos speciicos pars 10 LIT TP T TT oo o
Aquisiciic de [BD {120 extramures) | I | | I | | I | ,00 [w
ox daspeas e cqupamento pora 181 o [IT T T T T T Tdee =
Aquisicie de outros conhecimentos externos | I | | I | | I | |00 =
E:r.‘g_:;: total em inovacio destas quatro categorias | I | | I | | I | 00

5.3 Durante o periodo de 2002 a 2004 a sua empresa recebeu algum apmu 'I'mah-:elm puhlim
para acltividades de inovacdo? (oo apol sob & farm
=, Tas panificados ow rankias o 25 By & inve AL & ouiras achh

conduniders

Sim Mio
Administragie Local ou Regicnal o a

Administragio Central (indiwndo Agéncies ou Minksténgs, através dos programas do governo)
Unido Ewropeia (UE)
Se sim, indigue se a empresa participou mo 5% (1998-2002) ow &% (2003-2008) Programas
Guadra da UE para [BD

Outras fontes de finandamento piblico (descreva)

I aspaszam Broz
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| 6. Fontes de informacdo & cooperagdo para as actividades de inovacao

6.1 Durante o periodo de 2002 a 2004, gual o grau de importdncia das 3egumles fontes de

infermacio para as actividades erientadas para a inovacio da empresa? (i
grajechtos de mave .\,u.l" oy Joe oo

iformacio Que

reaiizacdo de pr OR=C

® Atencic

disponibizaram nforrmacies diels pare nmovos
5 de inovacio am [dlp =

I Assimale “Nio & utilizada®

se nenbhuma informacdo fol obtida numa das fontes

Fontes de informacio

Fantes
IntErnas

Fontes do
miercado

Fontes
institucionais

DOutras fontes

Dentro da prépria empresa ou no grupd a que
pertence

Fornecadores de equipamento, material,
componentes ou soffware

Clientes ou consumidores

Comcomentes cu outras empresas do mesmo
sectar

Consulores ou empresas privadas de [BD

Universidades, imstitutes politéznicos ou suas
instituicdes de interface

Laboratdrios do Estado cu owtros organismos
publicos de LBD

Conferéncias, feiras e exposigies

Revistas cientificas e livros
técnicos, profissionais

#ssociagies profissionais ou empresariais

Grau de importincia

Alto

Média

Balxo

Mio &
utilizada
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6.2 Durante o pEl‘hJﬂﬂ' de 2002 a 2004, a Sua empresa coOperou com oulras empresas ou

instituigtes no dmbito das suas actividade de inovacio?

A cooperacio ma drea da inovagio € a participagio activa em projectos de inowacio com owtras empresas ou instituiches
ndo comerciais. A cooperacio mdo implica gue ambos os parceires retirem beneficics comerciais. & simples contratacio ao

axterior, sam gualguer colaboragdo activa da empresa, ndo & considerada cooperacic.

Sim O

Mao | |-'z:5r: para a questio 7.1 (pdg. )

6.3 Indigue gual o tipo de parceiro com guem colaborou & a sua localizacho,

(Excolha fodos oF que se

al

A

Tipo de parceire de cooperacio Partugad
A. Outras empresas do grupo a
B. Fornecedores de equipamento, material, componentes ow o
software

€. Clisntes ou consumidores

D. Concorrentes ow cutras empresas do mesma sector =]
E. Consultores, empresas privadas de 1&D, associagdes o
empresariais efow cemtros tecnoldgicos

F. Universidades, institutos politécnicos ow swas instituicdes de o
interface

G. Laboratérios do Estado ou cuftros organismos piblicos de

140 =

Europs®

a

| m]

LEST
ihREEs
a
a
a
a
a
a
a

Anohai 05 saguinis paises da Uniio Euopaia (UE)L EFTA, ow condidalos & VE: Alamanha, Austria, Bdgim, Bulgaria, Chipre, Crodoia, Dinamar oz, Edovaquia, Esloinia,
Esparhe, Exonia, Arlindie, Frange, Geicie, Hungia, ldindia, kalia, Henda, Latonia, Lisdensuin, Livdria, Luarmburge, Make, Nonkgs, Fums Eaos, Pdonia,

Faina Unido, Fopoblics Chaca, Romaria, Suacia, Swias Turguia

6.4 Indigque gual o tipo de parceiro de cooperacdo mais importante para as aclividades de

inovacio da empresa?

{da lista anterior escolha a letra correspondente) |:|
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I 7. Efeitos da inovacdo durante o periodo de 2002 a 2004

7.1 Qual o grau de importancia de cada um dos seguintes efeitos das inowacies nos produtos
{bens/servigos) efou processos introduzides pela sua empresa durante o periodo de 2002 a

20047

Efeitoz
associados

aos pradutos

Efeitos
associados
405 Processos

Outros efeitos

Alargamento da gama de bens ou servigos

Emtrada em movos mercados ou auments da guota de
miercado

Melhoria da qualidade dos bens ow servigos

Maior flexibilidade de produgic ou de fornecmento de
servigos

Aumento da capacidade de produgdo ow melhoria da
prestacio do servige

Redugio dos custos de trabalho por unidade
produzida de bens cu servigos

Redugdo do consumo de enargia & de materiais per
unidade produzida de bens ow serviges

Redugio do impacte ambiental efow melharia da
salde, higiene e seguranga no trabalho

Resposta a exigéncias legais

Grau do efeito observado

Alto

Média

relevante

a

a
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I 8. Factoraes gue dificultaram as actividades de inovagao

B.1 Durante o periodo de 2002 a 2004, alguma das actividades ou projectos de inovacio da sua
empresa foi:

MAbandonada na fase de concepgdo

Abandonada apés a actividade ow o projecto ter comecado

Leriamente atrazada

* Atencio

I'-'J'-H."\ =EH RESPFONDIDD PUE TOOAS AL EMPRESAS, I

Sim
O

Mo
ul

8.2 Durante o periodo de 2002 a 2004, qual o grau de importancia dos seguintes factores gue
impediram as actividades ou projectos de inovacdo da sua empresa ou gue influenciaram a
sua tomada de decisio de ndo inovar:

Factores
aconémicos

Factores de
conhecimento

Factores de
mercado

Razbes para
niio Inovar

Insuficidgncia de capitais préprios ou do grupo

3 que pertence
Falta de financiamente de fontes externas

Custos com a inovagdo demasiade elevadas

Falta de pesscal gqualificado
Falta de informagac sobre tecnologia
Falta de informagdoc sobre os mercados

Dificuldade em encontrar parceiros para
cooperagic em projectos de inovagio

Mercado dominado por empresas
estabelecidas

Incerteza na procura/mercade para os bens

QU SEMFIRDS NowosS

Desmecessdrio por 4 existirem inovagies

anteriores

Desnecessirio pela inzxisténcia
procura/mercade para inovagies

Grau de importincia

Alto

Médio

Hio
relevante
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I 9. Direitos de propriedade intalectual

9.1 Durante o periodo de 2002 a 2004, a8 sua emMpresa recorreu aos seguintes meios para
proteger inovagdes?

Fedide de patents
Registo de um desenho industrial
Marcas Registadas (Trademarks)

Direitos de Autor (Copyright]

o o o o

o o o o

I 10. Inovacdo organizacional & de marketing

Uma inovacio organizacional ¢ a implementagio de uma altzragdo nowva ouw significativa na estrufwra da empresa ou
nos métodos de gestio para gue a empresa possa melhorar o wso dos conhecimentos, imprimir mais gualidade 2o0s bens
ou servicos ou mais eficidncia acs fluxos de trabalke.

Uma inovaciio de marketing ¢ a implementacio de alteracies significativas no design do produto, ma embalagem ou
nos métodos de wendas e rmarketing, de forma a aumentar a penetragio dos bens ou servicos da empresa no mercade ou

&m novos mercadas.

10.1 Durante o periodo de 2002 a 2004, & sua empresa introduziu:

Inovacio
organizacional

Inovacio de
marieting

Sistemas de gestio do conhecimente noves ou  significativamente
alterados para melhorar o wso ou a troca de imformagic, os
conbecimentos e as compet@ncias técnicas dentro da empresa

flteragies fundamentais na organizagie do trabake dentro da empresa,
tais come mudangas na estrotura de gestio ou a integragic de noves
departamentos ou actividades

Alteracies novas ow significativas nas refagSes com ocutras empresas ou
imstituigdes pdblicas, tais como, aliangas, parcerias, owsowchg ou sub-
contratacio

Alteracies significativas mo design ow na embalagem de um bem ou
servico (deve excuir mudancas de rotina/sazonais come as medangas de
moda na imddstria do vestudric)

Métodos de wenda ow de distribuigBe noves ou  significativamente
alterades, tais como vendas pela Internet, framchising, vendas directas ou
licengas da distribuigdo

Zim

Mio

10.2 S& a sua empresa introduziu alguma inovacio organizacional durante o periodo de 2002 a
2004, gual o grau de importancia de cada um dos seguintes eleilos dessa inovacko:

Grau do efeito observado

Altc Médic
Reducio do tempo de resposta 3s necessidades dos clientes ou o o
fomecedores
Melhoria da gualidade dos bens ou servigos o =
Reducio dos custos por wnidade de producio o =
Aumento da satisfagio dos empregados e/ow redugio do rdcio o c

do ndmero de empregades no Volume de Negécios

Baixa

Mo
relevante
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I 9. Direitos de propriedade intalectual

9.1 Durante o periodo de 2002 a 2004, a8 Sua eMPress recorreu 308 seguintes
proteger inovagdes?

meios para

Sim Nio
Pedido de patente u] a
Registo de um desenho industrial a =
Marcas Registadas (Trademnarks) o =]
Direitos de Autor (Copyright] o x|

I 10. Inovagao organizacional e de marketing

Uma inovaciio organizacional ¢ a implementacio de uma alteragio nova ou significativa na estrufura
nos métodos de gestio para gue a empresa possa melhorar o weo dos conhecimentos, imprimic mais  gua
ou servicos ou mais eficidncia acs fluxos de trabalke.

Uma inovacio de marketing ¢ a implementacdo de akeracies significativas no desion do produeto, na
nos métodos de wendas & marketing, de forma a aumentar a penetracio dos bens ou servigos da empresa
am novos mercados.

10.1 Durante o periodo de 2002 a 2004, & sua empresa introduziu:

Sistemas de gestio do conhecimente novos ow  significattramente
alterados para melhorar o wso ouw a troca de imformagio, os a
conbecimantos & as competéncias técnicas dentro da empresa

Alteragies fundamentais na organizacio do trabalie dentro da empresa,
tais come mudangas na estrotura de gestio ou a integragic de noves ju]
departamentos ou actividades

Inovacio
organizacional

Alteracies novas ow significativas nas refagSes com outras empresas ou
imstituigdes pablicas, tais como, aliangas, parcerias, owsowchg ou sub- ju]
contratagio

Alteragies significativas mo design ow na embalagem de um bem ou
servigo {deve excuir mudangas de rotina/sazenais come as medangas de a

Incwachic de maoda na imddstria do westudrie)

[
ma e Métodos de wenda ow de distribuigie noves ou  significativamente

alterados, tais como vendas pela Internet, franchising, vendas directas ou a
licencas da distribuigao

da empresa ou
lidade 20s bens

embalagem ou
o mercado ou

Mo

10.2 Se a sua empresa introduziu alguma inovacao organizacional durante o p&rl-nd& de 2002 a
2004, gual @ grau de im pﬁHﬂﬂClB de cada um dos seguintes efeilos dessa inovacho:

Grau do efeito observado

Alto Hédio Baiwa
Redugic do tempo de resposta 3s necessidades dos clientes ou
O C a
formecedores
Melhoria da qualidade dos bens cu servigos O e a
Reducio dos custos por wnidade de producdo o O a
Aumento da satisfagio dos empregados e/ow redugio do rdcio o c a

do ndmero de empregados no Volume de Negécios

Mio
relevantz

XXXi



12. Informacdo economica & social sobre a empresa em 2002 e em 2004

e
{Lrs

12.1 Walume de Negicios

valores monetirios devem ser todos em Euros)

2002

2004

[ 1 Joo

Para Instiuicdes de intermedischa financein:

Iecshitubpfes na civissio 671 da CAE Rav. 2.1 utlizar 3 Conta PCSE 82

tInstRukies ra divisto 65 da CAE Rey, 2.1 Hido & aplicivel esta conta deve utllser o "varayel sudliar

PFora Instfuicées de sequros Conta PCES: 70
Fora a5 restanbes @ mpresas Conta POC: (TL4TE)

12.2 Valor de vendas de

bens/ servigos exportados®

12.3 Investimento bruto em capital

fixo®

Para Instituigies de intermedisgSo financeira Conta PCSE:

Para Instituicies de sequros Conta PCES: 26
Pora a5 nestanbes empresas Conka Poc: 43

12.4 Valor Acrescentado Bruto

Para Insthuigdes de intermediscso financeine Conta PCSE:

Produchs: E0#824 834 [(81-81400-21401 j+B0-70-72
Cussto inbesrendadio: 71 +74#37

PFora Instfuicées de sequros Conta FCES: Hio aplicavel
Fora 25 restantes & mpresas Conts POC: (714 T2 734 T5)

12.5 Custos com o pessoal

Para Instituigies de intermedisgSo financeira Conta PCSE:

Pora Instiulcdes de sequros Conda PCES: 650
Pora 25 restanbes & mpresas Conta POCC 64

Pessnal 8o serviga®

[ Prosducho = ousto intenmisdio]

{61462 +B5)

12.6 Nimero total de pessoal ao servico do empresa

12.7 Pessoal ao SErvico qgus completou o 129 ano OU MSnos

SOMA [12.7 + 128 + 126 + 1210 + 12.11)

12.8 Pessoal ao servico com o grau de bacharelato

12.9 Pessoal ao servico com o grau de licenciatura

12.10 Pessoal ao servigo com o grau de Mestrado ou MB&

12.11 Pessoal ao servigo com o grau de Doutoramento

| lon

LI T T T Joe

LI T T T Jee

LI T T T Jee

[TTTT]
[TTTT]

* s aportagfies da bansa mniposoondskn ras hrsaopias da bamss mniges dandas, reoas drectas, ofartas oo dooplas) & ®ddirks para nio msidnks.
slh'irmduhnnl {larrancs, adfidos, amanjos ros Rmanos @ oumos rabehes da cometnugio, makidd da rareporie, maouinas @ oum maknid], oom pesskilidaca da
parmanG e na uridod & stafision por prezos mols ou menes longos, senvindo ouer ooma maios da prodlgdo, quer como goranks de rendima o ou condicio da
rebaho
© Madiz el 5o ribo for possivd indoor @ made amual, indicar o5 walenas pare o fral & cede e O passedd Ao sanina irohi as passons aue, ro parioda da
refardncia, partkiparan ra wthidad d2 amprasa oudousr oue krha ddo o duragio daesa padicipecde, ras mouirks condpdes: al passeal Fgade & amprase por um
ooriralo da rabahe, rambardo am oonreparida wma ramuna ragdo; B passoal irmflurrmmhﬂ:j:iu.u:wriuamnhu.hﬂu:wmmmh da frobalhe,

ndo rammba uma ramura rapdo raguor palo tampe rabahade ou frabdha Tomad

ooaper ity azk of passed comvinack 2 outnas ampraseinsiupies om rebahanam m emp s saineiivicie sandoper ama dractamark ramunansdos.

{por @z pr opriatdnias-garamas, familioras rde mmarsrados, mambros wthes o

XXXii



