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Abstract: Emerging as one of the most important corporate assets, there is evidence that, in some 
developed countries, the impact of knowledge capital in the GDP now surpasses the fixed capital. This 
paper uses quantitative data to broadly qualify the impact of the two main building blocks in the 
knowledge management integration process: information and communication technologies (ICT) and 
Education. The data analysis suggests that by providing efficient network platforms, knowledge can be 
captured, transformed and disseminated to individuals, groups and organisations. Investment in ICT 
seems to enable to connect people and support knowledge sharing and interpersonal interaction and 
therefore facilitate knowledge management processes and strategies. A case-study of Portugal is used 
to illustrate the conclusions drawn. 
 
Keywords: Knowledge Economy; Knowledge Management; Intangible Assets; Information and 
Communication Technologies. 
 

1. Introduction 
It is well accepted that knowledge and 
information have become new 
organisational and resources and assets. 
Determinative of deep changes in the 
behaviours of the individuals, teams and 
organizations, these assets have been 
used to reach sustainable standards of 
development and growth. The emergence 
of a new economic paradigm is rooted in 
the need for the management of these 
new resources. The new models of 
business, emerging in a global economy 
throughout complex networks, have its 
hard nucleus in a basic activity of the 
modern value chain: the knowledge 
management and the creation of value. 
Therefore, during the last decade, terms 
like “digital economy”, “information 
society”, “knowledge society” and 
“knowledge economy” have arisen as 
areas of interest and research both in 
academic and organisational milieus. In 
this paper, we have decided to adopt the 
term “knowledge economy” (KE). 
 
Many companies, investing in the most 
recent technologies, tried to implement 
and develop solutions in order to achieve 
sustainable positions throughout their 
ability to acquire, develop and transform 
knowledge into expertise. The same 

approach has been followed at national 
levels. The questions this paper aims at 
addressing are: Are European countries in 
different stages of development? Which 
structural blocks provide these countries 
with competitive advantages? Some 
investigation is required in order to answer 
those questions and give an appropriate 
view of the European scenario. 

2. Aims and objectives 
The aim of this paper is to investigate and 
discuss the classification of knowledge 
and its impact in the KE as a new 
economic paradigm. Based on the 
ontological and epistemological 
classification proposed by Nonaka and 
Takeushi (1995), we examine the relevant 
issues, that based on empirical evidence, 
support productivity and competitiveness 
at the corporate level. 
 
Secondly, our purpose is to identify the 
main structural blocks that support KE, 
which we denominate KE pillars. Within 
this framework, and based on a 
quantitative approach, we present the 
European scenario based on the most 
important pillars. Using an econometric 
model, we also analyse the impact of 
knowledge capital investment in the Gross 
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Domestic Product (GDP), at the European 
level.  
 
Finally, we explore some data available for 
Portuguese firms, concerning information 
and communication technologies (ICT). 
We characterize ICT diffusion and we 
underline some issues related to the 
impact of ICT on firm-level performance.  

3. Knowledge, knowledge 
economy and knowledge 
society 

The changes occurred since the middles 
of 1990s in the information and 
communication technologies and their 
impact in the economic and corporate 
growth, place knowledge as the most 
important and valuable asset in 
organisations today. Derived from the 
minds of workers and their values 
(Davenport and Prusak, 1998), it is seen 
as information, beliefs and commitment 
(Nonaka and Takeushi, 1995:58, Dretske, 
1983:85). As stated by Davenport and 
Prusak (1998:5), ”knowledge is a fluid mix 
of framed experience, values, contextual 
information, and expert insight that 
provides a framework for evaluating and 
incorporating new experiences and 
information. It originates and is applied in 
the minds of knowers. In organisations, it 
often becomes embedded not only in 
documents or repositories but also in 
organisational routines, processes, 
practices and norms”. Thus, knowledge 
arises as a dynamic learning process that 
occurs between individuals, teams, 
organisations and communities (Hawkins, 
1994:9). 
 
Generally and according to modern 
economic theories, knowledge is a 
subjective asset that appears directly 
associated to connectivity, information, 
technological and organisational 
convergence, and mobility. It appears as 
the main source of competitive advantage 
(Wasko and Faraj, 2000; Smith and 
Webster, 2000; Alavi and Leidner, 2001), 
responsible for the organisational 
productivity improvement. It is also 
understood, as the capacity to transform 
data, to use information, to learn, to test 
results, to interpret, to support decisions 
and to take sustainable advantage. 
 
From a strategic perspective (Zack, 1999; 
Sullivan, 2000), it is disaggregated in 

strategic or advanced knowledge (long 
term perspective), in tactic or essential 
knowledge (short term organisational 
positioning) and support or innovative 
knowledge (maintain effective internal 
structural activities). 
 
Furthermore, the distinction between tacit 
knowledge and explicit knowledge is 
probably the most accepted approach 
from an epistemological dimension. In his 
“Theory of Organisational Knowledge 
Creation” (Figure 1) Nonaka and Takeuchi 
(1995:59), tacit knowledge is defined as 
personal, non-codified, context-specific 
and hard to formalize, difficult to articulate 
and communicate through individuals, 
teams, organisations and communities 
(ontological dimension). It is also 
expensive to transfer and make accessible 
(Teece, 1998). Greco (1999) characterizes 
it as intuitive, interpretative, ambiguous, 
not linear and difficult to quantify. This 
knowledge is related as the distinct ways 
to execute the tasks and shares (Sullivan, 
2000). Can also be individual (acquired 
through a non systematic nor intentional 
form) or collective (what it is known by 
many individuals and that is not revealed 
through an explicit form) (Matusik and Hill, 
1998). Smith and Webster (2000) argue 
that the great change in the knowledge 
management subsists in the capture and 
codification of the tacit knowledge, in its 
storage and diffusion throughout the 
potential users. 
 
Conversely, explicit knowledge is 
generalized, codified, objective and 
transmissible through formal and 
systematic methods (Nonaka and 
Takeushi, 1995; Alavi and Leidner, 2001). 
It can also be held in an individual or 
collective form (research and development 
processes, written patents, rules and 
procedures, graphics, management 
decisions, among others) (Matusik and 
Hill, 1998). According to Teece (1998), the 
larger its degree of codification, the 
greater the velocity and minor the cost in 
its transference. Individual knowledge 
groups the individual abilities and 
practices while collective knowledge 
groups the set of organisational principles, 
practical routines, experiences, goals, 
missions, information about competitors 
and relations that are spread out through 
the organization and shared in a dynamic 
manner by a significant number of users 
(Zander and Kogut,1995). Individual 
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knowledge, therefore, is created by and is 
inherent to the individual shares and 
beliefs and becomes a part of the social 
knowledge that is created by and is 
inherent to the collective shares and 
beliefs (Alavi and Leidner, 2001). As 
stated by Nonaka and Takeushi (1995:72), 
it can be created trough four different 
modes: socialization (sympathized 

knowledge), externalisation (conceptual 
knowledge, internalisation (operational 
knowledge) and combination (systematic 
knowledge). Thus, this dynamic and multi 
dimensional process crosses the 
companies as a whole and broadly, 
epitomizes the boundaries of the 
economic development and growth. 
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Figure 1: Organisational knowledge creation (Nonaka and Takeushi,1995) 
 

Based on knowledge, KE is associated 
with the impact of the technological 
innovation which reflects in reduced 
prices, bigger levels of efficiency through 
the combined use of telecommunications, 
computers, mobile devices and the 
Internet. Associated to those 
developments, new products and services 
emerge, strong innovations in the financial 
markets grow up, new methods of 
payment appear, organisational cost 
reductions are achieved, and new 
improvements in the quality of products 
and efficiency of processes are obtained 
(Landefeld and Fraumeni, 2001). 
 
For Atkinson (2002), KE typifies the 
reshuffling of all industries and the entire 
economies. It represents therefore a 
complex field of forces that include the 
reorganization of the companies, more 
efficient and dynamic stock markets, more 
economic and enterprising dynamism, 
more rigidity in the globalisation process, 
the carrying out of the economic 
competition and the increment in the 
unpredictability of the work markets. Kelly 
(1998) attributes therefore three basic 
characteristics: it is a global economy; it is 
based on the intangible assets (ideas, 
information and relations) and is intensely 

linked through individuals, groups, 
organisations and communities. These 
new attributes produce a new type of 
market and a new society highly 
dominated by electronic powerful 
networks. 
 
The knowledge society today is dominated 
by the applications of the conquests of the 
second industrial revolution and the 
technological revolution, where the 
information, aggregated to the information 
and communication technologies, 
assumes a basic role in the sustainable 
development and in the country level 
competitiveness (Simão et al., 2002). 
While marked by connectivity, information, 
convergence and mobility, KE will be 
expressed, independently of the 
perspective analysis, in a strong and deep 
economic and social transformation. 

4. The basic pillars of the 
knowledge economy 

4.1 The technological innovation 
pillar 

In 21st century, economic success seems 
to be closely associated to the strategies 
and politics of innovation (Smith, 2000). 
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Highly dependent of strategies 
implemented favouring differentiation 
factors, competitiveness and quality 
assurance, economic success assumes as 
a main characteristic the technological 
innovation pillar (Simão et al., 2002). 
Being one of most important pillars in KE 
measurement, the search of a portfolio of 
indicators, constitutes an urgent task in the 
effort to construct a model that can 
measure and compare worldwide 
economic cycles. 
 
However and despite their increasing 
importance, intangible assets still pose 
problems in determining their value source 
and measurement (Contractor, 2001). 
Therefore, we identified investment in 
R&D and the number of patents registered 
(Lev, 2001; Atkinson, 2002; OECD, 2002; 
Eurostat, 2003) as two important pointers 
for this pillar. This is compatible with the 
views expressed by Baruch Lev (2001) 
that argues that the innovation, important 
activity of individuals and organizations, is 
firstly reached through the investment in 
intangibles, namely R&D, information 
technologies and continuous staff 
formation. 
 
R&D is understood as the research, 
elementary or applied, in sciences and 
engineering, the drawing and the 
development of archetypes and processes 
(NSF, 1973). Thus, investment in R&D 
and increase in the level of patents 
registrations, suggests that the companies 
should establish strong programs of 
incentives for scientists and engineers 
who can motivate their activities of 
invention and innovation. Landim (2002) 
asserts this emergent importance of R&D 
and states that corporate management 
should plan R&D as an intellectual capital 
(human capital + structural capital as 
stated by Roos et. al., (1997:29)) and 
asset development. In particular their 
patents, combined with strategies that 
allow companies to identify and measure 
those assets. So, companies can obtain a 
better use of, explore and benefit from 
their intellectual capital. 

4.2 The science and education 
pillar 

The human resources qualification plays a 
decisive role in the globalisation process, 

which crosses, gradually, all the corporate 
activities (Lev, 2001; Junqueiro, 2002) and 
the entire economy. In the knowledge 
society creation, the education – formation 
pillar, constitutes an orienting burner 
vector that consolidates and supports the 
economic innovation process. Science, in 
any economy, is strongly linked to the 
information society development (Simão et 
al., 2002). Those countries that invest 
more in science, strongly linked with R&D 
investment level and education policies, 
can expect to grow faster than those that 
undervalue or ignore this important pillar. 

4.3 Other pillars: cultural, 
citizenship and the use of 
information and communication 
technologies 

The transformation process throughout the 
KE depends to an important degree on the 
use of the new technologies, specially the 
information and communication 
technologies (ICT). Some indicators 
suggest that besides expressing the level 
of integration of the citizens and countries 
in the KE, they equally express the quality 
of that integration. The use of the Internet, 
the development of e-commerce in 
purchases and sales, the e-governance 
and the existence of specialized personnel 
in ICT in the companies, are the pointers 
that characterize this pillar. The citizenship 
always has expression in the degree of 
participation of the citizens in the society, 
while the culture is linked with the 
existence of the person as human being, 
always the main factor of its development 
(Simão et al. (2002).  
 
In figure 2, the four pillars are identified. 
As evidenced by Handzic and Hasan 
(2003), we accept that knowledge can be 
codified and then stored in a computerised 
system to be made available on demand. 
So, the main purpose of knowledge 
management is the acquisition, capture, 
transformation, access, diffusion and 
re(use) of the knowledge throughout the 
individuals and communities. Those 
activities can be more efficient, depending 
on the context that allows and facilitates 
their development.  

 

www.ejkm.com       ©Academic Conferences Ltd 132 



Ilídio Lopes, Maria do Rosário Martins and Miguel Nunes 

www.ejkm.com          ISSN 1479-4411 133 

Knowledge Economy

In
no

va
tio

n

Sc
ie

nc
e

C
ul

tu
re

C
iti

ze
ns

hi
p

Information and Communication Technologies

Knowledge
Acquisition
and capture 

Process

Knowledge

Transfer 
and (Re)Use 

Process

Knowledge Economy

In
no

va
tio

n

Sc
ie

nc
e

C
ul

tu
re

C
iti

ze
ns

hi
p

Information and Communication Technologies

Knowledge
Acquisition
and capture 

Process

Knowledge

Transfer 
and (Re)Use 

Process

 

Figure 2: The knowledge economy pillars 
 

5. How can we measure the 
knowledge economy  

5.1 The state of the art on KE 
indicators 

The deep transformation verified in the 
economic and social development, 
requires a model, which easily translates 
the real status of the KE. The need to 
capture the changes operated in the KE 
environment (Landefeld and Fraumeni, 
2001), has been one of the main concerns 
in the definition of a global development 
pointer. However, the systematic use of an 
index system, that can measure the 
development state of the art for each 
economy (Smith, 2000; Atkinson, 2002; 
OECD, 2002; Eurostat, 2003) has been 
the most common alternative orientation 
followed by academics and international 
organisations like OECD or European 
Commission. 
 
The model developed by Eurostat adds 
five pointers in the economic area, six 
pointers related with the global 
environment, four pointers related to 
research and development, four indexes 
measuring scientific and technological 
information level and five pointers based in 
the social context. In the same way, the 
model developed by the OECD focuses on 
the R&D investment, Internet access and 
in ICT use and development. The 
objective is to look at position of each 
economy, albeit limited to a single KE 
pillar. 
 
In Atkinson’s (2002) study, for the 
American economy, the main objective is 
to show the position of each state based 
on KE principles. For that purpose, some 
indicators have been grouped in five 
distinct categories, namely: jobs in ICT 

areas, globalisation, economic dynamism 
and competitiveness, transformation 
process for digital economy and 
technological innovation corporate 
capacity. 

5.2 KE and firm-level performance 
Several authors (Lev, 2001; Brynjolfsson 
and Hitt, 2002; Bower and Heminger, 
2002) have analysed the impact of a set of 
variables (investment in software, 
investment in ICT, intangible assets and 
organisational practices namely the use of 
e-commerce in the corporate transactions) 
in the performance and productivity at 
organisational level. In fact, at a corporate 
level, intangible assets should be treated 
as a specific bundle of legal property 
rights, namely contracts, licences, 
registration documents, patents, customer 
databases and a set of financial 
statements (Reilly and Schweihs, 1999:5). 
To quantify the impact of such factors on 
performance, most of these studies used 
multivariate statistic techniques such as 
regression analysis. 
 
Broadly, those studies have shown good 
correlations between the proposed 
variables and the productivity and 
competitiveness at the firm level. 
Therefore they can be viewed as a starting 
point to construct a more general model 
based on all the KE pillars. 

6. The knowledge economy 
European scenario: Empirical 
evidence 

6.1 Technological innovation and 
science 

Independently of the approach used to 
measure the KE, Portugal has been 
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classified in the fifty most developed 
countries. Broadly, it is located between 
the 23rd and 36th position (OECD,2003; 
Cornelius et al., 2003; Dutta and Jain, 
2003). 
 
Using a limited data set and applying 
Principal Components (Multivariate 
Statistical Method), we ranked European 
countries with respect to two important 
pillars: Science and Innovation. We used 
thirty-one countries (twenty-nine from 
Europe and United States of America and 
Japan) and nine variables (investment in 
R&D, number of patents registered in the 
EPO, number of patents registered in the 
USPTO, expenditure in education, number 
of graduates in science and technology, 
level of internet accesses, investment in 
information technologies, investment in 
communication technologies, number of 
mobile devices subscribers). The data had 
been collected from the official statistics of 
the Eurostat (2003). 

In accordance with that methodology 
proposed, we identified three principal 
components, which explain about 85% of 
the total data variability of the data. The 
most relevant conclusions are the 
following: we underline the supremacy of 
the Nordic countries (SW - Sweden, FL - 
Finland, DN - Denmark, IC - Iceland, NW - 
Norway) as well as the one of the United 
States of America and Japan. We also 
point out the importance that some 
countries of the central Europe present, 
namely Germany (G), Holland (NL), United 
Kingdom (UK) and France (F). Below of 
the European average we find the South 
Europe and the East Europe countries. 
Portugal is stated in our sample, in the 18th 
position. 
 
In graph 1, we crossed the technological 
innovation pillar with the science and 
education pillar. We clearly identified, 5 
clusters corresponding to 5 distinct states 
of evolution towards KE.  
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Graph 1: Innovation and science 
 

1. Nordic countries (SW, DN, NW, 
IC): characterised by important 
strengths both in the technological 
innovation capacity and in the 
science pillars; 

2. United States of America (USA) 
and Japan (JP): significant 
strengths in the technological 
innovation capacity and some 
weaknesses in the science and 
education structural blocks; 

3. Romania (RO), Bulgaria (BL), 
Turkey (T), Slovakia (SV) and 
Greece (GR): presenting 

weaknesses in the two sources in 
analysis; 

4. Cyprus (CP), Estonia (ES), Latvia 
(LV), Hungary (H), Lithuania (LT), 
Poland (PO) and Portugal (P): 
although these countries show an 
important rate in the science and 
education pillar, some 
weaknesses were evidenced at a 
technological innovation capacity 
level; 

5. Other Countries (Austria, Belgium, 
Holland, France, Germany, United 
Kingdom): characterized for 
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presenting satisfactory values 
when conjugated the two pillars in 
analysis. 

The clear difference between the states of 
development, in relation to the KE, among 
the EU countries, illustrates the 
importance of defining an integrated 
strategy in order to gradually eliminate 
these asymmetries. 

6.2 Knowledge capital investment 
impact in GDP 

When the goal is to measure the KE, the 
GDP is the most frequently used 
dependent variable in multivariate 
regression. In our approach, we used a 
model where knowledge economic growth 
is explained by two distinct forces: 
changes in Fixed Capital Investment (FCI) 
and changes in the Knowledge Capital 
Investment (KCI). 
 
The Fixed Capital Investment (FCI) 
encloses the investment in structures, 
schemes and equipment. It constitutes the 
diffusion way of new technologies, 
especially for the transforming industries. 
Many authors assign this independent 
variable to characterise the traditional 
economy, as stated in classical economic 
theories, 
 
The Knowledge Capital Investment (KCI) 
is more difficult to measure. This 
independent variable is defined and 
calculated as the sum of the research and 
development expenses, education and 
software development. Thus, this variable, 
according to the literature, supports on a 
fairly basis the KE measurement. 
 
In this approach, twenty-four countries 
from the OECD have been considered: 
Australia, Austria, Belgium, Canada, 
Check Republic, Denmark, Finland, 
France, Germany, Greece, Hungary, 
Ireland, Italy, Japan, Korea, Mexico, 
Holland, Norway, Portugal, Spain, 
Sweden, Switzerland, United Kingdom and 
United States of America. The data had 
been collected from the official statistics of 
the OECD and mention to the period 1991 

- 2000. Two variables were considered 
(FCI and KCI growth rates between 1991 
and 2000). Our purpose is to quantify and 
to analyse their impact in economic 
growth. The estimated model was the 
following: 
 

iii KCIFCIGDP 30343,027719,061178,1
^

++=
 

As expected, the results indicate a positive 
and significant impact of FCI and KCI 
growth in GDP growth. What is surprising 
is that, in this particular approach, the 
knowledge capital investment impact is 
greater than fixed capital one (FCI 
estimated coefficient equal to 27,7 %, with 
a p-value of 0,02 and KCI coefficient about 
30% with a p- value of 0,033). The results 
from the estimation of the proposed model 
show the importance of the KE in the 
national competitiveness and productivity. 
Although a deeper investigation is 
required, this evidence constitutes for us 
the starting point for a larger investigation 
at a corporate level.  

7. The ICT use in Portuguese 
companies 

As stated in figure 1, ICT plays an 
important role in the KE. In this part of our 
study, we evidence the Portuguese 
scenario at corporate level. The data had 
been yielded by the National Institute of 
Statistics and refers to the "Inquiry to the 
Information and Communications 
Technologies Use - 2002". The sample 
comprises 1548 companies sprout by 
multiple branches of activity, namely: D - 
Transformation industries - 29,5%; G - 
Commerce and vehicles repair - 29%; H- 
Lodging and restoration - 1,7%; I-
Transportation, storage and 
communications - 6,2%; J- Financial 
activities - 4,3% and K- Real estate 
activities, leases and services - 29,3%. 
Our analysis focuses on three main 
blocks: characterization of the ICT used in 
those companies; Type of activities 
developed through the Internet and 
information on the e-commerce use. 
 

Activity 
ID 

Activity Sector Number of 
Companies 

E-
mail 

Intranet Extranet Electronic 
Data 
Interchange 

Wireless 
Application 
Protocol 

Local 
Area 
Network 

Wide 
Area 
Network 

D Transformation 
industries 

457 83,4 51,0 23,0 29,6 0,2 54,3 27,8 

G Commerce and 
vehicles repair 

447 85,7 48,1 24,6 28,4 2,46 49,9 25,6 

H Lodging and 26 100,0 73,1 15,4 26,9 46,2 61,5 15,4 
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Activity 
ID 

Activity Sector Number of 
Companies 

E-
mail 

Intranet Extranet Electronic 
Data 
Interchange 

Wireless 
Application 
Protocol 

Local 
Area 
Network 

Wide 
Area 
Network 

restoration 
I Transports, 

storage and 
communications 

96 90,6 61,2 32,3 34,4 21,9 65,6 36,5 

J Financial 
activities 

67 95,5 84,4 47,8 40,3 47,8 80,6 65,7 

K Real estate, 
leases and 
services 

455 81,2 46,8 26,4 16,7 9,0 44,6 22,4 

 1458 84,7 51,2 26,0 27,8 7,6 52,1 27,7 
Table 1: Types of ICT used in Portuguese companies (%) 
 

Table 1 shows the diffusion of ICT in 2001 
in Portugal. We present, the type of 
technologies used, namely e-mail, intranet 
and extranet, private networks, like 
Electronic Data Interchange (EDI), 
Wireless Application Protocol (WAP), 
Local Area Network (LAN) and Wide Area 
Network. As can be seen in Table 1, the 
most important tool used by Portuguese 
firms is the e-mail (84,7%) followed by the 
Intranet (51,2%) and LAN (52,1%). 
Otherwise, technologies like WAP, EDI or 
WAN do not seem to be a serious priority 
for the time being. These companies do 
not use those technologies nor are 

planning to use them shortly (WAP – 95%; 
LAN - 44% and WAN – 69%). Financial 
activities, lodging and restoration are, in 
this context, the most developed 
branches. 
 
As stated in table below, the Internet is 
used specially for information searching, 
for contacts with governmental entities and 
for financial services (like payments, 
transfers, bank accounts queries). 
Activities such as education, R&D and 
employment observe a residual impact in 
the Internet use. 

 

Activity 
ID 

Activity Sector Information 
Searching 

Environmental 
Scanning (e.g. 
prices 
scanning)  

Contact 
with 
gov. 
entities 

Financial 
services 

Employment Education 
and 
Formation  

R&D 

D Transformation 
industries 

 
82,3 

 
39,2 

 
72,2 

 
65,9 

 
23,6 

 
14,7 

 
22,3 

G Commerce and 
vehicles repair 

 
78,3 

 
37,4 

 
68,0 

 
63,1 

 
19,9 

 
12,1 

 
11,7 

H Lodging and 
restoration 

92,3 76,9 84,6 80,8 46,2 11,5 19,2 

I Transports, 
storage and 
communications 

 
86,5 

 
51,0 

 
77,1 

 
62,5 

 
31,3 

 
24,0 

 
20,8 

J Financial 
activities 

88,1 64,2 86,6 85,1 29,9 25,4 31,3 

K Real estate, 
leases and 
services 

 
78,2 

 
37,1 

 
66,2 

 
59,6 

 
30,8 

 
19,8 

 
23,3 

 85,6 43,0 74,7 68,0 27,4 17,4 21,1 
Table 2: Activities developed throughout the Internet (%) 
 

As stated below, only 24,7% of the 
enterprises inquired declare to use the e-
commerce in goods and services 
acquisitions. Likewise, only 13,8% uses it, 
till 2001, for sales purposes. Lodging and 
restoration seems to be the most dynamic 
branch. In the purchasing and payment 
cycle, 21,3% use the Internet to put the 
orders and only 5,7% use it to in the 
payment procedure. None use it for 
electronic deliveries. Relating the sales 

and collection cycle, Internet is used 
specially to promote the enterprise 
products and services (11,1%), to inform 
about prices (9,4%), to receive orders 
(8,9%), as a collection platform (3,7%) and 
for electronic deliveries (2,4%). 
Companies do not plan to use EDI for 
those purposes.  
 

Activity 
ID 

Activity  
Sector 

Goods and 
Services 

Goods 
and 
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Acquisitions Services 
Sales 

D Transformation 
industries 

21,4 13,6 

G Commerce and 
vehicles repair 

23,0 9,6 

H Lodging and 
restoration 

42,3 50,0 

I Transports, 
storage and 
communications 

 
27,1 

 
19,8 

J Financial 
activities 

17,9 32,8 

K Real estate, 
leases and 
services 

 
24,2 

 
9,2 

 24,7 13,8 
Table 3 : e-Commerce use (%) 

8. Final conclusions and 
remarks 

Several approaches have been used to 
measure the KE. These are composite 
indicators, and the methodology presented 
in this paper is based in quantitative 
methods. Based on o large set of variables 
related to KE, we clearly identified four 
pillars: innovation, science, culture and 
citizenship. However, empirical evidence 
shows that the innovation and science 
blocks are the more significant. 
 
Portugal as other European countries 
does still not meet the standards shown by 
the most developed countries. Europe 
continues far away from the real 
convergence between countries 
announced in 2000s, in Lisbon. We 
provided evidence that Europe is being 
managed at different speeds towards the 
KE. Important weaknesses were identified, 
in particular in those countries, which 
recently joined the European Union. 
Therefore it seems crucial, within the EU 
context, to implement structural policies 
towards a convergence relating the KE 
pillars. 
 
The knowledge capital impact in the GDP 
surpassed, in the beginning of the century, 
the impact evidenced by the fixed capital 
investment. Information communication 
technologies play a critical role in the KE 
environment. In the Portuguese case, 
strong investments and cultural change is 
required in order to achieve a sustainable 
competitive level. Information and 
communication technologies are not 
properly used as a way to achieve that 
goal. 

 
The present study is an integrant part of 
larger investigation. Further empirical 
research is required that would address 
and confirm some of the issues stated in 
the paper. 
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