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ABSTRACT

The chapter aims to present and explain the concept of the smart organization. This concept 
arose from the need for organizations to respond dynamically to the changing landscape of a 
digital economy. A smart organization is understood to be both, internetworked and 
knowledge-driven, therefore able to adapt to new organizational challenges rapidly, and 
sufficiently agile to create and exploit knowledge in response to opportunities of the digital 
age.

The three networking dimensions of smart organizations, ICT-enabled virtuality, 
organizational teaming and knowledge hyperlinking are elaborated. This networking 
capability allows smart organizations to cope with complexity and with rapidly changing 
economic environments. The paper also shows how managing the smart organization requires 
a more ‘fuzzy’ approach to managing smart resources: people, information, knowledge, 
creativity.

Research is also presented, mainly from the European perspective. It has been key to creating 
the conditions for organizations to become smart. 

CHARACTERISTICS OF THE DIGITAL AGE

Over the last decades, information and communication technologies (ICT) have been the 
enabling factor in organizational change and innovation, and there is now evidence on their 
impact on industrial value chains. Organizations today strive to become agile and to operate 
profitably in an increasingly competitive environment of continuously and unpredictably 
changing markets.

The digital age is different from the industrial age in various ways (fig. 1). For example, today 
ICT represent a substantial – and increasing – part of the added value of products and 
services. ICT-intensive sectors include manufacturing, automotive, aerospace, 
pharmaceuticals, medical equipment and agro-food, as well as financial services, media and 
retail. In the automotive sector, for instance, an estimated seventy per cent of innovations that 
happened over the last twenty years were related to ICT.

According to recent studies, more than half of the productivity gains in developed economies 
can be attributed to ICT (OECD, 2003; O’Mahony & van Ark, 2003). The gains stem both 
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from the production of innovative high value goods and services based on ICT as well as from 
improvements in business processes through a wider diffusion, adoption and use of ICT 
across the economy. Their impact on the economy and on society at large has led to 
remarkable changes.

Industrial age

• Organizations: ‘Efficient’, 
hierarchical 

• Assets: tangible
• Economic environment:

– Certainty, little change
– Value based on ‘law of 

scarcity’
– Simple jobs, traditional skills
– Mass production
– Simple products &

processes

Digital age

• Organizations: ‘Learning’, 
internetworked

• Assets: tangible + intangible
• Economic environment:

– Uncertainty, highly dynamic
– Value based on ‘law of 

abundance’ 
– Complex jobs, e-skills
– Mass customization
– Value-added products & 

processes

Figure 1: Industrial vs. digital age characteristics

A “Hyperlinked” Economy

The increased networking in a global economy is due to the pervasiveness of ICT and the 
Internet. Since business success depends on the ability to innovate and since innovation 
comes from a clash of ideas, networks provide a natural environment for this. The Internet not 
only facilitates a hyperlinking of documents, but also a hyperlinking of people and of 
organizations (Levine et al., 2000). The internetworked economy (Ticoll et al., 1998) is about 
the right set of connections between people and organizations in whatever role they may be. 
In relationships that are fostered via networks, roles become blurred: the seller becomes the 
“buyer” of valuable feedback on his product. Smart business organizations today see 
customers, suppliers, regulators, and even competitors as stakeholders who can make valuable 
contributions to their success. 



“Value” Redefined

Ιndividuals and organizations today understand value as something different from value in its 
traditional sense, e.g. not only attributable to something that is unique or scarce. Value in a 
networked economy grows with the number of intermediation opportunities (e.g. 
relationships). Network theory predicts an exponential growth of interactions with a growing 
number of involved members (“nodes”). The more nodes there are in a network community 
the more each node becomes an intermediary to all others (Kelly, 1999). 

Another reason for the new perception of value is the fact that economic value is not anymore 
derived from tangible assets alone – e.g. from investments in labor, plants and machinery. 
“Smart” resources – e.g. information, content, software, knowledge, brands and innovation 
capability– contribute increasingly to value creation in today’s economy. 

Intangible Assets

Brands and knowledge are becoming a source of value, not unlike capital. Brands, for 
example, represent accumulated surplus value turned into client loyalty, which translates into 
lower marketing costs, higher prices, or larger market share for the owner organization (Davis 
& Meyer 1998). In digital markets, brands are an invaluable source of trust and orientation to 
consumers who are looking for quality and security. Many organizations invest heavily in 
building a reputation that is conveyed through a brand. Some businesses have even 
outsourced almost all other activities just to maintain their focus on managing the brand. In an 
internetworked economy, knowledge is a key intangible asset that requires effort to develop 
and to protect.

The Growing Need for Trust

A key question in the digital economy is: “How can you do business with somebody that you 
do not see”? (Handy, 1995). As business relies more and more on technologies and 
infrastructures that reduce geographical distance, open communication networks and 
associated information systems become vulnerable to integrity and security threats. 
Technologically, trust and dependability must be established and maintained through security 
technologies such as cryptography and electronic authentication (biometrics, electronic 
signatures, etc.) and by technologies that enhance privacy and help protect and manage 
intellectual rights, digital assets and identities. In the socio-organizational context trust 
becomes an essential element of management.

THE SMART ORGANIZATION

Most organizations are not designed, they evolve. This is why biological analogies may 
provide an appropriate means to describe organization phenomena. But not all organizations 
adapt equally well to the environment within which they evolve. Many, like dinosaurs of great 
size but with little brain, remain unchanged in a changing world. In a digital economy the law 
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of survival of the fittest will evidence its relevance to organizations as it does in the biological 
domain.

Handy (1999) sees the old understanding of alliances with suppliers, consultants, retailers and 
agents changing into a new type, i.e. stakeholder alliances with suppliers, customers and 
employees, as well as alliances with competitors. As no organization today can afford to 
remain an "island entire unto itself", every organization is a network of other organizations. 
No discussion of structure can therefore rest content with the inside of the organization. 

Some organizational metaphors include terms like adhocracy (Mintzberg, 1980), cluster  
organization (Mills, 1991), network organization (Foy, 1980; Imai & Itami, 1984), and 
organizational marketplace (Williamson, 1975). All these concepts share certain common 
characteristics, like flatter hierarchies, dynamic structures, empowerment of individuals, high 
esteem of individuals' capabilities, intellect and knowledge. However, although they may gain 
importance in the digital age, they cannot be considered a panacea to cure all management 
ills.

Despite the proposed new models, the basic duality between a hierarchical (bureaucratic) and 
a networked structure remains. In “The Knowledge-creating Company” Nonaka and Takeuchi 
(1995) argue that while for most of the 20th century organizational structures have oscillated 
between these two basic types, what is necessary for knowledge-driven organizations today is 
a smart combination of both. They propose the concept of the hyperlinked organization, 
which is able to maximise corporate-level (hierarchical) efficiency and local flexibility 
(networked teams) as it grows in scale and complexity while maintaining its basic capability 
to create value. 

The implications of the above trends for organizations have led to a proliferation of adjectives 
applied primarily to enterprises, among others, the agile enterprise, networked organization, 
virtual company, extended enterprise, ascendant organization (Wickens, 1998), knowledge 
enterprise (Nonaka & Takeuchi, 1995), learning organization (Senge, 1990), ambidextrous 
organization (O’Reilly & Tushman, 2004). The definitions all have their nuances, deriving 
from the emphasis on one or another combination of the aspects above. Ultimately, however, 
they all point to the need to respond to the changing landscape of the digital economy in 
dynamic and innovative ways. 

Within the European Commission’s research program Information Society Technologies 
(IST, 2002) the term "smart organization" was coined for organizations that are knowledge-
driven, internetworked, and dynamically adaptive to new organizational forms and practices, 
learning as well as agile in their ability to create and exploit the opportunities offered in the 
digital age. Smart organizations involve more than the capability of setting up and exploiting 
a digital infrastructure or the ability to enter into a virtual collaboration with other partner 
organizations (Filos & Banahan, 2001B).

The Three Networking Dimensions of Smart Organizations

Smart organizations are networked in three dimensions: the ICT dimension, the organizational 
dimension and the knowledge dimension (see fig. 2). 



Networking at the ICT level enables organizations to move into extended or virtual 
organizational forms. This may not be enough, though, since the organizational structure and 
management cultures may need to move beyond steep hierarchies towards leaner business 
processes organized around flexible cross-functional teams. A further step lies in involving 
the knowledge dimension into the networking by empowering the individuals in those teams 
to become dynamically linked to each other and to share information and knowledge (Savage, 
1996).

Dynamic interlinking
of competence nodes

Organizational
networking

Knowledge
networking

Agile, flexible “teaming”

ICT
networking

The internetworked
organization

Figure 2: Smart organizations are networked in three dimensions
(Filos & Banahan, 2001A)

ICT-enabled virtuality

Smart organizations have the capability to enter into a virtual collaboration with other 
organizations. Virtual organizational forms are thus an essential characteristic of smart 
organizations in the digital age (Filos, 2005).

While in the past the aim for organizations was to integrate the supply-chain as tightly as 
possible, the focus is now shifting from vertical integration towards internetworked 
organizational forms. One characteristic is a focus on “core business” while non-core 
activities are “outsourced” over the Internet and through e-business exchanges to partners that 
may have the capability to perform specific tasks better or more cost-effectively.

Organizational teaming

For businesses, large and small, collaborative partnerships have become central to 
competitive success in fast changing global markets. Since many of the skills and resources 
essential to an organization's competence lie outside its boundaries, and outside management's 
direct control, partnerships are not an option anymore but a necessity. Organizations today 
have to be “smart” in their ability to conceive, shape and sustain a wide variety of 
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collaborative partnerships. Hence the challenge: the “capacity to collaborate” becomes a core 
competence of an organization. 

Collaborative partnerships are held together because of the added value they offer. 
Organizations that enter into a co-operation with others do so because of a variety of strategic 
goals they may pursue (Doz & Hamel, 1998). These can be, 

• Resource optimization (sharing investment with regard to infrastructure, R&D, market 
knowledge and the sharing of risks, while maintaining the focus on one’s own core 
competences);

• Creation of synergies, e.g. by bundling complementary competences and by offering 
customers a solution rather than a mere product or a service;

• Attaining critical mass in terms of capital investment, shared markets and customers; 

• Achieving increased benefits in terms of shorter time-to-market, higher quality, with less 
investment.

Goldman et al. (1995), have described four strategic dimensions of agile behavior that are 
crucial to smart organizations. These are: customer focus, commitment to intra- and inter-
organizational collaboration, organizing to master change and uncertainty, and leveraging the 
impact of people (entrepreneurial culture) and knowledge (intellectual capital).

Knowledge hyperlinking

Nonaka and Takeuchi (1995) see as a basic precondition for the growth of organizational 
knowledge the creation of a “hyper-text” organization, which is made up by three 
interconnected layers or contexts, such as the business system, the project teams and the 
(corporate) knowledge base. The key characteristic of the knowledge-creating company is this 
capability to shift contexts. The bureaucratic structure efficiently implements, exploits, and 
accumulates new knowledge through internalization and combination. Project teams generate 
(via externalization) conceptual and (via socialization) synthesized knowledge. The efficiency 
and stability of the bureaucracy is combined in this model with the effectiveness and 
dynamism of the project team. But, according to Nonaka and Takeuchi, these two elements 
are not sufficient without the third context, the knowledge base, which serves as a 
"clearinghouse" for new knowledge to be generated inside both, the enterprise and the project 
team contexts. 

This hyperlinked organization has the organizational capability to convert knowledge from 
outside the organization by being an open system that features also continuous and dynamic 
knowledge interaction with partners outside the organization.

With the evolution of new organizational forms, such as networks, communities and 
partnerships, the focus shifts from an ICT-centered to a human-centered perspective of 
knowledge management (KM). The knowledge sharing process is driven by people who work 
in a community that shares common interests and objectives. Evans and Roth (2004) elaborate 
on the basic premises and working principles of collaborative knowledge networks which link 



communities together by providing a technical and social infrastructure for collaboration and 
knowledge management. Organizations that have implemented such environments report 
significant benefits in terms of knowledge transfer efficiency, response time and innovation 
(Deloitte, 2002).

Lessons Learned from the Science of Complexity

The digital age is characterized by uncertainty and unpredictability and organizations have to 
cope with it. This factor is radically changing the ways in which organizations relate, both to 
each other, to the individuals who provide their core competence, and to their environment.

Sustainable innovation is the result of persistent disequilibrium between chaos and order. The 
internetworked economy resembles an ecology of organisms, interlinked and co-evolving, 
constantly in flux, deeply tangled, ever expanding at its edges.

In their book “The Complexity Advantage” Kelly and Allison (1999) discuss how six 
concepts derived from complexity science can be applied to business:

• In nonlinear dynamics, small differences at the start may lead to vastly different results. 
The so-called  “butterfly effect” may prove valuable for business particularly at turning 
points, e.g. the launch of a new product, the starting of a new division or investment in a 
new line of research;

• An open system is one in which the boundaries permit interaction with the environment. A 
good example for this is the living cell in a biological organism. Many organizations seem 
only partially open. Businesses, teams, leaders often shut out certain kinds of information 
and are open only to information that matches only the way in which they see the world. 
However, it is critical for business organizations to also see the changing nature of their 
customers of markets and competition in order to be able to offer genuine value;

• A feedback loop is simply a series of actions, each of which builds on the results of prior 
action and loops back in a circle to affect the original state. The final action either 
reinforces or changes the direction of the status quo. For example, although innovation is 
an important aspect of business success, an amplifying feedback loop might exaggerate 
the amount of innovation to the point at which nothing is ever produced or brought to the 
market. It is essential to identify such amplification and counterbalance it. Feedback 
loops, whether functional or dysfunctional are a key part of the self-organization that 
emerges in all business; 

• Fractal structures are those in which the nested parts of a system are shaped into the same 
patterns as the whole. Fractals do not define quantity but quality. This self-similarity 
applied to organizations can make them agile and responsive. For example, in an 
organization in which self-similarity of values and processes has emerged at all levels and 
in all geographic areas, effective teams can be assembled very quickly to take advantage 
of sudden opportunities or handle unexpected threats;

• In evolutionary theory those species survive that are most capable of adapting to the 
environment as it changes over time. In rapidly changing global markets, the actions of 
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one player trigger actions and reactions of other players whose actions feed back on the 
actions of the former. This co-evolution is the reason why companies today must run as 
fast as they can just to maintain their current position;

• Group self-organization enables a unity to emerge from individual diversity. Like 
individuals, work teams and organizations too can develop behavioral patterns.

Organizational Ecosystems

Like complex organisms, smart organizations have a "nervous system" which enables them to 
thrive on chaos and to guide them through turbulent times. Organizational nervous systems 
provide the functions sensing and learning, communications - internal and external -, 
coordination, and memory. In fast moving, unpredictable digital environments, "nervous 
system" functions are essential to provide the organization with anticipatory, filtering, 
empathic, learning and adaptive capabilities in real time (Por, 2000). 

Secondly, economic activity is fractal, e.g. shows the same structure and obeys the same rules 
for creating value at the level of the economy, the organization and the individual. Therefore, 
smart organizations will need to be adaptive to their economic environment, i.e. open, with 
permeable boundaries, operating at the edge of chaos (Warnecke, 1992; Davis & Meyer, 
1998). 

Thirdly, the fittest will survive. Smart organizations become fit through variety and diversity 
of thought, old and new ideas, that breed innovation. Cross-functional, multidisciplinary 
teams capable of creativity are an essential element to this. Combined with openness, through 
ideas from the market and inter-organizational exchanges, organizational fitness grows.

Virtual
organization

Smart 
organizations

SME 
subcontractorsCross-functional 

teams

Figure 3: Ecosystem of smart organizations



Fourthly, by being big and small at the same time. The essence of ecosystems is the balance 
between big and small organisms dependent on one another. Likewise, smart organizations 
must be big to afford large-scale investments but they also must be small, nimble, unified 
around a purpose, capable of paying attention to the details of important relationships 
(ecosystems of smart organizations, see fig. 3).

The smart organizations depicted in fig. 3 are composed of teams (dots) that are linked via 
ICT-enabled business processes between individuals and teams inside or outside the 
organization (connecting lines).

MANAGING THE SMART ORGANIZATION

Organizations in the digital age, unlike industrial age ones, will not seek to control their 
environments. They will rather adapt to it since they recognize that any attempt to control 
would at best, fail, and at worst, stifle the creativity and imagination necessary to support 
innovation. In a globally networked economy participants are free to focus and re-focus 
their commitment as they see fit. With this in mind, management style is evolving from 
one, which used to place emphasis on planning, organizing and controlling, to one, which 
emphasizes providing vision, motivation and inspiration (Kostner, 1996). 

Also, in the internetworked economy, the roles of “superior” and “subordinate” are 
becoming blurred and management becomes fuzzy, i.e. more laid-back, less controlling, 
trust-based (Filos & Banahan, 2001A).

Smart
Organizations

Industrial
Age

Digital
Age

chain of command
command & control

authority of position
sequential processes

vertical communication
VALUES: control, compliance

knowledge networking
co-ordination & inspiration
authority of competence
concurrent processes
horizontal communication
VALUES: trust, integrity

Figure 4: Organizational culture of the industrial vs. the digital age
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A bureaucracy is an efficient organizational scheme for tackling recurring tasks in a 
sequential way. Its static structure guarantees stability and reliability. However, team-
based (networked) organizations are better able to handle tasks that are non-routine and 
which demand a high degree of flexibility and adaptability. They are also able to link 
expertise that is distributed throughout the organization. The flexible structure of teams 
thus guarantees a dynamic and competent response to ad hoc tasks (fig. 4). 

The organization of work in the internetworked economy is shifting from stable, physically 
co-located functions to dynamic, competence-based virtual teams that create value by 
synthesizing information across geographical and organizational boundaries. As a 
consequence to this, organizational culture and management change as well.

The Self-organizing Distributed Team

The face of work is changing, too. As the business world becomes more complex due to 
demands for flexibility and shorter response times, the nature of work has to keep pace 
with organizational change. Work in smart organizations is therefore marked by 
concurrent work practices, flexible and versatile teamwork, creativity and intelligent use 
of ICT (fig. 5).

CHARACTERISTICS OF 
COLLABORATION

Extended Team

Virtual Team

sequential,
functionally

distinct

concurrent,
multi-skill

concurrent, 
multi-skill,
multi-site

concurrent,
multi-skill,
multi-site,

multi-cultural

‘Over the wall’

Project Team

ORGANIZATIONAL
FORM

Hierar-
chical
Org.

Virtual
Org.

(networked)
Co-located

Org.

(networked)

Extended
Org.

(networked)



Figure 5: The evolution of collaborative work and the impact of organizational forms
A virtual organization is a collection of geographically distributed, functionally and/or 
culturally diverse entities that are linked through ICT and rely on lateral, dynamic 
relationships for co-ordination (Camarinha-Matos & Afsarmanesh, 1999; Filos & 
Ouzounis, 2003). Despite its diffuse nature, a common identity holds the organization 
together in the minds of its constituents. The virtual organization is managed via teams 
consisting of geographically dispersed employees, forming a "company without walls", a 
collaborative network of people working together, regardless of location or who "owns" 
them (DeSanctis & Monge, 1998). Α major distinction between virtual and other 
organizational models consists in that the former are networked (via ICT), transcend 
organizational boundaries (Grabowski & Roberts 1998), and should therefore be viewed 
as metaphors of organization design that is held together, literally, by communication.

A virtual team is defined as a temporary, culturally and/or functionally diverse, 
geographically dispersed, ICT-mediated communicating work group (Jarvenpaa & 
Leidner, 1998). As virtual teamwork is fast becoming a dominant way of working with 
many organizations, successful management of virtual teams constitutes a key component 
to managing virtual organizations. As virtual teams are made up of individuals with 
human needs for belonging, communicating and togetherness, a radically new approach to 
and inter-disciplinary understanding of virtual team management is required in order to 
harness the benefits and to develop the potential of this new socio-economic paradigm.

Virtual team communication
When individuals are working together towards a common goal, the success of their 
undertaking depends, to a large extent, on the information exchanged which is heavily 
dependent on the quality of communication between those involved. As communication 
between human beings involves far more than merely an exchange of information at rational 
level, factors such as the emotional atmosphere, the social and cultural context as well as non-
verbal aspects may not be neglected. Contrary to earlier reservations, computer-mediated 
communication needs not necessarily have a reductionistic impact on team work, but may 
rather contribute to "revolutionizing" its potential (Lipnack & Stamps, 1997; Devine & Filos, 
2001).

In the traditional team environment, in which individuals are co-located, communication 
happens via conventional means, e.g. oral or written forms of inter-personal discourse. While 
written communication is almost exclusively perceived as formal and legally binding, oral 
communication is differentiated according to the informational settings (formal meetings, or 
informal social events) in which it is embedded. 

On the other hand, communication between individuals of remote teams has to rely, almost 
exclusively, on ICT. The distinction between the oral and the written, and with it the 
distinction between formal and informal discourse, may become blurred. Ong (1982) thus 
speaks of the "secondary orality" of the digital age. As a result, other distinctive features are 
likely to become important, such as ease of use, interactivity (which allows the user to feel 
involved), and even the non-interactivity of asynchronous communication tools (e.g. e-mail). 
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The impact of organizational culture
The very technologies that offer individuals the freedom to work anytime and anywhere may 
also fray the ties that bind organization members to each other and to their employer. In 
particular, the cues that pull team members together in traditional organizational settings 
include dress codes, shared language, shared organizational culture (e.g. routines and 
processes), office buildings, and co-location. Consequently, since all these factors are less 
readily available and less indicative of meaning in the virtual context, the links between 
virtual team members may be less tangible, thus more social and psychological in nature. 
Wiesenfeld et al. (1998), in their study on the effects of different communication media on the 
organizational identification of virtual workers, find that electronic media are particularly 
important to maintain organizational identification due to the strong correlation of the 
frequency of use with it, whereas face-to-face contact may be more critical for creating it. 
Research on new organizational forms needs to consider the "system of work" and the 
"system of meaning", the institutional facets of the organization, specifically the values 
attached to the work engaged in (Scott, 1991). Organizational identification is a part of the 
larger construct that has to do with the creation and preservation of the "system of meaning" 
in new work forms.

Trust in the virtual context 
Handy remarks (1995) that virtual teams are run on trust rather than on control. Indeed, the 
effective coordination and management of the virtual team seems to pose a real challenge. 
Although team cohesion may suffer from a lack of immediacy in team members’ interactions 
due to geographical dispersion, divergence of expertise levels or a socio-organizational 
heterogeneity, research results suggest that in cross-cultural virtual teams trust takes on a form 
of “swift trust” that is based on clear role divisions among members who have well defined 
specializations (Jarvenpaa & Leidner, 1998). ICT-mediated communication provides the 
virtual platform for an informal and open sharing of thoughts, expectations, assumptions and 
values. It offers an opportunity to form alliances of collective responsibility that may be 
different from the formal hierarchies of management relationships within the parent 
organizations. The virtual context may thus prove advantageous in providing clarification, 
sense making and motivation for the individuals involved. This way, the value of team 
members’ contributions is recognized and used better for the good of the community. In the 
end, high levels of virtually enabled trust, established between team members, may pioneer a 
strengthening of links between the member organizations partaking in a virtual collaboration 
(Grabowski & Roberts, 1998). 

Leadership conventions
Virtual teams enjoy the freedom to define for themselves the management and task 
assignment schemes that best suit their specific situation. Indeed, each team can build its own 
project culture, which can be tailored to its needs and goals, and it is certainly less 
“bureaucratic” than the culture in team members’ organizations. Since the virtual context 
requires lateral communication and active involvement from each individual it undeniably 
demonstrates a flat organizational structure, participatory management practices, and novel 
schemes of shared responsibility (e.g. management tasks performed in rotation). 



In traditional teams, the focus on the team leader's role is prone to downgrade the position of 
the other team members. In that context, the most senior, most experienced, member is 
appointed as team leader. This hierarchical management scheme, as well as the assumption 
that teams require a single leader, is called into question in the virtual context as teams here 
benefit from having different types of leaders performing complementary tasks, depending on 
project stage. In the virtual team each member is empowered and responsibility is shared. 
Also, since there is no one person or institution to which all team members are accountable to, 
penalties for non-compliance to the rules are imposed by the team members themselves 
(Jarvenpaa & Shaw, 1998). 

Coping with overabundant information

In the digital age the great problem may turn out not to be lack of information access but 
rather an overabundance of information. As Herbert Simon said, "the wealth of information 
creates a poverty of attention" (Shapiro & Varian, 1999). Even as passive partakers in the 
Information Society, people unconsciously become active contributors to this surplus of 
information. This is because ICT can make people vulnerable to access more information than 
they can “digest”. And this can amount to a threatening drawback for organizational 
efficiency. Smart organizations will therefore need to manage relationships on the basis of 
techniques that help win the attention of people.

Weiser and Brown (1998) use human optical vision as an analogy to explain information 
overload and discuss possibilities to avoid it. ΙCT through their ubiquitous and voluminous 
provision of information, must engage a richer periphery. In trying to catch up with an 
increasing "volume of bits" users may be helplessly overwhelmed. The tools developed and 
used need to engage the periphery as well as the center. A balanced view must be sought 
continuously.

Nurturing the Knowledge Process

Managing knowledge is a core competence of the “smart” organization. In the digital 
economy knowledge becomes the primary raw material and result of economic activity. 

The initial challenge in moving towards organizational smartness and in order to leverage the 
power of knowledge, one must know where to find it and once found, know what to do with 
it. Knowledge can be either explicit or tacit (Polanyi, 1966). In the case of the former, 
knowledge is formal and systematic and thus easy to capture, store and communicate. Tacit 
knowledge on the other hand is personal, a combination of experience and intuition, and as 
such, the organization’s ability to capture and communicate it is heavily dependent on the 
individual owner’s commitment to the organization and to its need to generate value from it. 
In this sense, a great deal of trust and loyalty between the individual and the organization is 
necessary to leverage organizational knowledge, including its tacit dimension. 

It is therefore essential to make a proper distinction between the terms “data”, “information” 
and “knowledge” (fig. 6). The interchangeable use of “information” and “knowledge” tends to 
obscure the fact that while it can be easy and quick to transfer information from one place to 
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another, it may often involve a very difficult and slow process to transfer knowledge. 
Knowledge is a human capability that can be acquired and expanded through learning. In 
trying to define knowledge it can be helpful to realize that the human mind is considered 
capable of two kinds of knowledge, the rational and the intuitive. 

In Western thinking, intuitive knowledge has been devalued in favor of rational scientific 
knowledge. In Eastern thinking however, the tradition has been to recognize the importance 
of the intuitive. Chinese philosophy has emphasized the complementary nature of the intuitive 
and the rational and has represented them by the archetypal pair yin and yang. 

DATA

INFORMATION

KNOWLEDGE

WISDOM

intelligence

consciousness

values
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Figure 6: The knowledge pyramid: A tentative approach to explaining “slippery” terms
Recognition of the difficulties inherent in transferring knowledge from one person to another 
has tended to highlight the importance of tacit knowledge. This heuristic, subjective and 
internalized knowledge is not easy to communicate and is learned through practical examples, 
experience and practice. Where explicit, articulate knowledge may be stored in the form of a 
patent or as documented know-how, tacit, non-articulate knowledge is communicated in 
social networks, or know-who. Debates over the meaning of knowledge are ongoing, and do 
not seem likely to end for some time to come. Similarly, there is no agreed definition of 
knowledge management. The term is used loosely to refer to a broad collection of 
organizational practices and approaches related to generating, capturing disseminating know-
how and other content relevant to an organization’s business. Knowledge is thus not an 
explicit tangible “thing”, but information combined with experience, context, interpretation 
and reflection. Also, knowledge involves the full person, integrating the elements of both 
thinking and feeling. Knowledge management is thus increasingly seen as signaling the 



development of a more organic and holistic way of understanding and exploiting the role of 
knowledge in the process of managing and doing work, and an authentic guide for 
individuals, teams and organizations in coping with the increasing complexity of modern 
business environments.

Stewart (1998) uses the term intellectual capital to denote intellectual material – knowledge, 
information,  intellectual  property,  experience  –  that  can  be  put  to  use  to  create  wealth. 
Intellectual  capital  is  to  be seen as  an asset  for  every organization  residing  in  its  people 
(human capital), its structures (structural capital) and its customers (customer capital). 

Achieving and Maintaining a High Level of Creativity

Smart organizations embody cross-functional, multidisciplinary teams. Their creativity is 
based on knowledge networking within and across the organization’s boundaries. This 
openness to ideas drives the creativity of the whole organization.

As Toffler (1981) illustrates, the distinction between producer and consumer diminishes as 
consumers begin to play an important role, e.g. in the development or the further 
improvement of a product. Mass customization enables smart organizations to see customers, 
suppliers, regulators, and even competitors as stakeholders with meaningful contributions.

Redundancy frameworks
Building redundancy is a way to support creative teams. Redundancy comes from intensive 
communication on a common cognitive ground and the facilitation of tacit knowledge 
transfer. While team members share “overlapping” information, they can sense what others 
are struggling to articulate. 

One way to achieve redundancy is to organize teams in competition to each other. In one 
sense, such internal competition is wasteful. However, when responsibilities are shared, 
information proliferates, and the organization’s ability to develop and implement efficient 
concepts is accelerated. 

Another way to enable redundancy is through rotation, especially between different functions 
such as R&D and marketing. Rotation helps employees understand the business from a 
multiplicity of perspectives. Changing roles and responsibilities helps create and maintain 
team spirit and commitment to the team objectives, but most importantly, it may drive 
innovation within the team, as a result of augmented lateral thinking and knowledge sharing.

Active knowledge sharing
Metes et al. (1997) propose a computer-mediated approach to facilitate knowledge 
management and creativity of distributed teams. The tool they propose is computer 
conferencing, also known as “chat” tool. They argue that in contrast to teams using the 
telephone, fax, e-mail, audio and video conferencing, teams that use computer conferencing 
create a permanent shared record of their communication. This is specifically important 
because information is transmitted in its proper contextual setting, including situations, 
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relationships, assumptions, expectations, history. Adding context to information transforms it 
into knowledge (see fig. 6).

Investments in intellectual assets, unlike investments in physical assets, increase in value with 
use. Properly stimulated, knowledge and intellect grow exponentially when shared. If two 
people exchange knowledge with each other, both gain information and experience. And if 
both then share their new knowledge with others - each of whom feeds back questions, 
suggestions and modifications – the benefits can grow exponentially. Once an organization 
gains a knowledge-based competitive edge, it becomes ever easier for it to maintain its lead 
and ever harder for competitors to catch up. 

Professional intellect (Nonaka & Takeuchi, 1995) of an organization operates on four levels,

• Cognitive knowledge (know-what), the basic mastery of a discipline, achieved through 
extensive training and certification;

• Advanced skills (know-how), the ability to apply the rules of a discipline to complex real-
world problems;

• Systems understanding (know-why), a deep knowledge of the interlinked cause-and-effect 
relationships underlying a discipline; 

• Self-motivated creativity (care-why) consists of will, motivation and adaptability for 
success. Here lies the reason why highly motivated creative teams often outperform teams 
with greater physical or financial resources. This level depends on the organizational 
culture. 

The value of professional intellect increases when moving up the intellectual scale from 
cognitive knowledge to self-motivated creativity. Unfortunately, most organizations focus 
their training efforts on developing basic skills and only very few invest in developing 
systems and creative skills.

RESEARCH ON THE SMART ORGANIZATION

Research and development (R&D) has contributed substantially to the emergence of smart 
organizations. In Europe for example, successive research framework programs in the last 
twelve years have supported the development of technologies that facilitated electronic 
commerce and digital business. In the early nineties, research focused on concurrent 
engineering (Fan & Filos, 1999), on computer-supported collaborative work and product and 
process data modeling. The 1997 work program of ESPRIT, the European Strategic Program 
in Information Technologies, (1997) in the domains High-performance Computing and 
Networking, Technologies for Business Processes and Integration in Manufacturing supported 
R&D relevant to the virtual enterprise. Between 1994 and 1998, more than fifty industry-led 
projects were set up with around hundred million Euro funding (shared cost funding with fifty 
per cent industrial contribution). In addition to regular consultations with industry, a number 



of projects were established which brought together major industrial users of IT and the 
vendor community. The common aim of these projects was to set long-term research targets 
for the IT industry in order to meet well-formulated industrial needs. The Advanced 
Information Technology initiative, for example, dealt with the automotive and aerospace 
industries (AIT, 2001). It comprised twenty-two R&D projects that also had a major impact 
on standardization developments. All these projects were operating concurrently within a 
harmonization framework (Garas & Naccari, 2001). Forty per cent of organizations 
participating in ESPRIT were user industry enterprises. In total, sixty-five per cent of 
participants in ESPRIT were industrial companies. Until 1999, R&D support for the “virtual 
enterprise” in Europe was mainly through ESPRIT and its international co-operation activities 
under the Intelligent Manufacturing Systems (IMS 2005) framework.

In 1999, the Information Society Technologies program (IST, 1999) emerged as an integrated 
program from previous programs ESPRIT, Advanced Communications Technologies and 
Systems (ACTS, 1998), and Telematics (TAP, 1998). In the work program of IST the 
perspective had changed from “virtual enterprise” to any type of “virtual organization”. Under 
the new program’s Key Action II (New Methods of Work and Electronic Commerce), several 
calls for collaborative research proposals were launched under topics such as "dynamic 
networked organizations", "smart organizations" and "dynamic value constellations". In 
parallel, research in learning and cognition had led to the introduction of a new research field 
“organizational knowledge management”. 

All these R&D efforts have contributed to a strong research foundation for the development 
of smart organizations in Europe (Filos & Ouzounis, 2003; Wagner et al., 2004).

Research on the Virtual Organization

In parallel to these European research activities, research relevant to the virtual organization 
in the United States was undertaken mainly under defense contracts funded by the Defense 
Advanced Research Projects Agency (DARPA) and through grants of the National Institute 
for Standards and Testing and the National Science Foundation (Goranson, 1999).

Between 1999 and 2002, under the European IST program, more than two hundred R&D 
projects were launched on organizations research and on research in e-business and e-work 
with a total funding of about 450 million Euro. These fall into three sub-areas: ICT; work, 
business and organizational aspects; and socio-economic issues (Zobel & Filos, 2002; Filos, 
2005; Camarinha-Matos et al., 2005).

ICT aspects of virtual organizations

The part of the project portfolio dealing with activities related to the design and development 
of generic infrastructures to support collaborative business in a networked environment 
involved issues such as: safe communications, interoperability and tools integration, 
information and knowledge sharing, repositories, co-ordination mechanisms, and 
collaborative environments. These projects worked towards the emergence of a general “plug-
and-do-business” architecture for interoperability (Bacquet & Naccari, 2002; Doumeingts & 
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Chen, 2003). Project GLOBEMEN aimed at creating an IT infrastructure to support globally 
distributed and dynamically networked operations in one-of-a-kind industries (Karvonen et 
al., 2003), COMMA and BUSINESS ARCHITECT made extensive use of modeling and 
knowledge sharing to support virtual enterprise process integration. 

As far as the characteristics and requirements regarding interoperability and information 
exchange are concerned, innovative approaches were required. Interoperability was to become 
a “design principle” while aiming to preserve the diversity, autonomy and heterogeneity of 
components and environments. For example, project ECOLNET sought to validate different 
business strategies for independent small and medium-sized enterprises (SME) focusing on 
their national market, E-COLLEG investigated an infrastructure to establish a backbone for 
collaborative engineering (Witczynski & Pawlak, 2002), CO-OPERATE focused on co-
ordination of manufacturing planning and control activities in supply chain management, and 
WHALES developed a planning and management infrastructure for distributed organizations 
working as networks on large-scale engineering projects. 

The projects portfolio was strong in demonstrating the feasibility of operating the virtual 
organization. The technologies used involved the Java framework, CORBA, XML, web 
services, multi-agents, and modeling tools based on UML. The general aim was to use 
standards whenever possible. This aspect is particularly clear with respect to de facto 
standards being proposed by industry groups such as the Object Management Group, the 
Workflow Management Coalition, the World-Wide Web Consortium (W3C) and the UN 
Center for Trade Facilitation and Electronic Business (ebXML). 

The significance of virtual organization modeling and interoperability of applications arose 
from the need to model the virtual organization as a means to properly understand and 
manage it. A problem with existing business process modelers lies in how to translate one 
model based on one proprietary modeling technique into an equivalent model represented by 
another. One strategy pursued in Europe was in agreeing on a basic language that makes such 
transformations possible. Consensus was reached and the Unified Enterprise Modeling 
Language was defined (UEML, 2004). 

Some projects dealt with ontologies, e.g. conceptual information models that describe things 
that exist in a domain, and whose purpose was,

• To support human understanding and organizational communication; 

• To be machine-processable and thus facilitate content-based access, communication and 
integration across different information systems.

A decade of international research has led to the creation of ontology languages, editors, 
reasoning techniques, and development guidelines. Various languages for ontology 
specification and implementation are now available. These languages have built-in reasoning 
techniques, and they also allow developing special purpose reasoning services. 

An area of impact is the Semantic Web, in which computers “find the meaning” of data in 
automated web services such as functional agents. The DARPA Agent Markup Language 
(DAML) and the Ontology Inference Layer (OIL) that was developed by the World Wide 



Web Consortium and the European OIL community (W3C, 2001), provide a rich set of 
constructs with which to create ontologies and to mark up information so that it becomes 
machine-readable. A significant number of European projects addressed knowledge 
technologies in the context of the virtual organization and business collaboration (Filos, 
2002). 

Work, business and organizational issues
This sub-area involved reference models and architectures – e.g. the specification of logical 
reference architectures for new/emerging co-operative organizations by identifying the main 
functional blocks, interactions, actors and their roles, resources and value systems, as well as 
the definition and the characterization of collaborative business models, the forms of co-
operation in networked environments and means to assess the effectiveness of virtual 
organizations. Work involved virtual organization reference models, collaborative business 
models (and related case studies), co-operation methodologies and performance measurement. 
The projects addressed centralized support services as well as services that are distributed 
across the virtual organization (Hartel et al., 2002; Kazi et al., 2002; Katzy & Sung, 2003). 

Some projects addressed business functions of the various parts of the life cycle of a virtual 
organization. Research activities included partner registration and search, market place 
management, e-procurement and negotiation, distributed business process planning and 
management etc., with a particular focus on domain-independent services covering the 
various phases of the life cycle of a virtual organization. They also comprised supervision and 
monitoring, as well as specialized services, such as contract modeling and negotiation, a 
support infrastructure to help virtual enterprises to address the legal issues involved, as well 
as a web-based infrastructure for alternative online dispute resolution for SME (Gouimenou, 
2001).

Through its IST program, the European Commission also supported a range of projects that 
aimed to accelerate e-business technology take-up in SME. The concept behind these projects 
was to transfer leading-edge technologies to industry and other end-users. Under Key Action 
II, between 1998 and 2002, more than seventy take-up projects were launched which 
demonstrated the relevance of e-business, e-commerce and e-work technologies for SME. 
Hundreds of SME throughout Europe participated together with so-called "catalysts" - local 
or regional organizations that worked with them to help them adapt their business processes 
towards better ICT use. The SME were able to "re-think" and adapt emerging technologies to 
their business needs by sharing development effort and jointly achieved results between one 
another. These take-up projects thus became a means to leverage the results of IST research 
and to contribute to the implementation of the European Commission’s eEurope (2005) 
initiative at local level, i.e. by supporting SME directly or indirectly.

The 70 million Euro invested in this take-up projects pilot activity represent only a small 
fraction of the total European investment in e-business. They were essential, however, in 
demonstrating that investment in R&D and technology transfer can be a useful instrument to 
help increase SME competitiveness in today's global market places. Twenty-two showcases 
are presented in a book (eBiz, 2003). They complement European Member States’ efforts, 
such as those under the GoDigital initiative (2002).
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The socio-economic perspective
Between 1999 and 2002, socio-economic research within in IST was a significant non-
technological research activity that aimed at complementing technology activities. It was 
implemented through a series of calls for proposals. The primary scope of this research was in 
methods and tools and in understanding the impact of ICT on the economy and on society at 
large. The main beneficiaries were the Program’s research community, industry, and policy 
makers (Hayfa & Filos, 2003). More than forty projects addressed socio-organizational or 
socio-economic issues: industrial and organizational aspects of the digital economy (e-
business, e-work) as well as societal aspects; e-business models and intangible assets; impact 
assessment, mainly at micro-level; corporate social responsibility; statistical indicators. Also a 
number of key legal and regulatory issues emerged as a result of this research activity. Some 
of them were explicitly addressed, for example legal aspects of virtual enterprises, contract 
law (intra-/inter-organizational or that of individuals), alternative dispute resolution, digital 
rights management, intellectual property rights, consumer protection and related legal aspects 
(Merz et al., 2001; Hassan et al., 2001; van Schoubroeck et al., 2001; Carter, 2002). All these 
activities contributed to the definition of a virtual organizations framework (Camarinha-Matos 
et al., 2004).

Research in Knowledge Management
The European Commission has supported research in knowledge management since the late 
1980s, long before knowledge management itself was a recognized term. Early contributions 
were made in areas such as information management, quality management and the social 
sciences. The first formal initiative was launched in 1998 under the research theme “Learning 
and Training in Industry” (LTI), as part of the ESPRIT program. Under the LTI initiative 
sixteen research projects were launched involving more than hundred research and user 
organizations. Although the situation has evolved considerably since then, many current 
projects have their roots in this initial incursion into the realities of organizational learning.

Projects funded under the IST Program reflect a broad spectrum of KM 
approaches and theories. They can be classified broadly as follows:
First Generation KM

Information portals - tools and methodologies integrating to a greater or 
lesser extent information necessary for back and front office processes in 
organizations. These projects mainly originated from the first call for 
proposals in IST (1999).

Second Generation KM
Knowledge processes to business processes - tools and methodologies linking 
knowledge and business processes;

Assessment or measurement-type projects - which attempt to measure and 
benchmark knowledge management implementation within and between 



organizations and to manage and measure impact of knowledge lifecycles 
within the enterprise;

Collaboration and innovation spaces - tools, methodologies and good 
practices to accelerate creative exchanges between people working within 
and across organizations. The end objective of such projects is to support the 
transition of organizations into knowledge-based communities.

Third Generation KM
Knowledge and innovation ecologies - tools, methodologies and good 
practices which identify contextual barriers and enablers of absorptive and 
innovative capacities of organizations and attempt to replicate co-creation 
abilities across the enterprise or network;

Human-centered knowledge management - focus on people as unique holders 
of knowledge, and exchanges between people as primary generators of new 
knowledge for innovation.

Networks and working groups - which attempt to build critical mass within 
and outside the IST program.

Table 1: Knowledge management research in the IST (2002) program
As knowledge management concepts and practices caught the attention of organizations 
across Europe, European-funded research moved squarely towards supporting the 
development of solutions that enable individuals to share knowledge within and between 
organizations as part of the innovation process. The main focus of research has been on 
supporting multidisciplinary solutions and practices for individuals and corporations to 
manage knowledge within networked organizations and communities of practice. 
Specifically, this included aspects such as:

• Integrated ICT platforms, including mobile, to manage the full lifecycle of knowledge (i.e. 
its capture, organization, maintenance, mining, sharing and trading) in support of both 
intra- and inter-organizational activities;

• Personalized, context-, task- and role-sensitive functionality for the dynamic provision 
and sharing of timely and relevant knowledge;

• Solutions to organize and exploit heterogeneous unstructured information sources, using 
ontologies, self-organization paradigms as well as semantic cross-lingual search, in 
support of e-work and e-commerce applications;

• Tools and environments for knowledge sharing, collaboration and socialization within and 
between organizations which build on methodologies from areas such as organizational 
behavior, cognitive psychology, human factors, man-machine dialogues as well as social 
and management sciences.

The research activities focused not just on technology development but also on its application. 
In addition to R&D projects, the European Commission also funded a variety of take-up and 
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support activities designed to help make knowledge management better known and accepted 
notably in small and medium enterprises.

Under the IST program the “Knowledge Management Made in Europe” (KMME) initiative 
was launched after the start of the Fifth Framework Program (1999-2002), with an aim to, 
“create a strong brand for European KM research and practice” and to “bring into the 
portfolio quality proposals”. The overall goal of the initiative at the outset was to increase 
European competitiveness, to improve the working life of European individuals and to build 
on European strengths of languages, cultural diversity and industrial leadership.

One of the major epistemological directions the initiative declared was to pursue the 
challenge of complexity as a key factor in the knowledge economy, using a holistic approach. 
The initiative involved 58 research, take-up and cluster projects with a total public investment 
of approximately 65 million Euro. Projects funded fell into the three categories outlined in 
tab.1:

The first category, or first set of projects to be funded, were denoted “first generation KM” 
(under LTI  in 1998) and concentrated on themes and concepts such as information portals - 
tools and methodologies integrating to a large or lesser extent information necessary for back 
and front office processes in organizations. 

The second wave, from 1999 to 2000, aimed at a more holistic treatment of primarily tacit 
knowledge in organizations and funded projects with concepts and themes such as, linking 
knowledge processes to business processes, assessing KM implementation and collaboration 
and innovation spaces.

The third generation KM (2001-2002) represented a movement away from the classical 
Knowledge Management engineering approach and aimed at funding projects with concepts 
and themes such as knowledge and innovation ecologies and human-centered KM.

One of the most conspicuous and most mentioned projects with the largest international 
profile is the European Knowledge Management Forum (EKMF), a cluster project which 
attempted to “build a sustainable network of Knowledge Management theoreticians and 
practitioners who are interested in Europe’s journey into the knowledge economy, and what 
Knowledge Management methods and tools can contribute to this journey” 
(KnowledgeBoard, 2005).

An assessment of the KMME initiative (Sage et al., 2004) to date shows that projects funded 
in the first wave are indicating a focus on classical, engineering approaches to Knowledge 
Management. This concentration is typical of early projects in Knowledge Management 
programs. The same phenomenon was observed in the US in Knowledge Management 
research. Many of the projects in the first phase were industry or sector specific and helped to 
solve problems specific to the sector or industry, without addressing issues that were of 
benefit to different sectors or with impact on the industry value chain. 

The second wave marks a shift from the engineering approach to a more centralist best 
practice approach. In the third wave a significant number of projects were funded that are 



advanced on the mathematical complexity scale and address concepts such as intelligent 
agents and the Semantic Web. 

However only few projects address the area of social complexity, which has high potential for 
KM that is related to the European context of linguistic and cultural diversity. The subject of 
complexity is not widely recognized within the KnowledgeBoard community. 

The phenomenon of divergence between focus areas in Knowledge Management research in 
Europe and a false dichotomy between human-centered approaches and 
engineering/mathematical approaches has been observed in the US as well. The opportunity 
for Europe is to fund and initiate more research that is related to the human-centered 
approach, but also looks at social complexity. 

CONCLUSIONS

This chapter aimed to draw a picture of the changing organizational paradigm in the digital 
age. Successive European R&D programs played a significant part in developing the 
technologies and concepts that are key to those developments. The research efforts aimed at 
understanding and improving knowledge management, the virtual organization and digital 
business processes. While many of the features of digital age organizations are not yet fully 
understood, there is hope that organizations in the future will become “smart” in various 
respects. The unprecedented opportunities offered by Information Society for individuals to 
relate with one another, to work, and to do business in digital environments will change the 
ways organizations relate to each other and to the individuals that are key to their core 
competences. 
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