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Knowledge management is promoted as an important factor for organizational
survival and the maintenance of competitive strength. It has become a necessary
condition for enterprises in allowing them to survive in a competitive environment.
Enterprises that invest in knowledge, innovation, and systems of work are more
likely to achieve a competitive advantage because of the readiness of their workers
to learn and achieve and also thanks to effective information and communication
transfers.

In intellectual capital management theory and in economic practice, there is a
continuous search for methods of measuring intellectual capital (IC). However,
there is still no universally accepted method for solving the fundamental problems
related to IC value assessment in an enterprise and providing a reliable system for
evaluating intangible assets.

Managing knowledge workers is not an easy task. This study focuses on under-
standing the strategic role of knowledge workers in companies, especially innova-
tive companies. I propose a method and a decision-making model for assessing the
value of strategic knowledge resources in companies — the Sknowinnov method.

Decision making is the process of preparing alternative options and selecting one
of them for further implementation. The Sknowinnov method provides a feasible
solution for new knowledge worker selection because of the way it deals with
decision making.

The decision about selecting a new knowledge worker is usually based on
forecasts of the potential benefits arising from his or her employment in an
enterprise. There is at present a lack of tools for the employee selection process
for an innovative company. The primary task is to find knowledge workers that will
allow a company to achieve a desired level of innovation.

The problem is therefore clear. A tool that supports the knowledge worker
selection process for an innovative company must be found. Building a decision-
making model for assessing the value of strategic knowledge resources using the
Sknowinnov method allows the right knowledge worker to be found for a company.

The Sknowinnov method introduced in this book offers additional possibilities
in the area of knowledge profitability. Apart from calculating investment
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profitability, this approach appears to be an excellent tool for economic knowledge
analysis. The suggested IT tool for supporting decision making at a strategic level
with regard to the profitability of any investment in employee qualifications and
skills (based on collected data) can identify particular determinants required by an
innovative company. It thus allows the rationality and effectiveness of knowledge
to be assessed. As a consequence, this method allows knowledge to be evaluated.

I hope that this work will contribute to existing knowledge about the strategic
management of intellectual capital in companies and the importance of innovation
in gaining a competitive advantage. I trust that this work will prove both practically
and theoretically useful with regard to the organization and management of an
enterprise.

I wish to thank Prof. Irene Krebs (Brandenburg University of Technology
Cottbus) for her dedicated assistance in this study and other aspects of my academic
life. I wish to thank Prof. Hannes Werthner (Vienna University of Technology) for
making my stay at the Vienna University of Technology stimulating, productive,
and enjoyable. I am also grateful to Prof. Tadeusz Krupa and Prof. Kazimierz
Perechuda for their insightful and constructive comments on the final draft of the
manuscript.
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1.1 Objectives and Research Problem

The respect and adoption of each employee’s intelligence is the key to continuous
company management (Davenport and Prusak 1998). Polanyi (1958) divided
knowledge into tacit knowledge and explicit knowledge based on the degree of
expression. Nonaka and Takeuchi (1995) defined knowledge as a kind of personal
characteristic that is too abstract to transfer or even express using words. According
to the professional level, Quinn et al. (1996) categorized knowledge into know-
what, know-how, know-why, and care-why. In the case of strategic-knowledge
management, anticipative capacity building is key to preparing and developing
domestic and international cadres of strategic personnel for all sectors—public,
nonprofit, and profit (Schein 1995; Argyris and Schon 1996). Howells (1996)
thought that knowledge was a kind of expertise that was not editable.

Nowadays, enterprises perceive knowledge as a strategic resource that
contributes to their competitive dominance. The term “knowledge worker” seems
to have started appearing after 1973 when Peter Drucker (1973) first presented it.
However, a clear definition has not yet been established. Thomas H. Davenport
(2005) offered this description: “knowledge workers have high degrees of exper-
tise, education, or experience, and the primary purpose of their jobs involves the
creation, distribution, or application of knowledge.” Thus, describing knowledge
workers as strategic-knowledge resources is motivated by the following: the con-
cept of effective management of resources in an organization (Sirmon and Hitt
2003); an enterprise’s unique potential in the form of knowledge and experience
(Barney 1995); and the concept of competence management (Hamel and Prahalad
1994). A strategic-knowledge resource in a company represents the knowledge,
skills, and capabilities of the individuals who constitute the company’s workforce.
Such resources are usually reflected in a person’s education, experience, and
specific identifiable skills (Hitt et al. 2001). Yet how can resources be managed to
create added value for enterprise?

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 1
DOI 10.1007/978-3-642-36600-0_1, © Springer-Verlag Berlin Heidelberg 2013



2 1 Introduction

It is the aim of this monograph to produce a new concept of managing knowl-
edge workers. This research is centered on examining knowledge workers as a
group of “specialists in selling” (the model of the so-called knowledge worker-
oriented company) and creating a method and decision-making model for assessing
the value of strategic-knowledge resources. In particular, empirical research was
carried out among innovative companies that conform to the model of such
enterprises. A piece of software-“A Consulting IT-system for Knowledge Invest-
ment Effects in Companies”—is currently being developed by me based on the
designed method for evaluating the effectiveness of investment in knowledge
workers in a company and based also on the results gained from questionnaires.

The object of this research was to build a concept of managing knowledge
workers. The goals are as follows:

» Defining concepts and models for knowledge-oriented companies.

¢ Defining the intellectual capital in such companies.

» Defining knowledge workers as a group of specialists in selling.

» Defining employee planning and assessment in knowledge-oriented companies.

e Creating a method for planning and assessing knowledge workers toward
increasing innovation within a company.

¢ Creating a system and decision-making model for assessing knowledge workers
for increasing innovation within a company.

The above objectives were conducted by means of an analysis of the following
literature:

e Studies dealing with knowledge management and intellectual capital manage-
ment in companies.

» Studies concerning knowledge workers in company management.

« Studies concerning employee planning and assessment in companies.

I then conducted research into developing methods for planning and assessing
knowledge workers with regard to increasing innovation in a company:
¢ The structure of a knowledge worker-oriented company was defined: knowledge

workers form a group of specialists in selling.

* A personnel usefulness function for each m-th knowledge worker in a company
was created.

» Empirical studies were conducted among companies.

¢ Anindicator matrix was constructed to assess the effectiveness and efficiency of
investment in knowledge workers.

e The group method data handling (GMDH) algorithm was defined, which allows
the value of knowledge workers to be determined related to the characteristics of
innovation.

My research addressed the following issue. A company has a defined area of
operations, and an innovative company has set qualification criteria. There is a set
of values related to strategic resources of knowledge (knowledge workers form a
group of specialists in selling) in a given company. A method is needed to assess the
efficiency in choosing knowledge workers and that will allow the following ques-
tion to be answered: Is it possible to find an employee who will help a company
achieve a desired level of innovation?
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This problem can be presented in the form of the following tasks:

1. Available information: the characteristics of a knowledge worker-oriented com-
pany with a defined area of operation and a defined value of strategic knowledge
resources (knowledge workers). The answer to the following question is sought:
How should an algorithm be developed that will allow the qualifying criteria for
an innovative company to be connected to the value of strategic knowledge
resources?

2. Available information: empirical analyses of the level of innovation in a com-
pany (the value of the qualifying criteria for an innovative company). A
decision-making model has to be developed to allow the company to make an
objective choice of knowledge workers appropriate for the company’s
innovation needs.

The research problem about finding an algorithm that will enable the qualifying
criteria for an innovative company to be connected to strategic knowledge resource
is an issue of decision making. The solution may be presented in the form of the
following tasks: (1) the possibility of an objective: (a) the model for a knowledge
worker-oriented company—the functional areas of the company and the structure
of business processes related to those areas; (b) the values of strategic-knowledge
resources within a given company; (c) the value of determinants that describe an
innovative company; (2) the possibility of assessing the level of innovation in a
company according to the value of strategic-knowledge resources.

To solve the research problem, a polynomial decision-making model was
designed. It consists of three elements: (1) a base of the values of strategic
knowledge resource and the values of criteria that describe an innovative company;
(2) a GMDH algorithm; and (3) an analyzer of a logical model and an answer
generator.

1.2  Research Hypotheses

Following a study of the literature and observing business practices, the following

research hypotheses were adopted. I aim to analyze the effect of knowledge worker

selection on the innovation level in a company. In particular, the likely

consequences on innovation determinants are studied.

HI1: Assessment of a knowledge worker enhances the innovation level of a
company.

H2: Selection of a knowledge worker enhances the innovation level of a company.
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Assessment of KW

H3,

— P Innovation worker
in a company

Innovation level
of a company

H4,

Selection of KW

H3. Assessment of a knowledge worker has a direct effect on the innovation level of
a company.

H3a. Assessment of a knowledge worker has a direct effect on the quantitative
criteria of an innovative company.

H4. Selection of a knowledge worker has a direct effect on the innovation level of a
company.

H4a. Selection of a knowledge worker has a direct effect on the quantitative criteria
of an innovative company.

HS. Assessment of a knowledge worker has an indirect effect on transforming
knowledge workers to innovation workers through an increase in innovation
capacity.

H6. Selection of a knowledge worker has an indirect effect on transforming
knowledge workers to innovation workers through an increase in innovation
capacity.

Knowledge within a company is strongly influenced by the quality and type of
formal education possessed by its employees (Janz and Peters 2002; Teixeira and
Fortuna 2006; Engelbrecht 1997). Intellectual capital plays a special role in the
innovation process. In that sense, it may be appropriate to define innovation
workers as a subset of knowledge workers. Innovation workers are defined as
those individuals who have better-developed insight than other knowledge workers.

1.3  Scope of Research

In a company, knowledge workers need to acquire a variety of knowledge (infor-
mation) about their tasks (Drucker 1988). Knowledge management in a company
includes the following (Morawski 2006): (1) human resource issues—selection,
development, motivation, and evaluation of knowledge workers; (2) structural and
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organizational issues—selecting appropriate solutions for a flexible structure, the
degree of formalization and centralization of effective flow of knowledge and
information; (3) organizational culture issues—knowledge-sharing behavior; and
(4) strategy issues—Ilocating and acquiring knowledge from the environment.

I believe that it is crucial to develop efficiency in managing knowledge workers
and to develop the innovation level of a company. The rationale for undertaking this
research is related to the dynamic growth and development of knowledge workers
in businesses and the lack of in-depth studies related to this problem.

The research design therefore has a cognitive dimension and application. The
first dimension is in terms of contributing to the diagnosis of organizational models
based on knowledge and assessing knowledge workers such that a company can
raise its level of innovation. The second dimension is in model selection and
assessment of knowledge worker; it involves creating a tool for making an objective
selection of knowledge workers toward increasing a company’s innovation.

The substantive scope of this work includes cross-processing and a subjective
approach; it involves creating a holistic view of the methods of managing knowl-
edge workers for innovative companies. The study sought to answer the following
questions as specific objectives:

e What are the conventional methods and tools for employee selection and
assessment?

* What are the tools for selecting knowledge workers?

¢ How can the value of knowledge workers be determined?

¢ What level of innovation in enterprises can result from selecting knowledge
workers?

¢ How can a relationship be formulated between the value of knowledge workers
and the level of business innovation?

* How can knowledge workers be transformed into innovation workers?
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Enterprises functioning in a market economy have to implement changes in their
systems of organization and the management they use. In economic practice,
making a decision in an enterprise is conditioned by competitors’ actions and
changing environmental factors, e.g., technical progress and the results of research
efforts. Added value for a company can be determined as knowledge, employees’
skills and abilities, social relations, know-how, and, particularly, effective invest-
ment in intellectual capital. Enterprises that invest in human capital and systems of
work achieve a competitive advantage because of their workers’ readiness to learn
and achieve and also thanks to effective information and communication transfers
(Edvinsson and Malone 1997).

Knowledge management is promoted as an important and necessary factor for
organizational survival and maintenance of competitive strength. To remain at the
forefront, organizations need a good capacity to retain, develop, organize, and
utilize their employees’ capabilities.

It has long been recognized that “the increase in the stock of useful knowledge
and the extension of its application are the essence of modern economic growth”
(Kuznets 1966; Ackoff 1974). Poland is an example of a country that is
transforming itself into a knowledge-based economy. This process of change
comes as a response to the country’s developmental progress on the basis of
export-led growth and the input of multinational companies.

At present, the advantage of any company is determined by the effectiveness and
extent of the knowledge that its workers possess combined with their level of
involvement within the company. The role of intellectual-capital management
mainly consists of striving to increase the share of non-material resources (at the
cost of material ones) in the generated products, services, and the total market value
of an organization (Krél and Ludwiczyniski 2007). Knowledge, based on informa-
tion and supported by cultural values, has become an independent force and the
single most decisive factor in social, economic, technological, and cultural trans-
formation. Enterprises that invest in knowledge, innovation, and systems of work
often achieve a competitive advantage as a result of their workers’ readiness to

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 7
DOI 10.1007/978-3-642-36600-0_2, © Springer-Verlag Berlin Heidelberg 2013



8 2 Research Core of Knowledge Management

learn and achieve. Additionally, such competitive advantages are often formed as a
consequence of effective information and communication transfers.

A number of potential benefits and challenges with implementing knowledge
management in companies are outlined in this part of the monograph. The key
research questions include the following:
¢ What is a knowledge-based economy and why has this topic become an issue?
* What are the known models of organizational structures in knowledge-oriented

companies?

* What are the development trends of knowledge-oriented companies?
¢ Why should companies adopt models of organizational structures of knowledge-
oriented companies?

2.1 Essence of Knowledge Management
2.1.1 Defining the Knowledge-Based Economy

According to the Organisation for Economic Co-operation and Development
(OECD), a knowledge-based economy signifies one directly based on the production,
distribution, and use of knowledge and information (OECD 1996). At the OECD
conference on employment and growth in the knowledge-based economy, Foray and
Lundvall joined forces, arguing that the “economy is more strongly and more directly
rooted in the production, distribution and use of knowledge than ever before” (Foray
and Lundvall 1996). According to other authors, however, the concept of a
knowledge-based economy is rather a rhetorical term, a metaphor “often used in a
superficial and uncritical way” (Smith and Barfield 1996; Smith 2002).

The knowledge-based economy has allowed a rapid integration of enormous
intellectual resources of economies in transition into the European intellectual pool,
stimulating the development of those countries. All countries can benefit from
developing a knowledge-based economy toward becoming a more equal participant
in the global development process. The four pillars of the knowledge-based econ-
omy are defined as:
¢ An economic and industrial regime
¢ An educated and skilled population
¢ A dynamic information infrastructure
e An effective innovation system

Concepts for a knowledge-based economy do not fall into a single, universally
accepted definition. What follows is a brief review of selected approaches that may
be used toward forming a definition.

Drucker stated that a knowledge-based economy is “an economic order in which
knowledge, not labor, raw materials or capital, is a key resource, a social order, for
which inequality based on knowledge is a major challenge and the system in which
the government cannot solve social and economic problems” (Drucker 1994).

According to a report prepared jointly by the OECD and the World Bank in
2000, a knowledge-based economy is one in which “knowledge is created, absorbed
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and utilized more effectively by enterprises, organizations, individuals and
communities, promoting rapid economic development” (Dahlman and Andersson
2000).

KozZminski defines a knowledge-based economy as one in which there are many
businesses based on knowledge and an understanding of their respective competi-
tive advantages (Kozminski 2002).

In the government document entitled “e-Poland—An Agenda for the Informa-
tion Society in Poland in 2001-2006,” a knowledge-based economy is defined as
“an economy in which knowledge is a major factor in productivity and economic
growth (before labor and capital, raw materials and energy), a key role in
knowledge-based economy is played by information, education and technology,
especially information and communication technologies” (The Ministry of Econ-
omy 2001).

To illustrate the Polish position as compared with that of other countries in
creating conditions for the development of a knowledge-based economy, it is
appropriate to present the index value of the knowledge economy in the European
Union (EU) and the United States (Fig. 2.1). This is done in accordance with the
Knowledge Assessment Methodology (KAM)—an interactive method of
diagnosing the state of a knowledge-based economy developed by the World Bank.

The relatively low value of the index for Poland compelled me to undertake
research in the field of managing company knowledge.

2.1.2 Companies in a Knowledge-Based Economy

The aforementioned organizational structures provide a forum for representatives
of science, modern industry, and all aspects of entrepreneurship. The main purpose
of these structures is to bring research results (and research scientists) and innova-
tive solutions closer to the social and economic practices of enterprises. The
activities of such organizations are aimed at developing new technologies and
upgrading existing ones and finding solutions to synthetic, technological, and
analytical problems encountered by various active companies.

Nevertheless, the range and speed of innovation enterprises is restricted com-
pared with that of large enterprises, which typically have their own research and
development infrastructure and the financial means to allow extensive research
(Amit and Zott 2001). “Innovation is not a guarantee of success, it is a chance . . .
leading companies develop the wallet of innovation, which others can take from in
order to sustain their own growth” (Davila et al. 2006).

For knowledge and expertise to be useful to an organization, they must be
applicable to those organizational strategic objectives that add the most value,
such as customer service, market leadership, and operational effectiveness (Zack
1999). In this context, the term “intellectual capital” (or intellectual resources) is
often used to represent knowledge that can be converted into profit and other forms
of value (Stewart 1998).
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Index level of the knowledge economy in
the EU and the U.S.
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Fig. 2.1 Index level of the knowledge economy in the EU and the United States in 2006 (Source:
Zelazny 2006)

In the knowledge economy, it is necessary to take into account innovation,
education, information, communication, and knowledge management at a level
that are appropriate for the organization. Such knowledge management should
also take into account aspects of the institutional and business environment and
any regional policy features that may have an effect on the enterprise (Grudzewski
and Hejduk 2004). In this light, I define the determinants of the company in the
knowledge economy as indicated in Fig. 2.2.

Based on previous these findings, it can be determined that the task of policy
innovation is to use any appropriate innovative methods of analysis, innovation,
and decision making and then become the main force of the creative organization.
As such, these methods should be regarded as assets under its management system
and company culture. In the literature (Drucker 1994; Pisano and Wheelwright
1995), an innovative enterprise is characteristically defined as one that has high
competence, an ability to generalize and innovate, apply policies, is customer-
oriented, possesses all appropriate information, and is flexible in a changing market
environment.

Action in terms of an enterprise’s development and the integration of knowledge
and innovation are important factors in developing a competitive advantage (Pisano
and Wheelwright 1995). The literature is distinguished by a number of definitions
of the concept of innovation, such as the following. “Innovation refers to goods,
services or ideas that are perceived as new. The idea may have long been, but it
represents an innovation for the person who sees it as the new” (Kotler 1994).
“Innovation is all that is perceived by humans as new, independent of objective
news” (Rogers 1995). According to the theories of Drucker, “A source of
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V. Activities Information and
Communication:

e ERP system

e Business Intelligence

IV. Aspects of regional policy

II. Educational activity:
e Intellectual capital

III. Research and Development
institutions

1. Innovation activity:
e Generating innovative solutions
based on - internal resources
e Generating innovative solutions -
innovation transfer

Company:
e Knowledge Management

Fig. 2.2 Determinants of the company in the knowledge economy

innovation is the observation of market processes and the implementation of
innovation which allows the company to gain a competitive advantage in the
market” (Drucker 1994).

For a company to achieve sustainable competitiveness, it should seek to obtain
support from research institutions with the aim of acquiring knowledge and
innovation as “drivers of growth” (according to the document “Working together
for growth and jobs-A new start for the Lisbon Strategy”). Companies should
develop themselves as attractive business partners through the thoughtful use of
patents, technology, location, quality products, and low-cost purchases. A compet-
itive advantage can determine the competitiveness of a company. Competitiveness
is a concept that has a high degree of theoretical abstraction.

Thus, there is a clear set of dominant competitive strategies:

e Cost leadership

¢ Creation of uniqueness for the client

» Being competitive with regard to deadlines
« Developing key competences
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¢ Gaining an advantage through collaboration

¢ Competing for the future
There are also sub-competitive strategies:

« Potential competitiveness-the full range of the organization’s resources

» Competitive advantage-understood to be the corollary result of the appropriate
use of corporate resources

o Competitive instruments-measures aimed at achieving the organization’s com-
petitive position

* The competitive position—a leading position of the organization in its field of
industry

In the literature, innovation is commonly defined as the ability and incentive to
explore and commercially exploit any scientific research, new concepts, or ideas
that could improve the competitive position of a company (Prahalad and Hamel
1990). It is clearly noted, however, that most companies do not have the power and
resources necessary to build a truly innovative company owing to their limited
structure and size. Hence it seems logical that companies should collaborate with
R&D institutions to become innovative. This cooperation will allow the creation of
joint projects and new technical knowledge in the companies’ area of expertise.
Innovative companies should lead to a system of general creation that diffuses into
the economy (OECD 1996).

Highly innovative companies, however, are not necessarily guaranteed
continued economic growth. There remains a constant risk of failure as a result of
putting resources into activities that may lead to innovation. Among other factors,
financial resources-or a lack thereof-usually represent the main obstacle to growth.
Today, however, in Europe at least, financial barriers are no longer such a key factor
inhibiting the growth of a company because there are possibilities of obtaining
funding from the EU.

2.1.3 Competitive Advantage in the Knowledge Economy

Building competitive advantage through dynamic capability requires constant
knowledge flow within and outside the organization and a continuously updated
knowledge repository. To be competitive in the knowledge-based economy,
companies need to base their activities on cooperation with R&D centers,
universities, and networks of firms. By highlighting the trends in the organizational
structures of enterprises and using a defined network economy as a base, the
following organizational solutions can be identified (Teece 2002; Stabryta 2009):
¢ A local, international, and global network

» A virtual organization

e Teleworking

¢ The individual inventor and stand-alone laboratory

« Highly flexible Silicon Valley-type firms

* Conglomerates

» Alliances
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2.1.3.1 Local, International, and Global Networks

This organizational structure is based on the mutual relations of the unrelated

business capital of a cooperative. These entities are related to IT technologies.

Such networks may be characterized as follows (Butra et al. 1999):

« Combination potential-the ability to achieve various objectives in different
conditions of business

e Activation of a network-the distribution of powers to induce new forms of
cooperation. The composition of the network can be modified in line with a
particular strategy. In this regard, we can distinguish the following types of
network activation-controlled, monitored, and distributed

* A consistency network-determining the density of ties among network members
There are four basic types of networks:

e Stars-consisting of leading companies

» Connection hubs-where all parties are equal

e Temporary networks-weak and formal

* Regional-usually an expression of territorial cooperation
Furthermore, it is even possible to categorize the scope of the networks:

» Local-between a home country and its adjoining neighbors

¢ International-among several countries

* Global-operators in almost all countries of the world
Local networks are formed between companies or between companies and the

business environment.

2.1.3.2 Virtual Organization

Virtual organizations have the capacity to be very creative and to excel at early-
stage innovation activities. If they do indeed establish a strong alliance with a
competent manufacturer, they may also have the capacity to be the first to market,
despite their lack of the requisite internal capabilities.

In the literature, there are many definitions of virtual organizations. Such
definitions include a temporary network of independent companies-suppliers,
customers, competitors, and the combined IT skills to share costs and gain access
to new possibilities (Byrne et al. 1993). Virtual organizations are also defined as an
artificial creation that, through the maximum usefulness to the customer, is based on
an individual competence base and focuses on pursuing the integration of indepen-
dent enterprises in chain-making processes (Schulz 1996). Virtual organizations are
described by Mowshowitz (1997) as having the following characteristics:
¢ Analyzing abstract needs or requirements
* Needing an analysis and determination of methods for their implementation
* Adopting the dynamic adaptation of methods to deal with their needs
¢ Researching and analyzing the methods adopted for implementation in con-

junction with the needs of participants and customers in their network of

operations

For enterprises to gain a competitive advantage through a virtual organizational
structure, they must meet the following conditions (Zimniewicz 2000):
¢ Be competent
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» Be able to cooperate with other actors
» Have modern communications and IT

In designing a modern innovative network, the following questions need to be

answered:

e What will be the added value for users?

¢ What form of network should be adopted?

¢ What communication technologies does the network offer?

¢ What entities should be co-regulated under contracts?

» Should cooperation be based on mutual trust rather than formal cooperation?

* What organizational structures will the network management unit possess?

* What role should R&D institutes have?

« What will be the financial arrangements in cooperating through a network?

*  What will be the form, structure, and content of the datasets in the network?

« What will be the form, structure, and content of the database results from the
participation?

Enterprises have limited access to collaboration with R&D that aims at
identifying, implementing, and disseminating innovation. Virtual enterprises, how-
ever, may provide opportunities for innovation. Via network connections, virtual
enterprises have access to other companies and can base their production capacity
on the knowledge that different firms possess and the innovations they want to
share. This provides a powerful combination of the effects of several cooperating
companies and is related to the breaking down of barriers to a lack of resources:
capital, technical and technological bases; human resources, knowledge, and
experience.

2.1.3.3 Teleworking
Teleworking is a form of providing work outside company offices where the worker
maintains contact with supervisors and colleagues via telecommunications (Nilles
1998). It constitutes a form of employment by the employer, and its main goal is to
create opportunities for reducing costs associated with the work of both the
employer and employee. The advantages of teleworking from the standpoint of
the employer are:
¢ Reduced expenses associated with the work
¢ Increased group employee productivity
* No need for constant upgrading of skills
* No need for strict planning and analysis of the use of working time
¢ Optimization of staffing
» Reductions in organizational conflict
The advantages of teleworking from the perspective of the employee are:
¢ Reduced expenditure in commuting
¢ Independence and flexibility with working hours
» The possibility for the individual to determine their own scope plus the type and
pace of work
« Fewer conflicts with colleagues
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Thus, teleworking may provide a convenient form of employment for firms.
However, it is not without its obvious drawbacks, including:
» No direct supervisory manager
e The need for continuous upgrading of skills
e Irregular working rhythms
¢ Limited career advancement opportunities
» The difficulty in separating time off from work time
* A sense of alienation
« A potential lack of loyalty

2.1.3.4 Individual Inventor and the Stand-Alone Laboratory

When property rights are weak (the normal case), the inventor’s ability to capture
value is dramatically circumscribed (Teece 2002). In a case where the individual
inventor has a patent but little else, the patent owner’s options include the follow-
ing: licensing the technology to incumbent firms who already have the necessary
complementary assets in place; using intellectual property as collateral to raise
funds to establish an organization to exploit the technology; or exchanging the
intellectual property for cash or equity in an established firm.

The stand-alone research laboratory faces many of the same challenges as the
individual inventor. The main difference is that the laboratory can bring multiple
organizational skills to bear on the R&D process. Furthermore, the probability of
fusing multiple technologies is enhanced by the bringing together of multiple
research disciplines.

2.1.3.5 Highly Flexible Silicon Valley-Type Firms

These companies typically have shallow hierarchies and significant local auton-
omy. Such firms tend to resist the hierarchical accoutrements of seniority and rank
found in the above categories, and they resist the functional specialization that
restricts following up on ideas and may destroy the sense of commonality of

purpose.

2.1.3.6 Conglomerates

In terms of access to capital and diversity of activities, one would not expect a
conglomerate to look very different from a stand-alone firm with respect to innova-
tive capacity (Williamson 1975).

2.1.3.7 Alliances

An alliance is a union of several companies that are competitors and operate in the
same market; it usually has a long-term nature and the aim is to implement a joint
venture. The integral component of an alliance is the sharing of the partners’
knowledge and funds for the mutual benefit of all parties involved. This association
must have a clearly defined goal, and its chances for survival depend on the balance
between the partners. Strategic alliances are typically characterized by three basic
features:
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External factors:
the economic environment,
the technological environment, in the
field of R&D,

Internal factors:
the enterprise’s resources,
the customers,
the competitive rivalry

the social environment,
the regulatory environment,
the international environment.
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Competitive advantage in the knowledge economy

1T

Transfer of innovation: the flow of the knowledge

The Polish Agency for Enterprise Development,
Training Centre,

Technology Transfer Centre,

Business Incubator,

Science and Technology Park,

Center of excellence

Clusters,

Special economic sphere,

Higher education.

Fig. 2.3 Determinants of competitive advantage in the knowledge economy

» Fragmentation-alliances relate to only a fraction of the participants’ contractual
duties. Enterprises entering into an alliance may operate individually and outside
the bounds of the agreement

¢ Transfer of assets within the coalition-the partners are committed to providing
both material input (including capital and infrastructure) and intangible assets
(including knowledge, skills, and abilities) to achieve joint projects

» Integrity-the revision of certain elements of a cooperation agreement cause the
amendment of behavior patterns (Kraciuk 2005)

Therefore, on the basis of such descriptions, the following external factors shape

the competitive advantage for a company in the knowledge economy (Fig. 2.3):

» Technological development on a global scale

» The possibility of adopting new technologies in the home country

¢ The overall level of economic development

» Innovation policy in the home country
And there are internal factors (Fig. 2.3):

e Personality factors arising from the business (organizational skills, creativity,
desire to stand out, openness to innovation)
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» Factors associated with the experience of the entrepreneur
» Factors relating to company personnel
« Factors relating to the close environment
» Factors arising from the company’s location (e.g., the possibility of contact with
R&D)
¢ The company’s results (sales growth, earnings, liquidity) and any legal
considerations relating to the company
A company’s functioning in the knowledge economy involves rethinking how
the organization creates value from a knowledge-centric perspective and
redesigning and orchestrating the role of intellectual assets in the firm’s strategy.
To manage its knowledge more systematically, the enterprise must devise an
agenda for transforming itself from an organization that simply comprises knowl-
edgeable individuals to a knowledge-focused organization. Such an organization
stewards the creation and sharing of knowledge within and across internal business
functions and orchestrates the flow of know-how to and from external firms.

2.2 Knowledge Management and Managing Intellectual
Capital

2.2.1 Essence of Knowledge Management in Organizations

Knowledge can be understood in many ways. The following taxonomy may be
useful (Teece 2002):
» Codified/tacit

Tacit knowledge is that which is difficult to transfer in a meaningful and

complete manner. It is slow and costly to transmit.
» Positive/negative knowledge

A discovery (positive knowledge) can focus research on promising areas of

inquiry, thereby avoiding blind alleys.
¢ Autonomous/systemic knowledge

Autonomous knowledge is that which yields value without major modifications

of the system into which it is adopted.

« Intangible assets, tangible assets, and intellectual property

Knowledge assets are simply one class of intangible assets; they differ from
tangible assets in several important respects (Table 2.1).

Knowledge can be regarded as a resource for the company owing to its
characteristics (Jarugowa and Fijatkowska 2002): continuity, simultaneity, nonlin-
earity, dominant character, and immateriality.

Knowledge is a broad concept, embracing both formalized knowledge (explicit)
and non-formal knowledge (hidden). From the relationship among data, informa-
tion, information management, and knowledge, the latter should be regarded as a
strategic resource for a company (Fig. 2.4) (Senn 1990). The application of infor-
mation systems that support knowledge management in a company may offer
guarantees of a constant competitive advantage in the market.
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Table 2.1 Differences between intangible and tangible assets

Knowledge (intangible) assets

’, but usually

Publicness Use by one party need not prevent
use by another

Depreciation Does not “wear out’
depreciates rapidly

Transfer cost Hard to calibrate

Property rights Limited

Enforcement of Relatively difficult

property rights
Source: (Teece 2002)

KNOWLEDGE

Physical (tangible) assets

Use by one party prevents
simultaneous use by another

Wear out, may depreciate quickly or
slowly

Easier to calibrate

Generally comprehensive and
clearer, at least

Relatively easy

INFORMATION MANAGEMENT

INFORMATION

DATA

Fig. 2.4 Relationship among data, information, information management, and knowledge

(Source: Senn 1990)

The process of knowledge management is defined as follows:

* Building a dynamic work environment and learning to foster the continuous
generation, collection, and use of individual and collective knowledge to dis-
cover new values for the company (Evans 2005)

e A strictly defined system for identifying, generating, analyzing, addressing,
processing, and using information (Kotarba and Kotarba 2003)

Managing knowledge is the emerging model of business with all aspects of knowledge,
including knowledge creation, codification, knowledge sharing and using these activities to
promote learning and innovation. (Gupta et al. 2004)

Knowledge management is a specially designed process system, and even the art of
identifying, generating, analyzing, addressing, processing and the use of information and
knowledge in order to make faster, smarter and better decisions in turning knowledge into

value for customers. (Ives et al. 1998)

Knowledge management is a logical continuation of the trend in the development of
science in organization and management. (Kisielnicki 2004)

Knowledge management is ensuring that knowledge is available to those who need it, in the
place, at the time and the form they wish, so that the organization can function effectively in
not only in economic terms, but also socially. (Ives et al. 1998)
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Knowledge management is the use of resources that the organization probably already has-
well-functioning solutions for its information systems management, organizational change
and human resources. (Davenport and Prusak 1998)

All of the processes and operations associated with creating, acquiring, extracting, sharing
and using knowledge, wherever they would be, in order to increase the efficiency, effec-
tiveness and learning organization. (Swan et al. 1999)

The deliberate and systematic management of knowledge and fundamental processes of its
creation, accumulation, arrangement, dissemination and use in achieving the objectives of
the organization. (Davenport and Prusak 1998)

All the methods, instruments and tools that assist in the comprehensive terms of the key
processes in the sphere of knowledge. (Mertins et al. 2000)

Ways of improving the knowledge mobilization of resources by organizations operating in
a turbulent environment in order to continuously follow-on innovation. (Nowell et al. 1996)

Knowledge management is primarily concerned with people and its aim is to achieve such a
level of interaction of people that will neutralize the weaknesses and maximize the talents
and strengths of the participants in the organization. (Drucker 1994)

Based on the chosen definition of knowledge management, I assume that the
process of knowledge management is essentially the process of supporting decision
making in an enterprise based on collected data, information, and transferred
knowledge.

In the literature there are three approaches in knowledge management: the
Japanese approach, the process-based approach, and the resource-based approach.

The Japanese approach (Nonaka and Takeuchi 1995); (Table 2.2): The creation
and expansion of knowledge takes place through social interaction between explicit
knowledge (knowledge that can be passed on in the form of words, formulas, rules,
and symbols) and tacit knowledge (knowledge that is difficult to provide in the form
of words, formulas, rules, and symbols).

The Japanese approach assumes that knowledge is acquired by all employees in
an organization and that the interactions between employees and the culture of the
organization are of particular importance.

The process-based approach: The concept was developed by Davenport and
Prusak (Davenport and Prusak 2000). The knowledge-management model is based
on three pillars: knowledge expansion, knowledge codification, and transfer of
knowledge. According to the model of Davenport and Prusak, knowledge expan-
sion includes four basic steps (Davenport and Prusak 2000):
¢ Release of resources (consisting of creating R&D centers, whose task is to

manage knowledge and acquire new knowledge)

e Acquisition of knowledge (involving the hiring of new employees)

e Internal mergers (involving the linking of individual people or departments,
leading to creative solutions)

» Networking (involving the creation of communities and professional networks
linking experts from different organizations)

Davenport and Prusak also distinguished two knowledge-management planes:
(1) operational, which involves the practical aspects of using knowledge to imple-
ment the goals of the business and its operations; (2) strategic, whose mission is to
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Table 2.2 The creation and expansion of knowledge

Tacit knowledge Explicit knowledge
Tacit knowledge Socialisation Externalisation
Explicit knowledge Internalisation Combination

Source: (Nonaka and Takeuchi 1995)

build the company as a knowledge-based organization, supporting both obtaining
and motivating employees to share and develop knowledge.

The resource-based approach (Leonard-Barton 1995): This approach to knowl-
edge management is based on a model of effective knowledge management known
as “sources of knowledge.” These elements are as follows: (1) the core competences,
consisting of skills and knowledge workers, organizational norms and values,
system solutions management and labor, collective problem solving, implementa-
tion and integration of new tools and technologies; and (2) experimentation and
development to deal with future problems, which involves looking for areas of
possible improvement, and importing knowledge from the environment and other
organizations. This approach will be examined in greater detail in Sect. 4.1.1.

Knowledge management covers any intentional, systematic process or practice
of creating, acquiring, capturing, sharing, and using productive knowledge, wher-
ever it resides, to enhance learning and performance in organizations (Foray 2002).
Knowledge management is promoted as being necessary for organizational survival
and maintaining competitive strength. To remain at the forefront, organizations
need a good capacity to retain, develop, organize, and utilize their employees’
capabilities. In an organization, knowledge management relates to the formulation
of a strategy in the following sense: deepening knowledge of the organization’s
mission, developing a power-oriented organizational culture of knowledge,
selecting the objectives of knowledge and knowledge strategies to achieve those
goals, identifying knowledge gaps and barriers, assessing the knowledge created in
the enterprise, implementing knowledge strategies-design tasks, roles, processes,
information infrastructure, and computer technology.

With regard to a defined set of knowledge-management elements, the following
combination allows a knowledge-management process to be built and implemented
in a company:

» Collection of knowledge

¢ Networks of relationships

¢ Methods of knowledge transfer
* Information systems

» Information networks

¢ Semantic systems

e Culture of the organization

The following instruments have been identified as ones that distinguish enter-
prise knowledge management (Maier et al. 2005; Gimeno 2004; Hambrick and
Cannella 2004; Lee and Yang 2000; Lindgren et al. 2004; Lu and Beamish 2004;
Picot et al. 1996):
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* Maps of knowledge sources
» Competency management

¢ Individual experience

* Achieved experience

* Good practice

¢ Managing semantic content

An important part of the methodical knowledge of an organization involves
providing a model that integrates knowledge management to ensure the quality of
management and the expansion of intellectual capital in that organization. Based on
Kotarba and Kotarba (2003), an original model formulated in terms of knowledge-
management strategy formulation and implementation in the enterprise appears in
Fig. 2.5.

The implementation of this model of knowledge management (Fig. 2.5) in a
company requires consistency and understanding the use of two management areas-
strategy and knowledge. Knowledge management should be considered another
approach to management. Its role is to support strategic management and also to
innovate management. Knowledge management in a company always refers to a
specific category of management: management functions, level of management,
stage of management, and area of management.

2.2.2 Essence of Intellectual Capital Management

With regard to research, the status of knowledge includes methods of intellectual
capital assessment based on investment in the staff’s knowledge development.
Human resource capacity building within a company includes the development of
employees with desired characteristics and skills. Such employees can lead to
creating increased business performance (value added) and establishing a competi-
tive advantage. Investing in intellectual capital can be more clearly understood in
the context of the impact of the educational system on employees (gaining the
desired qualifications). The staff resources of enterprises are still seen in terms of
costs, rather than as capital.

The value of companies has traditionally been judged on the basis of their
financial assets, property, or other tangible assets. Today, competitive advantage
is viewed as being based on the knowledge of workers. Such intangibles as brand
names, patents, copyrights, and spending on R&D are now a significant part of the
assets of many companies.

According to the laws of accounting, intangible assets should include the “rights
of property suitable for commercial use, any expected economic life that exceeds
one year and the intention of use by the company”, in particular:

» Copyrights, related rights, licenses, concessions, rights to inventions, patents
e Trademarks in terms of utility and ornamental appearance
e “Know-how” (Accounting Act)
Intangible assets should also include goodwill and any acquired R&D costs.
In the literature, there are various definitions of intellectual capital (IC).
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Stage 1: Determining strategic < Setting targets in terms of knowledge
objectives in a company management in a company
A 4
Stage 2: Determining the strategic Identification of external knowledge
>

analysis using such method as SWOT, [~ resources:
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) . knowledge outside
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(traditional, computer)
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Fig. 2.5 Model of knowledge management in a company related to strategy

Intellectual capital is knowledge, experience, organizational technology, customer relations
and professional skills, which give ... a competitive advantage in the market. (Edvinsson
and Malone 1997)

It is knowledge that can be converted. (Jarugowa and Fijatkowska 2002)

Human capital can be said to consist of a collection of the following factors:

« Employee characteristics: intelligence, commitment, energy, positive attitude,
integrity, honesty

< The ability of the staff to learn: receptivity, imagination, the ability for analytical
thinking, creativity

* Employee motivation in sharing information and knowledge: a team spirit and
striving to achieve objectives (Sokotowska 2005)
Structural capital (also known as organizational capital) consists of intellectual

property rights, including patents, licenses, trademarks, and copyrights. It is also the
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organizational capacity of a company and includes any physical systems used to

transmit and store intellectual material. This involves such factors as the quality and

range of information systems, the reputation of the company, the concept of the
organization, and its related documentation.

According to Edvinsson and Malone, “Intellectual capital takes three basic
forms: human capital, structural capital, and customer capital. Human capital
includes knowledge, skills, and abilities of employees. Structural capital is every-
thing in an organization that supports employees (human capital) in their work.
Customer capital is the strength and loyalty of customer relations” (Edvinsson and
Malone 1997).

According to the Skandia Navigator, the IC of an enterprise may be regarded in
terms of at least one of three aspects: its employees, its structure, and its customers.
Thus, IC includes human capital, structural capital, and customer capital. And
although each of these three types of capital is intangible and reflects the assets
belonging to the knowledge of the enterprise, each of them can be assessed and
evaluated in terms of investment opportunities (Cascio 2010).

According to Kurowski and Fazlagi¢, IC consists of:

» Human resources-the overall ability of company employees who provide know-
how, a resource that takes into account the collective experience, specialist
skills, general skills, and knowledge of employees

o Intellectual assets-descriptions of specific knowledge that the company
possesses (the property is not guaranteed or guaranteed by law) and thus can
be traded in the form of intangible assets

¢ Intellectual property-intellectual assets that can be protected (licenses, patents,
copyrights, brands, and trade secrets) (Fazlagic and Kurowski 1999)

It is also acknowledged that intellectual assets are a component of IC. Brooking
(1996) distinguishes four aspects of IC: market resources (such as brands,
customers, distribution channels, customer orders); competence (the ability to
solve problems); intellectual property (such as patents, trademarks, copyrights),
and infrastructure (such as culture, processes, databases, communication systems).
Bonits believes that IC should not include intellectual property (such as patents or
copyrights) since it is a component of ordinary assets (Bonits 1998).

Concepts of IC based on an analysis of the literature are presented in Table 2.3.

With regard to common trends among the definitions, it is evident that most of
them are divided into the following components of IC:
¢ Human capital
e Structural capital (organizational)
¢ Customer capital

An analysis of the definition allows the identification of several common points
for describing IC and related concepts:

» IC is based on knowledge

e IC consists of a combination of intangible assets

« IC fills the gap between market value and accounting
I cannot accurately determine the value of IC using the traditional accounting

model owing to the nature of IC. The appropriate use of IC can create a solid basis
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Table 2.3 Concepts of intellectual capital

Concept of intellectual capital Source

Monitor intangible assets Sveiby
Intellectual capital: internal structure + external

structure + personal competencies

Balanced scorecard Kaplan, Norton
Intellectual capital: learning and development

perspectives + customers perspectives + financial

perspectives
Schematic of “Skandia” Edvinsson
Intellectual capital: human capital + structural capital
(organizational)
Platform values Petrash, Edvinsson, Onge,

Intellectual capital: human capital + structural capital ~ Armstrong, Bukowitz, Williams
(organizational) + customer capital
Identification of the components of intellectual capital: Brooking
Intellectual capital: marketable assets + assets related to
the human factor + infrastructure assets + market value
Identification of the components of intellectual capital Stewart
Intellectual capital: human capital + structural capital
(organizational) + customer capital

Measurements of a company’s intellectual capital Ross
Intellectual capital: human capital + structural capital

(organizational)

Elements of intellectual capital Sullivan

Intellectual capital: human capital + intellectual
assets + intellectual property

for competitive advantage in the market, but management of IC generally depends
on the specific activities of the company and the size of the industry in which it
operates.

The relationship between the types of IC is a strategic reflection of the current
value of the company. Understanding the nature of intangible assets changes the
way business is conducted. Based on reviewed opinions—Table 2.3 concerning the
definition of IC, its components can be defined as follows:

1. Human capital:

» Traits added by an employee-intelligence, involvement, energy, positive

attitude, reliability, honesty.

» The employee’s ability to learn-the power to absorb information, imagina-
tion, analytical thinking, creativity, employee’s motivation in sharing infor-
mation and knowledge, the ability to work in a team and engage in self-
motivation to pursue and achieve goals

2. Structural (organizational) capital-intellectual copyrights, including patents,
licenses, trademarks, and copyrights. This also comprises organizational ability,
including physical systems used to send and store intellectual materials. The
following factors are included here: the quality and range of information systems,
the enterprise’s reputation, organizational concepts, and documentation.
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3. External relations capital-contact with external entities (suppliers and clients),
which is of vital importance for the effectiveness of the enterprise.

Currently, there exists a growing gap between the market value and the carrying
companies.

One concept of the new company’s balance sheet (Dobija 2003). The overall rate
allows the effectiveness of the IC of an enterprise to be measured is the relationship
between value added and human capital and property damage. If the actual rate of
return on tangible assets and human resources exceeds the limit, it is assumed that
the assets of the company are its IC. The value of the IC will be positive if it reaches
the rate of return that exceeds the risk premiums, which is taken to be 8 %. A new
form of balance is preferred among other business sectors, such as engineering,
consulting, and auditing. However, it is important to note the weaknesses of this
form of balance sheet-no formula for the calculation of IC in an organization that
adopts a threshold bonus of 8 % (Table 2.4).

There are no unequivocal means of assessing the value of IC in an enterprise.
According to the literature, it is not possible to ascribe to individual employees the
streams of future influences of an organization; this is because such influences
typically appear as a result of the interaction between human work and tangible and
intangible assets (organizational and management [Krol and Ludwiczynski 2007]).

Figure 2.6 presents the total value of a company, consisting of tangible assets
(tangible and financial assets recorded in the balance sheet minus liabilities) and
intangible assets (the excess market value of constituents resulting from its
operations).

Intellectual capital can be presented in a nonfinancial fashion by descriptions,
diagrams, and this form does not indicate measured values of IC, but it is a deeper
reflection of it. The measures must be tailored to suit specific businesses. The most
popular measures of quality include the following:

» Danish Project of IC measurement
¢ Skandia Navigator

» Intangible Assets Monitor (IAM)

e IC-rating™ Model

¢ Value Chain Scoreboard (VCS™)
» Balanced Scorecard

» Value Explorer™ model

» Saratoga Institute Report

¢ Human Capital Index

The following quantitative measures of valuating IC have been indicated:
¢ Market value/Book value (MV/MB) indicator
¢ Calculated Intangible Value (CIV) indicator
» Knowledge Capital Earnings (KCE) indicator
+ Value Added Intellectual Coefficient (VAIC™) method
e Economic Value Added
« Intangible Assets Valuation (IAV) model
e Strassmann’s method
« Investor Assigned Market Value JAMV"™) model
« Broker’s Technology
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Table 2.4 Form of a balance sheet that takes IC into account

Tangible and intangible assets Foreign capital
Intellectual assets Equity (accounting)
Intellectual capital

Source: (Dobija 2003)

Intangible Resources Organization

v v v

The competence of The internal The external structure
workers organizational structure of the organization
< = < = < =
Education Patents Image
Experience Licences Trademark
Skills Know-how Relations with suppliers
Value to the organization| Trademarks Relations with customers
Vitality Management
Culture
Processes
Administrative systems
Information technology

Intellectual capital

Fig. 2.6 Classification of intangible resources (Source: Sveiby 1997)

In the present study, I focus on theoretical aspects that explain the role of various
categories of IC. I attempt to answer the question as to whether it is possible to
speak of intangible assets as a whole, homogeneous group. Is it possible to develop
a theoretical foundation and framework of guidance that would treat all categories
or ingredients and components of IC equally?
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2.2.3 Methods of Measuring Intellectual Capital

In both management theory and economic practice, there are many possible ways of

measuring IC. Many of the suggested concepts tend to lead to ambiguous methods

for assessing the value of IC in enterprises. However, the following qualitative

measurements of IC have been distinguished (Mikuta 2002; Edvinsson and Malone

1997; Kasiewicz et al. 2006; Dudycz and Wrzosek 2003):

1. Danish Project of IC Measurement
Intellectual capital is assessed based on four criteria: human resources, clients,
technology, and business processes by means of indicators in three areas:
e Statistical information (e.g., employment size and structure, training costs,

number of clients, IT costs, costs of R&D activity)
« Key internal indicators (e.g., number of training days per employee, timing
when introducing a new product or service to market)

 Indicators depicting the results (e.g., sales income, employee satisfaction).

2. Skandia Navigator
The Skandia Navigator is based on the assumption that the true value of a
company signifies its ability to generate constant value in the process of
introducing a vision and strategy. The metaphor of this model is a house, and
it has the following areas of focus: financial focus, customer focus, human focus,
process focus, and renewal and development focus. The value of IC is the sum of
the following indicators:

. Income from the activity of new units

. Investment in developing new markets (customers and programs)

. Investment in building the industry

. Investment in developing new distribution channels

. Investment in IT for sales, service, and support

. Investment in IT for administration needs

. Change in IT resources

. Investment in supporting relations with customers

. Investment in servicing products purchased by customers

Investment in customer service training

. Expenditure on customers not directly connected with products

Investment made to increase the quality of employee qualifications

. Investment in employee training

Special education for employees not located in the enterprise

. Investment in specialist training, communication, and support for full-time

employees

16. Specialist training programs for temporary full-time employees

17. Specialist training programs for temporary part-time employees

18. Investment in developing alliances or joint ventures

19. Updating systems of electronic data exchange and electronic network

systems
20. Investment in building the value of the trademark (logo and brand name)
21. Investment in new patents and copyrights

1NN A W=

— e e e \O
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Additionally, it is necessary to calculate the value of the indicators of IC
efficiency:“I”: i = (Wj; + Wi + ... + Wi9)/9,
where
W, ,—market share
W;,—index of satisfied customers
Wis;—Ileadership index
W,;,—motivation index
W;s—index of resources used for R&D goals in relation to total resources
Wi s—index of training hours
W;,—index of achieved quality relative to planned quality
Wis—employee retention
Wio—administrative efficiency/incomes

3. Intangible Assets Monitor
With the IAM model (Table 2.5), it is possible to choose indicators that reflect

knowledge changes and inflow into the company.

4. IC-Rating™ Model
The IC-Rating™ Model is based on data received from internal and external

groups of 25-35 people connected with the company. The information is gathered

during interviews, in which 220-240 questions are answered. The questions con-
cern the following areas: business politics, human resources, organizational struc-
tural capital, and relational structural capital. The respondents are chosen based on
their knowledge of the company and its competitors. The results of the IC-Rating™

Model are presented in the form of three perspectives:

» IC efficiency

« Efforts made to renew and develop IC

» Risk of decreased effectiveness of IC
Each perspective is assessed on a scale of 0—100 or by means of a 10° letter

scale, where AAA indicate the best value and D the worst (AAA, AA, A, BBB, BB,

B, CCC, CC, C, and D).

5. Value Chain Scoreboard (VCS™)

With this method, constructing the value of IC consists of the following stages:

1. Discovering and learning-finding new ideas for products, services, and pro-
cesses. The ideas may be created in an internal innovation process in R&D
and involve sharing information and aspects relating to employee experience.
Ideas may also come from outside the organization.

2. Implementation—the development and assessment of the profitability of a new
product or service. At the first stage, the implementation process requires a
business to receive intellectual copyrights. Next, the patented product must
undergo numerous examinations and tests. The final effect consists of
conducting an economic assessment of the effectiveness of the investment
project.

3. Commercialization—marketing activities for a newly developed product or
service. Client-directed marketing activities are employed to help the company
attain positive financial results.
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Table 2.5 Intangible assets monitor

Increase

Modernisation/
innovativeness

Efficiency

Stability

Intangible assets

External structure

The value of the organic
increase (measures to what
degree the market accepts
the company’s concepts
and ideas)

Number of clients
strengthening the image of
the company

Sale shares for new clients
Sale shares for new markets
Client profitability

Value of sales per one
client

Win/lose index (the relation
of the number of offers
which attracted clients to
the declined offers)

Client satisfaction index

Significant clients’ share
Client loyalty indicator

Age structure of the
relation with clients

Regular customer share

Frequency of repeated
orders

Internal structure

IT investment
Investment in internal
structures (new
systems and methods)

Number of clients
strengthening the
organisation

New products and
services sale share
Number of newly
introduced processes
Participation of
“support employees”
(employees who make
the internal structure)

Values or attitudes
index (employee
attitudes towards work,
clients and superiors)
The age of the
enterprise

Rotation of “support
employees”

Number of employees
with tenure shorter than
2 years
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Individual abilities
Tenure
Level of education

Abilities Index (level of
education x
achievements in the
profession X tenure years
in the company)

Rotation of the abilities of
newly recruited
employees

Number of clients
strengthening abilities

Variety of employees

Training and coaching
costs

Participation of
professionals

Added value per
employee

Added value per
professional

Employee or professional
profitability

Age of the employees

Tenure in the company
Salary discrepancy

Rotation of professionals

The appropriate selection of indicators does not guarantee a good assessment. To
adequately assess the quality of the IC, the indicators need to be interpreted.
6. Balanced Scorecard
This concept was created by Kaplan and Norton (1996). They suggested
assessing activity effectiveness by analyzing four key perspectives: financial
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Table 2.6 Balanced scorecard

The financial perspective

Goals Measurements
Survival Cash flow
Reaching income goals Increase of the quarterly sale

Quarterly sale increase and operational profit of the independent
budget units

Profitability Increase in the market share
ROE increase
Free cash flow
The customer’s perspective
Goals Measurements
New products Percentage share of the income from the sale of new products

Percentage share of the products covered by patent rights in the
income from sales

Term deliveries (fast reaction) On time deliveries expected by clients

Preferred supplier Share of deliveries financed by a credit supplier

Client participation Number of joint ventures in the area of designing new products
The perspective of internal business processes

Goals Measurements

Increase the efficiency of Value of the efficiency of each defined business processes

business processes
The perspective of innovation and the ability to learn

Goals Measurements

Technological leadership Time necessary to prepare the next product generation
Acquiring production skills Time necessary to reach product maturity
Concentration on profitable Percent of products which give 80 % or more in sales
products

Time of delivering a product to Time necessary to introduce a new product to the market in
the market comparison with competitors

perspective, customer’s perspective, internal business processes, and innovation
and learning (Table 2.6).

The Balanced Scorecard is a complex measurement and management system in
an enterprise. The model is based on the assumption that innovative undertakings
are equally important in terms of investment and asset management.

7. Value Explorer™ Model

This model was designed by Andriessen and Tissen (2000). It is based on the
core competences of enterprises, which include knowledge, skills, processes, and
cultural aspects. The value of each of the core competences is calculated by means
of the following variables: gross income, sustainability, potential, impact forces and
capital cost:
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GP !
Vcc—RxZ j_‘_ )
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where

Vcc—core competence value,
R—robustness (as a percentage),
s—sustainability (in years),
GP—gross profit,

P—potential (as a percentage), and
i—capital cost.

It is assumed that the capital cost is the same for each core competence. The
values of the other variables can be assessed using the scorecard. Sustainability
signifies the length of time over which the enterprises can maintain a competitive
advantage. Potential describes any new possibilities in the market that the company
may use. Robustness indicates how deep the core competences are rooted in the
company, and it is their chance of influencing the company’s financial results over a
longer period.

8. Saratoga Institute Report

This method is based on indicators adjusted according to an organization’s area
of specialization. For example, in the area of an organization’s effectiveness, the
following indicators are identified: income factors, cost factors, human resources,
end value factors, and the profitability of investment in human resources.

9. Human Capital Index

This concept assumes that human management quality is positively correlated to
the increase in the organization’s market value. In research assumptions, the total
return from investments by the shareholders and Q-Tobin indicator provide eco-
nomic measurements for the investment in human capital.

The Q-Tobin indicator is used to interpret different phenomena in the company:
outcomes of investment, relations between assets and the company’s value, and
relations between opportunities resulting from investment and financial policy.

The Q-Tobin indicator = market value/replacement value attached to the shares

The Q-Tobin indicator is based on the assumption that in the long term, its value
will become close to 1. However, in practice, the value may differ greatly from 1;
for example, some companies in the computer software industry note an indicator
value higher than 7, while for other capital-consuming companies it is much lower
than 1.

Additionally, the following methods of valuation of IC have been indicated:

1. Market value/Book value (MV/MB) indicator

This indicator was suggested by T. Stewart (1998). With this indicator, IC is the

difference between the market value and book value of the company.

MV /BV = market value/book value
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The market value is the product of the market price of a share and the number of
shares. If the company is not quoted on the stock exchange, the value of shares can
be determined based on valuation using a comparative method, taking into account
the value of other stock exchange-listed companies. The most common method for
estimating the book value is net valuation, which is the sum of the book value of all
assets of the company divided by the book value of the external capital:

MV /BV = (1 share price x shares number)/(assets — external capital)

2. Calculated Intangible Value (CIV) Indicator

The initial data used in the CIV method derive from the company’s financial
reports over the previous 3—5 years of operation. They are also based on data from
the capital market concerning the average value of the rate of return on assets
(ROA). The IC value appears when the ROA for the company is higher than the
ROA for the sector; otherwise, the CIV method shows a negative value. A discount
rate is used if the method is estimated directly by the company or accepted as an
average capital cost in the given sector.

The IC value is determined in accordance with the following stages:

Stage 1. Calculating the average profits before tax from the last 3 or 5 years of the
company’s activity.

Stage 2. Estimating the average value of assets for the last 3 or 5 years.

Stage 3. Dividing the average profits calculated in the first stage by the average
value of assets, resulting in the average ROA.

Stage 4. Calculating the average ROA indicator for the whole sector for the last 3
or 5 years.

Stage 5. Calculating any excess by subtracting the product of the average ROA for
the whole sector and the average value of the company’s assets from the average
profits before taxation.

Stage 6. Calculating the average taxation rate for the last 3 years, multiplying it by
the excess calculated in stage 5, and then subtracting the result from the excess
amount. The received amount is a premium, which falls into the category of
intangible assets (“intellectual premium”).

Stage 7. Calculating the current premium value by dividing the premium calcu-
lated in stage 6 by the appropriate discount rate, e.g., the capital cost for the
enterprise. The calculated amount refers to the value of the intangible assets not
included in the balance of the company.

The “intellectual premium” shows how much an enterprise can earn thanks to its
available IC compared with an average company in the industry. The current
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premium value describes the value of the IC, assuming a stable economic and
financial situation for the organization itself. In a comparatively simple way, the
CIV method allows an estimation of the value of IC and a comparison of values
among enterprises based on data from financial reports.
3. Knowledge Capital Earnings (KCE) Indicator

The KCE method is a development of the CIV method.

Economical result = a x tangible assets + § x financial assets + &
X intangible assets

The KCE method can be presented as a four-stage process:

Stage 1. Estimating the values of annual normalized profits of an enterprise. This
encompasses the profits from the last 3 or 5 years and their prognosis for upcoming
years. Estimating the average profits for the coming 3 to 5 years is carried out to
eliminate any short-term fluctuations. A normalized profit is a net profit corrected
by the value of the result from special and fortuitous events.

Stage 2. Estimating o and f, i.e., the return rate of the tangible and financial assets.
Based on research and analysis of a group of global companies, Lev (2001)
estimated tangible assets to be 7 % and financial assets to be 4.5 %. The return
rates may be freely modified depending on the market and the condition of
enterprises so that they closely reflect real economic conditions. The next step is
to calculate the profit that falls on tangible and financial assets by multiplying the
return rate of these assets by their value.

Stage 3. Calculating knowledge capital. The profits from tangible and financial
assets received in stage 2 are subtracted from the normalized profit calculated in
stage 1. Lev (2001) believed that the received difference was the profit resulting
from the use of knowledge in an enterprise.

Stage 4. Calculating the total value of the knowledge capital for the whole
company. To do so, the profit from intellectual knowledge calculated in stage 3 is
divided by the return rate from the knowledge capital. Based on analyses of three
sectors—pharmaceuticals, computer software, and biotechnology—Lev estimated
this to be at the level of 10.5 %

The KCE method shows the value of IC in a company. The indicators used in the
method allow an analysis of the effectiveness of IC compared with that in
other competitive companies or the average for the whole sector. Knowledge
capital = (normalized profit—profit from tangible and financial assets*)/discount
rate of knowledge capital**

where

*—expected returns after taxation are accepted,

**—10.5 % after taxation
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4. Value Added Intellectual Coefficient (VAIC™™) Method

The VAIC™ Method allows the value of IC to be estimated, and it can do so for
companies that are not publicly traded. Furthermore, it allows the monitoring of
current operational activities conducted by employees. Thus, managers can decide
to what extent human capital contributes added value.

This method involves the following stages:

Stage 1. Calculating added value as the difference between the output and input of
the enterprise. The results are incomes from sales of all products and services of the
enterprise, whereas input constitutes all expenses except for those connected with
human capital. Pulic (2000) states, “Because of the active role of the employees in
creating value, expenses connected with them should not be treated as expenses.”

Stage 2. Calculating the effectiveness of using traditional financial capital in
creating added value. According to Pulic, three elements decide the creation of
added value: the capital employed, human capital, and structural capital. The
capital employed is understood as the net value of any book assets (i.e., the
difference between general assets and general liabilities). The value-added capital
coefficient is calculated using the relation presented in the following formula—VA/
CE = VACA, where VA—value added, CE—capital employed, and VACA-value-
added capital coefficient.

Stage 3. Calculating the human capital coefficient. Pulic assumes that the value of
human capital may be determined as a sum of all expenses on employees—VA/
HC = VAHU, where VA-value added, HC—human capital, VAHU-human capital
coefficient.

Stage 4. Calculating the structural capital coefficient (STVA) as a relation of
structural capital to value added:

SC/VA = STVA; where SC—structural capital, VA—value added, STVA, struc-
tural capital coefficient

Similar to Edvinsson, Pulic assumes that structural capital (SC) is the difference
between intellectual capital and human capital, and that value of SC corresponds to
value added, diminished by the value of human capital—SC = VA—HC, where
SC-structural capital, VA—value added, HC—human capital.

The above formula differs from earlier effectiveness-measuring instruments
since human capital and SC are in inverse proportions. We can see that if the
share of human capital increases in creating value added, the share of SC decreases.

Stage 5. Summing up the indicators calculated in stages 2, 3, and 4. The received
result is the value-added intellectual capital based on the enterprise’s tangible and
intangible  assets  coefficient—VAIC = VACA + VAHU + STVA, where
VAIC—value-added intellectual capital, VACA-value-added capital coefficient,
VAHU-human capital coefficient, and STV A-structural capital coefficient
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The above method allows the measuring, monitoring and comparison of the
efficiency of LED... business activity with other organizational units or other
companies. The VAIC™ method is objective since it is based on data taken directly
from financial reports.

5. Economic Value Added

This model is based on the assumption that added value appears when the return
rate of the capital is higher than the cost of capital. The method shows the sources of
values from defined periods as a difference between the received capital return and
its cost multiplied by the value of invested capital from each prognosis period:

Economic value added = invested capital x (ROIC—WACC)

ROIC — net”operational” profit — corrected_taxationl”costsl”

)

investedl”capitall”

where ROIC—return on invested capital, WACC—weighted average cost of capital
6. Intangible Assets Valuation (IAV) Model

This model is based on the assumption that innovative intangible assets not only
generate profit for the company, but they also develop its reputation, increase
customer loyalty, and may even create an entry barrier. Innovative intangible assets
and human capital constitute IC. The valuation of an enterprise operating in the
market or one created through a fusion or takeover can be carried out in the
following way:

VM = VTA + NPV of profits from intangible asset innovation + NPV of
profits from complementary business assets + NPV of structural capital,

where VM—-company’s market value, VTA—accounting value of tangible assets.
7. Strassmann’s Method

The formula for calculating IC according to this method is as follows: knowl-
edge capital = value added by information/capital employed cost, while value
added by information = net profit—(financial tangible assets x credit cost)

Strassman also offers a different method of calculating knowledge capital. He
assumes that the company’s market value added (MVA) is an effect of the owned
IC, so: knowledge capital = MV A/capital cost,

where MVA-market value added.
8. Investor Assigned Market Value (IAMVTM) Model

The model was proposed by Standfield (2002), who based it on the assumption
that the difference between the market value and accounting value of an enterprise
indicates the extent of its IC. In its most general form, IC is measured as the
difference between market capital and accounting value. It is the most common
means of measurement in the literature:

market value = accounting value + IC materialized value.

Standfield introduced two additional terms: market value, which is estimated by
an investor and attainable from the enterprise’s market value, and IC erosion, which
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is the difference between the values. It is important for managers to note that IC
erosion will be limited if a company concentrates on knowledge commercialization
and manages its IC.

attainable enterprise’s market value = visible capital + (IC materialized value
+ IC erosion)

9. Broker’s Technology

This IC audit provides adequate knowledge on intangible assets and makes the
company more sensitive to the competitive market. This method is also resistant
and successful.

Stage 1. Conduct a test in the form of 20 questions.

Stage 2. IC audit. Each element of IC is thoroughly analyzed by means of special
audit questionnaires, encompassing 178 questions in total.

Stage 3. The presentation of identified IC components and their assessment using
the value methods: cost, market, or income.

As a result, a cash value for the enterprise’s IC is obtained.

Knowledge and IC have emerged as key drivers of the competitive advantage in
a developed organization. So are knowledge workers the key to achieving market
success? Firms should invest in their employees, especially their knowledge
workers, or pay to license the patents of others. I will attempt to explain the role
of the knowledge worker in relation to increasing innovation in a company in the
following section.

2.2.4 Knowledge Workers or Innovative Workers?

In a company, knowledge workers need to acquire a variety of knowledge (infor-
mation) about their tasks (Drucker 1988). Knowledge management in a company
includes the following (Morawski 2006): (1) human resource issues: selection,
development, motivation, and evaluation of knowledge workers; (2) structural
and organizational issues: the selection of appropriate solutions in the level of
flexibility in the structure, the degree of formalization and centralization to the
effective flow of knowledge and information; (3) organizational culture issues:
behavior in knowledge sharing; and (4) strategy issues: more efficient locating and
acquiring knowledge from the environment.

I will discuss here human resource issues, especially the selection of knowledge
workers in a company. Knowledge workers are competent, specialized in their field,
well informed, and aware of their own values and role (Morawski 2005). The
literature highlights the following specializations of knowledge workers (Lord
and Farrington 2006): engineers, economists, people in managerial positions in
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business, planners, specialists in R&D, marketing specialists, specialists in selling,
logisticians, analysts, IT professionals, people involved in the acquisition of human
resources, those responsible for cooperation with other companies.

The term “knowledge worker” seems to have become common after 1973, when
Peter Drucker (1973) first presented it. However, a clear definition has not yet been
established. Thomas H. Davenport’s definition (2005) is “knowledge workers have
high degrees of expertise, education, or experience, and the primary purpose of
their jobs involves the creation, distribution, or application of knowledge.” Thus,
describing knowledge workers as strategic-knowledge resources in a company is
motivated by the following: the concept of effective management of resources in an
organization (Sirmon and Hitt 2003); an enterprise’s unique potential in the form of
knowledge and experience (Barney 1995); and the concept of competence manage-
ment (Hamel and Prahalad 1994). A strategic-knowledge resource in a company
represents the knowledge, skills, and capabilities of the individuals who make up
that company’s workforce. Such resources are usually reflected by a person’s
education, experience, and specific identifiable skills (Hitt et al. 2001). Yet, how
can resources—knowledge workers-be managed to create added value for
enterprises?

Knowledge workers attempt to locate the appropriate knowledge from various
sources, i.e., other people, the literature, and knowledge databases. Among knowl-
edge workers, those with good knowledge can create the innovations necessary for
businesses. Innovation is defined as the introduction of new, improved ways of
doing things at work (Freeman and Perez 1988). In that sense, it may be appropriate
to note that creating an innovative company depends on transforming as many
knowledge workers as possible into innovation workers. The next section describes
an innovative company and innovation workers.

I will attempt to explain that the knowledge workers in a company can enhance
its innovation level. And I will show that it is possible to create a set of innovation
workers as a subset of the knowledge workers in a company using the proposed
Sknowinnov model (see Chap. 5).
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There has been a clear lack of conformity in defining “innovation” (Chandy and
Tellis 2000; Green et al. 1995; Smith and Rupp 2002; Utterback and Abernathy
1975; Stryjski et al. 2008), and no consistent dimensions have been used with any of
those constructs. Today, the notion of innovation is treated flexibly depending on
the field of application. The concepts of innovation used in the present study require
some explanation. First, innovation is thought of as an essential strategic index for a
company in the process of developing and maintaining a competitive edge in the
market. Second, strategic knowledge management in an innovative company
should be considered a method of building strategic capacity.

It has been established that the innovative abilities of a company are dependent
on the knowledge of its employees. This knowledge is strongly influenced by the
quality and type of the strategic resource management in the company (Janz and
Peters 2002; Engelbrecht 1997).

In this chapter, definitions of innovative companies are proposed. Furthermore,
this chapter describes in detail the quantitative determinants of the direction and
pace of innovation at a company level, and it defines the procedure for the strategic
management of IC in an innovative company. This chapter attempts to answer the
question of how to define the level of innovation in a company. It also aims to
answer this question: is there a model of strategic-knowledge management that can
be applied to an innovative company?

3.1 Innovativeness of Enterprises
3.1.1 Essence of Innovation
Currently, innovation is an important factor in building and maintaining a competi-

tive advantage. Though it is understood in various different ways, the concept of
innovation usually includes the following:
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» Functions describing how the volume of production varies depending on
changes in input factors. Innovation is, in essence, the emergence of a new
production function (Schumpeter 1939)

« Anything that is perceived as being new and independent of any objective news
(Rogers 1995).

¢ A source of innovation in the observation of market processes and the imple-
mentation of innovation that allows a company to gain a competitive advantage
in the market (Drucker 1994)

» Goods, services, or ideas that are perceived by somebody as being new (Kotler
1994)

I classify innovation according to a set of criteria:

1. The criterion of the originality of the changes:

« Innovation, creativity (creative, original, pioneering)—of products as they
first appear on the market

« Imitating innovations (copycatting)—using an original design or making
amendments to it

2. The criterion of personal and institutional feedback:

» Combined innovation—changes as a result of a joint effort among individuals
and/or institutions

* Solo innovation—changes made by one individual in an isolated system and
any subsequent rationalizing operations

3. The criterion of mechanisms to stimulate innovation:

e Supply-side innovation—the consequence of discoveries, inventions, and
ideas stimulated by scientific developments

¢ Demand innovation—driven by the needs of a market

4. The criterion of internal innovation:

e Product innovation (for products and services)—the improvement to an
existing product manufactured by a company or manufacturing a new,
improved product. The new product is made up of different materials to the
earlier product

e Product innovation may be based on new technologies combined with
existing technologies and employed in new applications

* Process innovation—changes involving the method of product manufacture
and transporting products to markets. These changes may include the intro-
duction of new equipment or the manner of production

» Organizational innovation—a more effective way of managing the organiza-
tion and its products, research efforts, and services

e Marketing innovation—development of new forms of promotion of products
or services

By definition, an innovation index (function) is a concise quantitative indicator

of the innovative capability of institutions, researchers, businesses, and territories in

selected areas of research (Aspen Institute 2007). Put another ways, it is a tool to
measure, monitor, and promote the progress of innovation performance. The index

(function) may also serve as a quantitative benchmark of capability, highlighting

the resource commitments and policy choices that mostly affect long-term
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innovative output (Porter and Stern 1999; Porter 1998). Many studies (e.g., studies
of innovation index by the IMD, WEF, OSLO Manual, Commission of the Euro-
pean Communities, INSEAD) take into account various aspects of innovation in a
company.

The innovation potential of a company is essentially the ability to implement
innovation effectively—new products, technology, organizational methods, and
marketing innovation (Poznanska 1998). There are two types of innovation poten-
tial: internal, which includes the company resources; and external, which includes
resources from outside the company but which are available to the company.

The introduction of innovation in a company allows for extension of its product
market or service range and for adjusting what it offers to meet the needs of its
customers. Nevertheless, the range and speed of innovation in small and medium-
sized enterprises is restricted compared with those of large enterprises, which
typically have their own R&D infrastructure and the financial means to allow
extensive research.

Some of the factors of a structure that facilitate innovation are as follows:
¢ A flat organization structure
* A low level of formality of operation
¢ Decentralization, the delegation of responsibilities
e A teamwork system
» Customer-oriented activities
¢ A developed informal structure (the number of informal relationships)

» Efficient two-way information flow

Actions that lead to the development of a business, its knowledge integration,
and innovation are a significant factor in the competitive edge of that business
(Pisano and Wheelwright 1995; Patalas and Ktos 2007).

Thus, it can be summarized that the innovativeness of enterprises is essentially
the ability and motivation to follow business and commercial exploitation of R&D.

3.1.2 External and Internal Determinants of an Innovative
Company

The area of development of innovative companies is an important element in the
level of innovation and business competitiveness of a country. It is necessary to
create lasting links between companies and R&D institutions so that the former
have continued access to innovative knowledge.

The success of a company lies in its capacity to create or implement innovations
in a given time period. Creating innovation requires cooperation and mutually
complementary competences that cannot be conducted independently or separately.
Innovation is always associated with the transfer of knowledge and technology to
the enterprise. Developing an increased interest in innovation requires the develop-
ment of a specific infrastructure and building a pro-innovation culture, for example,
through the establishment of R&D centers.
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A company has to search for adaptations of innovative solutions so as to adjust to
changes in the environment and to obtain or maintain a market advantage. For a
small firm, it is clearly difficult for it to commit all its resources to building or
adapting innovative solutions (Child and Faulkner 1998; Dyer and Singh 1998).
One solution that allows companies to create or implement innovations would
appear to be in formally organized networks of business cooperation with R&D
efforts. This can have the effect of combining the resources of many collaborating
companies in creating and disseminating innovative solutions; it also allows links to
be developed such that a company can focus on its key skills (competences).

Innovative companies “should now become the main force of any creative
organization, permanently inscribed in its management and culture” (Pomykalski
2001). Thus, I can state that an innovative company has continuous access to
information from its surroundings and can create or acquire and implement
innovation.

Insufficient internal capacity to create business innovation encourages company
management to seek innovation in an environment of financial and technical
knowledge. Developing a capacity to absorb and use knowledge generated outside
the company is becoming a key factor in a company’s development. Innovative
companies should have a management system that is organized in accordance with
the principles of systematic innovation, which requires tracking all sources of
innovation (Drucker 1994; Smith and Barfield 1996; Steinmann and Schreyoegg
2000; Sveiby 1997; Swan et al. 1999; Hitt et al. 1997). In the following section, I
define the external determinants of an innovative company.

3.1.2.1 Training Center

This is a non-profit advisory body of information and training that works to promote
entrepreneurship and self-employment; it improves the competitiveness of small
and medium-sized enterprises. Training centers participate in any initiatives that are
designed to expand the economic potential and improve the quality of life of a
community. The objectives of these centers are integrally related to the needs and
requirements of local labor markets and new technologies.

3.1.2.2 Technology-Transfer Center

These centers constitute a mixed group of organizational non-profit advisory bodies
and training and support programs for implementing IT transfer and commerciali-
zation and all accompanying tasks. Being at the interface of science and business
(hence frequently known as “bridges”), technology-transfer centers absorb new
technologies by working with small and medium-sized companies. The basic
operations of the centers include promoting the potential for science and innovation
in the region, creating databases, and development networks between science and
the economy. They also deal with the development of pre-investment studies; these
include identifying the benefits of new products and technologies and comparing
them with existing ones. In addition, these centers assess potential markets and
estimate the costs of production, distribution, and necessary investment. Further,
they identify the needs and opportunities for innovative individual operators
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(technological audit) so as to popularize, promote, and develop technological
entrepreneurship.

3.1.2.3 Technology Incubator

Technology incubators are organized economic complexes that involve a wide
group of both isolated and well-located centers that have facilities for offering
support services to small and medium-sized companies. The operations of these
complexes are targeted at supporting the development of newly established
companies and optimizing the conditions for technology transfer and commerciali-
zation through the following: providing adequate space for the needs of businesses;
business support services, such as economic consultancy, financial support, legal
support, patents, and organizational and technological help; assistance in raising
funds; creating a proper climate for the establishment and implementation of
innovative projects and synergistic effects; contact with scientific institutions and
evaluating innovative projects.

3.1.2.4 Science and Technology Park

Science and technology parks chiefly deal with activities related to the following:

e Searching for new solutions in technology and fostering innovative companies

¢ Providing cooperation among numerous entities, such as educational centers,
R&D centers, business entities, counseling organizations, and financial and
training institutions

¢ Supporting technology transfer

3.1.2.5 Personnel Transfer Center
These centers are dedicated to supporting the mediation of qualified personnel in
businesses to produce an improvement in business performance.

3.1.2.6 Regional Contact Points
In the case of Europe, these promote possibilities for accessing EU funding.

Such defined activities help to increase business interest in investing in scientific
R&D and developing a better flow of research results between laboratories and
industry. Also, it can enhance the growth and improve the competitiveness of the
local region through the expansion of facilities to encourage the development of
research, innovation, and technology.

However, getting companies to become interested in gaining the new business
solutions (in the form of, among other areas, implementing innovation, technology
transfers, and acquiring industrial property rights) that are necessary for their
development is a major challenge. This challenge is so great that it requires the
intervention of the state. The activities of R&D centers help increase business
interest by encouraging investment in research work and developing a better flow
of research results between R&D institutions and interested enterprises. R&D
institutions are needed for the following (Fig. 3.1):

» Improvement of the business environment for business creation in the form of
technical infrastructure and management consulting
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» Furthering cooperation and effective information flow between R&D and the
business operations in a region
¢ Cost-effective commercialization of research (Fig. 2.3)

A company operates in an uncertain environment, and therefore when its actions
lead to the creation or acquisition of innovation, those actions must be based on the
company’s characteristics. I will now present the uncertain environment that
operates in an innovative company.

3.1.2.7 Economic Environment for R&D Activities

A strategic analysis of the economic environment in R&D consists of determining
the values of the following parameters characterized by the macroeconomic situa-
tion of a country:

« GDP

e Domestic demand

» Gross fixed capital formation

¢ Investment rate

» Inflation

« Foreign direct investment

e Number of newly registered businesses in the country

* Number of active businesses

» Profitability of gross and net business

¢ First-degree financial liquidity of companies
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» Liquidity of second-stage firms
¢ Sources of investment for companies
¢ Domestic loans, own funds, funds from foreign aid, from the EU and the budget
The development potential of a company is understood as being the level of
investment activity and source of investment financing. In creating or acquiring an
innovative company, it is necessary to conduct an analysis of the strategic economic
environment according to the indicators listed above, taking into account the
forecast values for those parameters and assessing the potential trend of their
changes. Such data can be obtained from reports produced by the central statistical
office of a country. If the values of economic growth, domestic demand, gross fixed
capital formation, and foreign investment have an upward trend, it may be assumed
that the economic environment is favorable for a company. If a company wishes to
be innovative, it should seize such opportunities so as to be ahead of its innovative
competitors. This underlines the importance of accurate data on the profitability of
gross and net turnover of companies and their liquidity and information about the
source of investment financing.

3.1.2.8 Regulatory Environment for R&D Activities
A decisive role in shaping innovative companies is played by state policies and any
related innovation policies. State policies can promote a country’s innovation
efforts by encouraging competition and innovation in the form of private sector
expenditure on R&D and improving the management of public funds allocated to
R&D activities.

The following examples are laws that were introduced in Poland that aimed to
improve the level of business innovation:
e The Act of 29 July, 2005 on certain forms of support for innovation activities
e The Act of 8 October, 2004 on the principles of financing science
e The Act of 25 July, 1985 on R&D

3.1.2.9 Social Environment for R&D Activities

The individual worker plays an extremely important role in building a strategy for a
company. An organization’s competitive advantage does not arise from the posses-
sion of technology, but the possession of knowledge. A company’s employees
represent the company’s growth potential. The appropriate management of knowl-
edge in an organization at the strategic level can provide a competitive advantage in
the market. The integration of knowledge is essential in this process, and it also
helps in establishing a project team within a company. “New employees are always
welcome when their characters interact well with those of other team members”
(Belbin 2007). The features of all team members should be adjusted such that there
are no conflicts and that the use of time is as efficient as possible while meeting the
required work quality levels. The team is a group of people working together to
achieve its target. Following on from this concept, is it possible to distinguish
factors that limit the functioning of project teams, including:

» Limited number of specialists from different fields

¢ Skilled workers unable to be assigned work on two parallel projects
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e The total time required exceeds 100 h per week
¢ People with different personality traits may be unable to work together without
some form of conflict arising
The following can be identified as key parameters in the social environment:
» Demographic situation in the country (including international migration)
¢ Average level of employment in the enterprise sector
e Age structure of unemployed people
* Dynamics of changes in companies
¢ Number of employees with higher education in the company
* Number of employees with experience in international collaboration
For a company to be innovative, it must include, among other factors, the
following in its social environment: the availability of workers with higher educa-
tion and their appropriate professional experience; the availability of managerial
staff with experience in international collaboration. The acquisition of appropriate
staff will allow a company to establish contact with R&D organizations and become
internationally competitive.

3.1.2.10 Technological Environment for R&D Activities

An analysis of the technological environment should be carried out to obtain
information about new technological solutions in the country, centers that offer
technological advice, quality standards for products and production processes, and
the cost of purchasing and implementing new technologies. With this in mind, the
following indicators can be highlighted:

¢ Value of investments in new technologies

e Value of investments in know-how

e Value of investments in licenses

» Value of investments in fixed assets (machinery and equipment)

¢ Value of investments in transportation

¢ High-end value of investment in technology

» Value of investing in the company’s own R&D

¢ Amount invested in purchasing R&D

3.1.2.11 International Environment for R&D Activities
Increasing international competition is forcing the growth of interest in innovative
business solutions.

If changes in domestic or foreign trade are unfavorable, this may result in fewer
opportunities for a firm to acquire or transfer innovation on the international
market.

However, there are also internal factors for an innovative company:

« Personality factors that arise from the business (organizational skills, creativity,
desire to stand out, openness to innovation)

» Factors associated with the entrepreneurial experience

» Factors related to company personnel

» Factors related to the close working environment
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» Factors arising from the company’s location (e.g., the possibility of contact with

R&D enterprises)
¢ Company results (sales growth, earnings, liquidity) and any legal considerations

relating to the company

To become innovative, enterprises should regularly carry out analyses of the
strategic environment. The results of such work will enable a company to obtain a
competitive advantage through knowledge of important trends and determinants in
the market. The creation and practical introduction of product, technology, and
organizational innovation requires exploitation of the company’s relevant techni-
cal, scientific and market innovation. With regard to internal information sources
for innovation, I would include the following factors:
¢ Owner of the information and knowledge
* Information- and knowledge-management board
e The company’s own research activities
e Marketing of information services

For a company, gaining access to the latest knowledge can provide a chance to
acquire a competitive advantage over larger enterprises, which can lead to the
expansion of R&D on a greater scale. IT can significantly contribute to the
increasing innovation of an enterprise.

Along with the development of IT, new solutions have been developed for an
Enterprise Resource Planning system—ERP systems. Increasingly, manufacturers
of these systems observe the needs of the market and adjust specific areas of the
functionality of their ERP systems to meet the needs of other companies. In
addition, the basic modules in the ERP system are based on an integrated database:
shopping modules, manufacturing, materials management, sales, cost accounting,
fixed assets, financial modules, and accounting. It is now possible to find the
following. Supply chain management (SCM) in a company can optimize long-
term benefits (Sarkis and Gunasekaran 2003). Internet technology can support ERP
systems as follows: business to business (B2B) involves general relationships
between businesses, auto search and analysis of information services, and
automated transactions; business to customer (B2C) is generally the relationship
between the firm and the client in the retail market; automatic retrieval and analysis
of information services; and automated transactions (Sarkis and Gunasekaran
2003). There are also enterprise portals, customer relationship management
(CRM)—a business strategy that relies on building relationships and managing
customers to optimize long-term benefits (Sarkis and Gunasekaran 2003)), and even
workflow management. Each of the individual modules of the system meets certain
areas of the enterprise support functions (Wei and Wang 2004).

Implementation of the ERP system is a strategic decision by a company, and it
can determine the effects of resource use and management efficiency. The compet-
itiveness and innovation of a company is considered in terms of financial aspects,
such as volume profits, turnover, and making investments; however, it is also
thought of in its ability to respond quickly to market needs, offer more efficient
customer service, reduce the time needed for the design and implementation of new
products, and the ability to manage information. The ability to meet information
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needs creates an opportunity to provide all the internal and external users in the
company with all necessary information and appropriate updates. The need to
provide the necessary information for achieving the company’s economic goals
determines the decision to implement an integrated management system.

There is a strong correlation between a company’s competitive position in the
market and the company’s activities, such as investments (including new
technologies and human capital), exports, and the use of external financing.

A short discussion is presented here about the knowledge-management system,
which allows a company to be innovative. Knowledge management in enterprises
requires an appropriate system (Fig. 3.2). Such a system allows the following:

e Acquiring knowledge about information

« Preventing any loss of knowledge

» Preserving knowledge

¢ Sharing knowledge

¢ Streamlining the process of new product introduction
e Accelerating product development cycles

« Raising the level of innovation

Information is inputted to knowledge-management systems (Hitt et al. 2004;
Hays and Kearney 2001; Gupta et al. 2004; Farazmand 2003, 2004; Drucker 1994;
Haas-Edersheim 2007; Hill and Jones 2000; Kogut and Zander 1992). Knowledge
management plays a significant role in the implementation of a corporate strategy,
increasing the speed of the decision-making process. The success of an enterprise
will depend on the development level of techniques and methods used for commu-
nicating information and transforming it into knowledge. One solution that allows
the capture, analysis, and processing of information is business intelligence.

Business intelligence (Chen and Liang 2000) consists of the following:

« Information analyzed to the point where it is sufficient for decision making
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* A tool for informing company officials

* A means of analyzing and assessing the market situation
« A continuous process that covers the entire enterprise

e A way of thinking

* A philosophy

A business intelligence system will operate effectively if it is based on modern
IT. As a result, the management of information flow, the generation of summary
reports, the making of presentations, and data visualization can all be performed
automatically. IT can be regarded as a strategic company resource if information
links and analytical information are generated by transactional systems as a com-
pany develops (IT becomes a tactical tool if companies are organized in terms of
ERP, CRM, and SCM). An example of a business intelligence solution for
companies is the Comarch CDN XL Business Intelligence tool (BI) (http://www.
comarch.pl/erp/oferta/produkty/comarch-cdn-xl/funkcjonalnosc/raportowanie#bi),
which is a complete system for managing all the processes within a company. This
system also supports reporting from more than just the corporate database: it can
enable the consolidation of information relating to the various actors, and it does
not require work or the use of costly, time-consuming external studies. Further-
more, this system easily allows the creation of a summary analysis of aggregate data
from the sales of many vendors and allowing separate analyses of each party.
Business intelligence allows reports to be viewed anywhere at any time. It includes
the following features:
¢ The ability to distribute reports to a recipient’s e-mail address—subscription
e Access to reports in a Web browser—e-bi
» The ability to view reports on a mobile device—Comarch mobile manager

Sample reports appear in Figs. 3.2, 3.3, and 3.4.

Building human resource capacity in a company involves developing employees
with the desired characteristics and skills. Such employees can lead to the creation
of increased business performance (value added) and to the attainment of a com-
petitive advantage.

3.2  Model of an Innovative Company
3.2.1 Organizational Structure of Knowledge-Oriented Companies

A knowledge-oriented company brings together the potential competence of
relationships and useful information. These determine the suitability of current
requirements and processes and future opportunities generated by the business
environment (Kozminski 2002). The development trends of knowledge-oriented
companies are as follows (Grudzewski and Hejduk 2004; Mikula et al. 2002;
Perechuda 2005; Garvin 2006; Pedler et al. 1996; Senge 1998; Baldridge et al.
2004):
» Focusing attention on managing intangible values of the organization (creating
IC across the organization) as a means of building a market advantage;
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knowledge is regarded as an essential factor in manufacturing and replaces

traditional sources of growth by initiating and leading the value-added potential

within other intangible and tangible resources

* Management is focused on creative, intellectual impulses that link opportunities
with the competence of employees and organizations, thereby allowing for
increasingly complex control and direction

» Management is internally consistent; the boundaries between functional areas
are removed by the positive feedback resulting from the continuous exchange of
information, which is built on the basis of comprehensive knowledge about
customers, suppliers, competitors, technologies, and products

» Focusing on creating favorable conditions for cooperation

» The knowledge-management system creates a consistent, harmonized whole
with other key elements of management—strategy, structure, procedures, and
organizational culture

e Cooperation and collaboration with first-class professionals (knowledge
workers), possessing the necessary responsibilities to achieve a competitive
position for the organization

» Employees are expected to adopt attitudes and behavior that are consistent with
intellectual commitment; in turn, a knowledge-oriented company is aimed at
promoting ingenuity and a subjective approach among employees, thereby
encouraging self-organization

¢ A focus on the subjectivity of competent workers is ultimately achieved by
creating a community culture of professionals, which affirms dialogue, partner-
ship, trust, and responsibility

* Knowledge is used with the client, which provides value based on professional-
ism and partnership in relations

Learning and knowledge management in a company have become fundamental
issues of theory and practice (Barkema and Vermeulen 1998; Chakravarthy et al.
2003). Interest in organizational learning has grown with the decline of some well-
established firms, the diminishing competitive power of many companies in a
burgeoning world market, and the need for organizational renewal and transforma-
tion. Managers in many organizations are convinced of the importance of improv-
ing learning within their organizations. This growth in awareness has raised many
questions. What are the restrictions on knowledge oriented-companies? How can
organizations improve their knowledge?

To improve knowledge in an organization, it is necessary to establish a
knowledge-based structure (Skyrne 1999; Stabryta 1991; Stacey 1992). A tradi-
tional hierarchical management structure is presented in Fig. 3.5.

A knowledge-based organizational structure appears in Fig. 3.6. The knowledge
organization in Fig. 3.6 consists of knowledge groups that are made up of knowl-
edge teams; these in turn comprise knowledge workers, who are selected for their
tacit knowledge and skills. Ideally, the knowledge workers on any knowledge team
come from different organizational (and educational) backgrounds and bring a
diversity of tacit knowledge and skills to the team. The organic structure will
facilitate the development of a “knowledge culture” within an organization: first,
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Fig. 3.5 Traditional management hierarchy in an organization (s-staff) (Source: Walczak 2005)

by supporting the decision making of knowledge workers through collaboration in
knowledge teams (real or virtual); second, by facilitating the exchange of tacit
knowledge through interaction in knowledge teams with other knowledge workers
(Walczak 2005).

In the literature are distinguished inter alia the following structural models for
knowledge oriented-companies: an innovative company (Jasinski 1992); a virtual
company (Perechuda 1997); a process-oriented company (Romanowska and Trocki
2004); a fractal company and a learning company (Senge et al. 1999). Because of
the subject matter of this paper, a detailed description will be reserved for the
innovative company.

3.2.1.1 Virtual Company: As Defined in Sect. 2.2.1

In this model, assets resources play the most important role (Perechuda 1997). This
model is characterized by its working environment—the implementation of tasks is
carried out by employees at their homes using computers and related tools.
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Fig. 3.6 Elements of the hierarchy of a knowledge organization (K—knowledge workers)
(Source: Walczak 2005)

3.2.1.2 Process-Oriented Company
The organization structure is flat (Romanowska and Trocki 2004). The work is
conducted by multi-teams, which are responsible for implementing processes.

3.2.1.3 Fractal Company
The organization structure is flat. The work is carried out by autonomous teams.

3.2.1.4 Learning Company

Managers in many organizations are convinced of the importance of improving
learning in their organizations. The basic characteristics of a learning organization
and creating knowledge are as follows:

» The use of knowledge as a basic resource

» Treating knowledge as a source of value for all stakeholders

» Flexibility in organizational structure

» Future orientation
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» Increased opportunities for self-organization

e Useof IT

¢ Use of modern communications, such as the Internet, Extranet, Intranet

* An organizational culture that facilitates the flow of innovations (Maier 2002;

Pedler et al. 1996)

Thus, learning organizations are characterized as follows. “Organizations where
people continually expand their capacity to create the results they truly desire,
where new and expansive patterns of thinking are nurtured, where collective
aspiration is set free, and where people are continually learning to see the whole
together.” (Senge et al. 1999; Vermuelen and Barkema 2001).

A vision of what might be possible. It (the learning organization) is not brought about
simply by training individuals; it can only happen as a result of learning at the whole
organization level. A Learning Company is an organization that facilitates the learning of
all its members and continuously transforms itself. (Pedler et al. 1996)

Learning organizations are “characterized by total employee involvement in a
process of collaboratively conducted, collectively accountable change directed
towards shared values or principles” (Watkins and Marsick 1992).

3.2.1.5 Innovative Company

Innovation capability refers to the ability to make major improvements and
modifications to existing technologies and to create new technologies (Furman
et al. 2002; Romjin and Albaladejo 2000; INSEAD 2007). Within a country, an
innovation index could function as a measure to ascertain the degree to which
conditions in clusters contribute to the national innovative capability.

The International Institute for Management Development (IMD) and the World
Economic Forum (WEF) are two major global organizations that focus on devel-
oping science, technology, and innovation capability indexes. The IMD’s main
factors for measuring the innovative capability of nations include the following:

» Economic performance—the macroeconomic evaluation of the domestic econ-
omy, international trade, international investment, employment rates, and prices

* Government efficiency—the extent to which government policies are conducive
to competitiveness, including public finance, fiscal policies, institutional
frameworks, business legislation, and societal frameworks

» Business efficiency—the extent to which the national environment encourages
enterprises to perform in an innovative, profitable, and responsible manner;
factors here include productivity and efficiency, the labor market, finance and
management practices, and attitudes and values

 Infrastructure—the extent to which basic, technological, scientific, and human
resources meet the needs of businesses; factors here include basic infrastructure,
technological infrastructure, scientific infrastructure, health care, the environ-

ment, and education (The IMD World Competitive Year Book 2008)

Competitiveness factors defined by the WEF are as follows:

» Basic requirements—institutions, infrastructure, the macro-economy, health
care, and elementary education
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¢ Efficiency enhancers—higher education and training, market efficiency, and
technological readiness

» Innovation and sophistication—business sophistication and innovation (The
Global Competitiveness Report 2008—2009, World Economic Forum (WEF))
Many studies (e.g., the studies on innovation indexes by the IMD, WEF, OSLO

Manual, the Commission of the European Communities, INSEAD) provide differ-

ent factors regarding innovative capability according to their international perspec-

tive. However, an innovation index reflects a nation’s overall capability to innovate

(from generating new ideas to the design, development, and diffusion of

innovations). The above studies examine various levels of innovation and measur-

ing them in a company.

An analysis of an innovative company is based on five dimensions: (1) organi-
zation innovation capability; (2) process innovation capability; (3) service
innovation capability; (4) product innovation capability; and (5) marketing
innovation capability. The dimensions of the innovation capability index and its
description can be summarized as follows:

» Organization innovation capability—this indicates the ability of a business to
accept new ideas and provide new knowledge to employees. The index can
indicate an ability to create innovations in various sectors and the acceptance of
changes at all levels.

» Process innovation capability—this indicates the ability of a business to adjust
the production process at all levels, including inventory distribution, logistics,
and any ancillary supporting activities of the accounting, purchasing, and finance
departments.

» Service innovation capability—this indicates the ability of a business to provide
new knowledge or technologies in developing a new service that results in a
significant improvement to the production or delivery of goods or services.

» Product innovation capability—this indicates the ability of a business to produce
new knowledge or technology in developing product innovations, thereby
increasing revenue at all levels.

e Marketing innovation capability—this indicates the ability of a business to
implement a technologically new or improved product or process for its
operating market (Research Report of Thailand Innovation Capability Index
(National Innovation Agency and King Mongkut’s University of Technology
Thonburi)—year).

It has therefore been clearly established that the innovative abilities of a com-
pany are dependent on the knowledge of its employees. A company is innovative
because of its organizational capacity and through its application of IC.

Knowledge within a company is strongly influenced by the quality and type of its
employees’ formal education (Janz and Peters 2002; Teixeira and Fortuna 2006;
Engelbrecht 1997). Knowledge plays a special role in the innovation process. In
relation to other innovation factors, knowledge is as follows:

» Complete (it determines the ability to create, adapt, and implement innovation; it
has both domestic and foreign sources)

» Non-substitutional (in marketing or organizational innovations)
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Fig. 3.7 (continued)
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p27- Registering order for a supplier

Ppas- Purchase registering

P2o- Sales and delivery registration

p3o- Invoicing

p3i- Registering returns and value correc-

tions of commercial documents

p32- Credit, invoice and payment collection

problem solving

p33- Claims and collecting products from

customers

p34- Stocktaking, stock control

p3s- Stock monitoring

p3s- Developing marketing programmes

p37- Conducting market analysis for the

needs of a customer

p3s- Presenting new products and technolo-

gies

pao- Production problems solving

pao- Meeting participation

p41- Administrative work

p4>- Trainings participation

p43- Supervision of completing the sales

schedule

P4~ Quantity and quality claims servicing

pas- Gathering data in a database on clients,

potential clients, markets.

pa6- Delivery notification

p47- Sales prognosis

Pag- Customers segmentation

Pao- Customer contact centres

Pso- Suppliers bidding

psi- Settling up Sales representatives

ps>- Sales representatives’ router planning

ps3- Planning types and elements of sales

representatives’ visits

Pss- Creating sales representatives’ tasks

pss- Reporting company’s products and

competitive products at customer’s premises.

pse- Creating sales plans for sales regions

Fig. 3.7 Model of knowledge worker-oriented company with an example of business processes in
sales

« Substitutional (after the introduction of topical innovation, a less qualified labor
force is replaced by a better-qualified one)
Thus, an innovation-oriented company has the following features:

e It conducts large-scale R&D (or purchases new technologies)

¢ It has the ability to obtain and generate innovation

« It is flexible toward the changing market

« It systematically implements new solutions
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Fig. 3.8 (continued)
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Fig. 3.8 Model of knowledge worker-oriented company—example in the sales area
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» It has a wide share of new products within its whole product range
It constantly introduces innovation to the market (Jasinski 1992).

3.2.2 Model of Knowledge Worker-Oriented Company

I distinguish the value of knowledge workers as being specialists in selling, as
follows: m1, sales director; m2, sales specialist; m3, marketing specialist; m4,
regional assistant; and m5, product manager. I have done this in terms of their so-
called personnel usefulness function. Figure 3.8 presents a model of a knowledge
worker-oriented company with the knowledge workers as specialists in selling.

The model includes business processes, employees (description of workplaces),
and the so-called personnel usefulness function (see Chap. 4). The business pro-
cesses in each functional area in the company comprise employee activities. The
personnel usefulness function is defined for each employee and signifies the ability
to achieve a determined set of business processes.

In this model, sets of business processes are described for employees in specific
functional areas (such as sales). This is so as to establish appropriate work
procedures and, consequently, a system that supports decision making at the
strategic level, which includes an assessment of knowledge in an innovative
company. This model is based on research results in companies (Fig. 3.7)
(Patalas-Maliszewska and Werthner 2010).

In this model, the following conditions are formulated:

* A company consists of n-functionality areas: F, n€N

» In each area, there are n-business processes: p,, n€N

¢ In each n-th area work, there are m-employees: m,, n,mEN

e Each m-th employee in a functional area can participate in more than one
business process

» For each m-th employee in the functionality area, a personnel usefulness func-
tion can be defined: W,,,,, n.mEN

Based on my research results, a model for five employees in the sales area
appears in Fig. 3.8.

The model in Fig. 3.8 shows the business processes in sales related to the
personnel usefulness function. The presented model structure allows specification
requirements in functional areas of the company, and it also permits an assessment
of the success of employee selection. This model is the basis for building an
assessment method for the value of strategic knowledge resources (knowledge
workers), which in turns allows the selection of employees only for firms that are
compatible with the given reference model.

3.2.3 Criteria Used to Describe an Innovative Company

An innovative company was described by Teece. A model showing the pace and
direction of innovation at the company level appears in Fig. 3.9.
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Fig. 3.10 Research results—activities that will encourage a company to introduce innovation
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Fig. 3.11 Research results—what knowledge is needed implement innovation in a company?
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Fig. 3.12 Research results—the kinds of innovation needed in a company

Knowledge management is promoted as a necessary factor for organizational
survival and maintenance of competitive strength. Organizations need good capac-
ity to retain their employees and develop, organize, and utilize those employees’
capabilities (Brennan and Connell 2000). Liu et al. suggested that taking advantage
of knowledge management could stimulate employee potential and accelerate the
integration of employee knowledge (Liu et al. 2001). Knowledge management has
become a necessary condition for enterprises to survive in a competitive environ-
ment. Davenport and Prusak stated that knowledge management involves collecting
and organizing information and transferring information to those that need it
(Davenport and Prusak 1998). Drucker stated that “for each type of organization,
transformation into an information-oriented organization is the best” (Drucker 1994).

It is now possible to define the values of selected determinants for establishing
innovation within enterprises. Those indicators are defined based on model
conditions concerning the pace and direction of innovation at the company level
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(Fig. 3.8). The indicators are also defined based on preliminary studies carried out
in 10 medium-sized Polish enterprises that operated in accordance with the
accepted model of knowledge worker-oriented companies (see Sect. 3.2.2) The
research was carried out by me on such a small group of companies because they
were well matched for a complete study. I will use those results in defining the
quantitative criteria that describe an innovative company. During the interviews
that were conducted in that study, a number of questions were asked, including,

“What will motivate this company to innovate?” (Fig. 3.10).

Among the respondents, 26 % felt that improving the competence of existing
staff would allow the company to raise its level of innovation. The responses
indicate the perceived importance of competence development as a method for
improving the level of innovation in an enterprise.

In reply to the question “What knowledge is needed to implement innovation in
the company?” 29 % of the respondents stated that the most important factor was
knowledge about the sources of funding for innovation projects (Fig. 3.11).

These responses underline the significant impact of financial resources on
innovation.

Another question was “What kind of innovation is needed in the company?”’ The
responses to this question indicated that the interviewees recognized organizational
culture and the structure of the company as being important in increasing the level
of innovation (Fig. 3.12.).

I note that the empirical findings also point to main areas of business that affect
the level of innovation in an enterprise (Fig. 3.9). Based on an analysis of the
literature and on observations of economic reality, it is possible to define the
quantitative criteria for an innovative company as follows:

e X;—The share of new products and technologies in the value of annual sales:
Ifx; € (0;0,5>,itissetto 1,if x; € (0,5;1 > itissetto2,ifx; € (1;2 > itis
setto 3,if x; € (2,3 > itissetto4,if x; € (3,00 > itis set to 5.

¢ X,—The number of new products that have been implemented in a given year
(for the last 5 years):

If o2 € (0;50>, it is set to 1, if x; € (50;100 > it is set to 2, if x; €

(100;200 > itissetto 3,if x; € (200,300 > itissetto4,ifx; € (300,00 > itis

set to 5.
¢ X3—The number of new technologies implemented in a given year (for the last 5

years):

If x3 € (0;50>, it is set to 1, if x3 € (50;100 > it is set to 2, if x3 €

(100;200 > itissetto 3,if x3 € (200,300 > itissetto4,if x3 € (300,00 > itis

set to 5.
¢ X4—The number of completed research topics in a given year (for the last 5

years):

Ifx, € (0;5>,itissetto 1,if x4 € (5;10 > itissetto2,if x4, € (10;20 > itis

setto 3,if x4 € (20,30 > itissetto 4, if x4, € (30,00 > itis set to 5.
¢ Xs—The number of patents in a given year (for the last 5 years):

If x5 € (0;5>,itissetto 1,if x5 € (5;10 > itissetto2,if x5 € (10;20 > itis

set to 3, if x5 € (20,30 > itis setto 4, if x5 € (30,00 > itis set to 5.
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* X¢—The share of spending on research during the year to the value of sales:

If x¢ € (0;0,05>, it is set to 1, if x¢ € (0,05;0,2 > it is set to 2, if xg €

0,2;0,3 > itisset to 3, if xg € (0,3;0,4 > itissetto4,if x € (0,4;00 > itis

set to 5.
¢ X;—The number of employees with science degrees:

For a micro company:

Ifx; € (0;1>,itissetto 1,ifx; € (1;2 > itissetto2,if x; € (2;3 > itissetto

3,ifx; € (34 > itissetto4,ifx; € (4,9 > itissetto 5.

For a small company:

Ifx; € (0;5>,itissetto 1,ifx; € (5;10 > itissetto2,if x; € (10;20 > itis

set to 3,if x; € (20,30 > itis setto 4, if x; € (30,49 > itis set to 5.

For a medium-sized company:

Ifx; € (0;10>,itissetto 1,if x; € (10;20 > itissetto 2,if x; € (20;30 > it

is set to 3,if x; € (30,50 > itis setto 4, if x; € (50,249 > it is set to 5.
¢ Xg—The number of employees with higher education in relation to other staff:

If xg € (0;,0,1>, it is set to 1, if xg € (0,1;0,2 > it is set to 2, if xg €

(0,2;0,3 > itissetto 3,if xg € (0,3;0,5 > itissetto4,if xg € (0,5;1 > itis set

to 5.
¢ Xo—The number of the company’s scientific publications:

Ifxg € (0;10>,itissetto 1,if xg € (10;20 > itissetto2,if xg € (20;30 > it

is set to 3, if xg € (30;50 > itis setto 4, if xg € (50; co > it is set to 5.
¢ X,0—The number of awards received by the company in competitions:

If x;9 € (0;10>, it is set to 1, if x;9 € (10;20 > it is set to 2, if X,y €

(20;30 > itissetto 3,if x;o € (30;50 > itissetto4,if x;o € (50; 00 > itis set

to 5.

e X;;—The number of sold licenses developed in a given year (for the last 5
years):

Ifx;; € (0;1>,itissetto 1,ifx;; € (1;2 > itissetto2,ifx;; € (2;3 > itisset

to3,ifx;; € (3;5 > itissetto4,if x;; € (5; 00 > itis setto 5.
¢ X;>—The number of implementations of solutions developed in a given year

(for the last 5 years):

Ifx;, € (0;1>,itissetto 1,ifx1, € (1;2 > itissetto2,ifx;, € (2;3 > itisset

to3,if x;o € (3;5 > itissetto4,if x;p» € (5; 00 > itis set to 5.
¢ X 3—The number of purchased and used licenses:

Ifx;3 € (0;5>,itissetto 1,if x;3 € (5;10 > itissetto2,if x;3 € (10;20 > it

is set to 3, if x;3 € (20;30 > itis set to 4, if x;3 € (30; co > itis set to 5.

I can now define the model of an innovative company (Fig. 3.13).

The solution of a formulated problem (see Introduction) can be represented in
the form of the following tasks. The first concerns the possibility of an objective
selection (evaluation) of the knowledge worker; this assumes that the standard
functional areas of the company in question and the associated business processes
are well understood. The second refers to an assessment of the effectiveness of any
investment in IC.

A procedure was developed to build a model for managing knowledge workers
in a company. This procedure adopts the following key stages:
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Fig. 3.13 A new concept of determinants of the rate and direction of company-level innovation

» Step 1: determine the structure of a hypothetical company
e Step 2: define the determinants of the innovative company

e Step 3: apply a multinomial model of decision making for the innovative

company

e Step 4: determine the projected values of the usefulness personnel function for
m-th employee in the company
e Step 5: determine the scheme of company in the employee-selection process
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The next chapter presents the Sknowinnov method used for assessing the
effectiveness of investments in IC in companies. It was built on the basis of a
defined base value of indicators for the personnel usefulness function for the m-th
employee in companies and the determinants of innovation using the Group
Method of Data Handling. The base personnel usefulness function for the m-th
employee, and the determinants of innovation were based on respondents’ answers
as a result of a number of surveys. One survey was conducted among 10 Polish
companies that were consistent with the model of knowledge-worker oriented
companies. The method used in that survey involved some determinants of
innovation with the values of personnel usefulness function for the m-th employee
in the company.
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Assessing the status of knowledge in a company has to include methods of IC
evaluation based on investment in the staff’s knowledge development. However,
there are no methods for assessing the efficiency of decisions with respect to
acquiring knowledge. The literature distinguishes qualitative measures (e.g., the
Danish Project of IC measurement; the Scandia Navigator; IAM; the IC-Rating
modelTM; VCSTM; the Balanced Scorecard; Saratoga Institute Report) and
methods of valuating IC (e.g., MV/MB indicator, Q-Tobin indicator, CIV indicator,
KCE indicator, VAIC™, Economic Added Value, IAV model, Strassmann’s
method, IAMV™ Broker’s Technology), as indicated in Chap. 2.

Ongoing attempts are being made to find methods for measuring IC, but there is
still no widely accepted method for establishing an IC-assessment system. The
difficulty is that the majority of the concepts have been formulated with respect to
specific companies; the measuring methods have thus been tailor-made and do not
permit general application. Because of the lack of concepts with respect to the
assessment and forecasting value of knowledge workers in a company, the present
study focuses on creating a method for assessing and predicting the value of
knowledge workers in a company.

Many studies have focused on knowledge-management strategies from an orga-
nizational perspective (Barthelme et al. 1998; Basu 1998; Carayannis 1998; Drew
1999; Purser and Pasmore 1992; Studer et al. 1998). Sirmon and Hitt (2003)
describe the primary processes for the effective management of resources in an
organization. The first process is structuring the resource portfolio. This requires
firms to engage in the acquisition and development of resources and, where
necessary, removing less valuable resources. The second process entails bundling
resources together to build unique, valuable capabilities.

Thus, describing knowledge workers as strategic-knowledge resources is
motivated by the following:

» The concept of effective management of resources in an organization

e An enterprise’s unique potential in the form of knowledge and experience
(Barney 1995)

» The concept of competence management (Hamel and Prahalad 1994).

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 71
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A strategic-knowledge resource in a company signifies the knowledge, skills,
and capabilities of the individuals who make up the company’s workforce. Such
resources are usually reflected in a worker’s education, experience, and specific
identifiable skills (Hitt et al. 2001). Yet, how can resources be managed to create
added value for an enterprise?

Makadok (2001) presented several stages in the management of a firm’s
resources. Sirmon and Hitt (2003) expanded Makadok’s work to develop a model
of how resources could be managed to create value. I will use the model of Sirmon
and Hitt to examine five stages in the management of a firm’s strategic-knowledge
resources. These stages are identification, analysis, evaluation, configuring, and
forecasting.

In this part of the monograph, I will present my method for assessing and
forecasting the value of knowledge workers. Through a case study (assessing the
value of the personnel usefulness function and the characteristics of innovation in
ten companies), I will show how a matrix can be used to assess investment in
knowledge. Subsequently, the concept of building a model supporting decision
making will be presented; that model will allow the assessment and forecasting of
knowledge workers in a company.

My research questions were as follows. Is it possible to describe the value of the
knowledge of a given employee in an enterprise? Is there a method for assessing
and predicting a knowledge worker’s value in an enterprise?

4.1 Knowledge Workers as Strategic Knowledge Resources
4.1.1 Resource-Based Approach

As stated in the previous section, strategic-knowledge management is essential to
achieving a competitive advantage (Hays and Kearney 2001). Purely operational
measures—that is reactive rather than proactive, personal, and economic—are
therefore inadequate as a means of differentiating one company from its
competitors (Huselid et al. 1997). The theory of the resource-based view (RBV)
appears to be appropriate as an economic theory for equally examining personnel
policies and the impact of demographic changes (Boxall and Purcell 2000; Helfat
and Peteraf 2003; Makadok 2001). The basic assumption of the RBV is that the
individual organization’s success is the result of the competition among heteroge-
neous resource endowments. In this respect, the focus is on those resources that
have been developed within an organization. Only those resources can be a source
of competitive advantage since they are tied to company-specific on a long-term
basis (Argote and Ingram 2000; Barney and Zajac 1994; Lado and Wilson 1994).
RBYV researchers have already applied their methods to different business areas
(Acedo et al. 2006).

The RBYV is the result of the work of Penrose (1959); Wernerfelt (1984)
presented his RBV of the firm, but the first comprehensive description of the
RBYV approach was published by Wright et al. (2001). Among others, Barney
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(1991) focused on internal company resources (Prezewowsky 2007), and Barney
established groundbreaking specifications that detailed how a competitive advan-
tage could lead to resource properties (Wright et al. 2001). In the literature, there are
very different definitions of the term “resource” for the purposes of the RBV. The
various interpretations cover not only clarification of the terminology but also the
categorization of resources and the attribution of resource properties and their
contribution to competitive positions. Lado and Wilson summarized the findings
in the literature: they stated that a company is a network of resources and skills and
that potential sources of sustainable competitive advantage exist if the economic
benefits provided by the company’s services are not fully replicated by competitors’
activities (Lado and Wilson 1994).

The term “resource-based” refers to the total competitive success of a company’s
underlying resources and combinations of its resources. These resources must
however meet certain characteristics—in recent years in the literature as follows:
* Nolte and Bergmann (1998): durability, usability, relative rarity, rarity, transfer-

ability, substitutability, inimitability, ambiguity, specificity, complexity, tacit-

ness, historicity
¢ Barney (2001): value, rareness, imperfect imitability, substitutability
e Grant (1997): durability, transparency, transferability, replicability
» Eriksen and Mikkelsen (1996): value, heterogeneity, imitability, substitutability
e Smart and Wolfe, (2000): value, strategic relevance, sustainability, mobility,
inimitability, substitutability, strategic flexibility

The differences among the authors may be the result of different levels of detail
in their definition.

The RBV assumes that this heterogeneity and the result of entrepreneurial
activity are due to the uneven distribution of resources. At the same time, this
resource heterogeneity does not take into account microeconomic considerations
owing to the fact that these company-specific resources rely on imbalances in the
market and involve high transaction costs (Barney 1991). The competitive
advantages relate more to a company’s use of equipment and resources than to its
product-market position (Lado and Wilson 1994).

The positive results of the RBV have been emphasized in relevant studies
(Colbert 2004; Wright et al. 2001; Freiling 2001; Fiihring 2006).

These positive features include wide, rapid dissemination in the scientific litera-
ture and in management practices; they also include the heterogeneous character of
the RBYV, such that different theories and perspectives can be integrated within it,
which adds to its status as primarily a strategic management approach (Acedo et al.
2006). The great advantage of the RBV over the prevailing market-based view is
that it assesses competitive success primarily in terms of specific market situations
and the corporate potential for creating mutually dependent relationships
(Prezewowsky 2007). With the increasing complexity and dynamic character of
the business environment, the possibilities of developmental analysis, and lack of
predictability with regard to influencing environmental factors, it is important to
examine strategically relevant internal factors in a business that would allow a
prediction of success. However, discussions about the methodical status of the RBV
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are incomplete. The criticism has been leveled that too few efforts have been made
for a theoretical structure for the RBV to be developed (Priem and Butler 2001). In
particular, the long-existing confusion about dealing with resources and under-
standing the terminology assumptions have led to further censure of the RBV.
Many studies have been based on the RBV; however, the use of the frequency range
has been presented as an argument for its empirical validity (Barney 2001).

The lack of analytical and empirical foundations for classifying and defining
human resources as strategic assets in recent years was discussed by Prezewowsky
(2007). Uncertainty has led to difficulties in the practical use of resources. How-
ever, it has been noted that the very lack of appropriate tools “to implement a
resource-oriented management” is a cause for concern (Boos and Jarmai 1994).

Criticism about the static nature of conventional RBV has been reflected in the
fact that through constant changes in the environment, companies are forced to
adjust their resource endowments, reconfigure, and stabilize (Becker 2004; Pfeffer
and Salancik 1978; Priem and Butler 2001). This resulted in the dynamic
capabilities approach. “Dynamic” here relates to the ability to adapt to a changing
business environment; “capabilities” emphasizes the key role of strategic manage-
ment and the internal and external perception of organizational skills (Teece et al.
1997). In turn is carried out by individuals primarily through organizational
learning processes.

It is often stated in the literature that there is a need for an efficient, robust tool
that is capable of measuring the value of employees. A proper solution to this urgent
question is long overdue.

Resources are important to a firm’s performance; however, according to the
RBYV, whether an organization gains a competitive advantage and any associated
returns depends on the strategic planning used to leverage those resources
(Chrisman et al. 2003; McGrath and MacMillan 2000).

The need to describe knowledge workers as a strategic-knowledge resource is
motivated by the concept of resource management and competence management
(Fig. 4.1) (Patalas-Maliszewska and Hochmeister 2011).

Here, I will briefly describe competence management in a company. The signifi-
cance of competence management in knowledge-intensive businesses is well
established. As a subdivision of knowledge management, competence management
deals with the knowledge of individuals, i.e., their competences. The capabilities of
individuals in accomplishing a task are often referred to using such terms as
qualifications, skills, and competences. However, an explicit difference is made
in the literature between these concepts. The concept of competence is represented
by a combination of knowledge, behavior, and skills that give an individual the
potential to perform a task effectively (Draganidis and Mentzas 2006; Penner-Hahn
and Shaver 2005).

The aim of competence management is to plan, implement, and evaluate
initiatives that ensure that the proper competences are available to a company,
thereby allowing it to achieve its business objectives (Nordhaug 1993). To support
this task, Berio and Harzallah (2005) define four processes for competence
management:
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k1- number of all clients, k2- number of permanent clients, k3— number of transac-

tions. Each indicator f (C) is assessed on a point scale (0 - 5) and 0 < f¢(C)< 5,
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Fig. 4.1 Definition of strategic-knowledge resources in a company (Source: Patalas-Maliszewska
and Hochmeister 2011)
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» Competence identification—defining the required competence

» Competence assessment—determining whether a competence has been acquired

« Competence acquisition—planning how required competences can be acquired

« Competence usage—systematically utilizing knowledge about competences for
the benefit of an organization

For a company to preserve its competitive edge, it is necessary to develop a
competence-management system. In general terms, competence management
operates on two levels—the macro and the micro. The former is concerned with
core competences and is controlled by business management. Thus, a core compe-
tence is understood as signifying the total collective knowledge and capabilities that
reside in an organization (Hamel and Prahalad 1994). On the micro level, led by
human-resource management, the focus lies on the competences of individual
employees. The competences a company requires to meet its strategic goals are
transformed from the macro to the micro level. Conversely, existing competences
on the micro level are exchanged via business management to support strategy
design.

I distinguish the value of knowledge workers—specialists in selling—as
follows: m1, sales director; m2, sales specialist; m3, marketing specialist; m4,
regional assistant; and m5, product manager—the list has been already presented
in Sect. 3.2.2. 1T do this using the personnel usefulness function (Patalas-
Maliszewska 2011).

4.1.2 Personnel Usefulness Function for a Knowledge Worker

I define here the personnel usefulness function, W, for the m-th knowledge
worker in the n-th functional area in a company:

Wun = f(GK, PK, A, E, P, C, R),

where n, mEN and:

¢ GK—general knowledge of the m-th employee. The value of this parameter is
obtained through the results of tests for employees; it is evaluated in the range of
1-5, where 1 is a poor and 5 a very good level of general knowledge.

« PK—professional knowledge of the m-th employee. The value of this parameter
is obtained through the results of tests for employees; it is evaluated in the range
of 1-5, where 1 is a poor and 5 a very good level of professional knowledge.

¢ A—professional abilities of the m-th employee. The value of this parameter is
obtained through the results of tests for employees; it is evaluated in the range of
1-5, where 1 is a poor and 5 a very good level of professional abilities.

« E—experience of the m-th employee. The value of this parameter is obtained
through tests for employees; it is evaluated within the range of 1-5, where 1 is a
poor and 5 a very good level of experience.
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e P—patents of the m-th employee. The value of this parameter is obtained
through the results of tests for employees; it is evaluated within the range of
1-5, where 1 is a poor and 5 a very good level of patents.

e C—clients of the m-th employee. The value of this parameter is obtained
through the results of tests for employees; it is evaluated within the range of
1-5, where 1 is a poor and 5 a very good level of clients.

e R—personality of the m-th employee. The value of this parameter is obtained
through the results of tests for employees; it is evaluated within the range of 1-5,
where 1 is a poor and 5 a very good level of personality.

Effectiveness is measured in terms of degree. It is achieved in systems in which
planning and efficiency are also defined by degree (Kosieradzka and Lis 2000).
Thus, parameters E, P, and C are related to effectiveness; parameters GK, PK, A,
and R are related to efficiency.

The following personnel usefulness function, W, for the m-th knowledge
worker in the company is proposed:

Wam = f1(GK) + f2(PK) + f3(A) + f4(E) + f5(P) + f(C) + f7(R),

where n, m&E N.

The linear form of this function, W,,,, is chosen because all elements are
independent and equally important in assessing the effectiveness and efficiency of
investment in knowledge:
¢ f;(GK)—the general knowledge function for the m-th employee in a company,

where GKER, and 1 < f;(GK) < 5.
¢ f,(PK)—the professional knowledge function for the m-th employee in a com-

pany, where PKER, and 1 < £,(PK) < 5.

» f3(A)—the professional abilities function for the m-th employee in a company,
where AER, and 1 < f3(A) < 5.

e f4(E)—the experience function for the m-th employee in a company, where E is a
synthetic index of experience for the m-th employee in a company binding the
factors ei: E = ~—, where el—year of work; e2—age of employee; e3—
number of realized projects. Each indicator f4(E) is assessed on a points scale
(1-5) and 1 < f4(E) < 5.

e f5(P)—the patents function for the m-th employee in a company, where P—

24:()1'
synthetic index of patents for the m-th employee binding the factors pi: P = =—
where pl—number of patents; p2—rvalue of investment of new patents; p3—
value of copyrights; p4A—number of projects that are awaiting patents. Each

indicator f5(P) is assessed on a points scale (1-5) and 1 < f5(P) < 5.

e fs(C)—the clients function for the m-th employee in a company, where C—

i:ki

synthetic index of clients for the m-th employee binding the factors ci: C = =—
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where cl—number of all clients; c2—number of permanent clients; c3—number

of transactions. Each indicator f4(C) is assessed on a points scale (1-5) and

1 <£4(C) <5.
¢ f;(R)—the m-th employee’s personality in a company, where PER and

1 <f£;,(P) <5.

It is possible to obtain the necessary data for evaluating the personnel usefulness
function from knowledge worker-oriented companies through interviews
conducted at each enterprise. Each knowledge worker completes the questionnaire.
Using an algorithm to test solutions for each employee, it is possible to determine a
specific value for the personnel usefulness function and each of the parameters
pertaining to this function. I present here an algorithm for obtaining the value
function.

I would like to note that the substantive content of the following tests can be
modified to meet the requirements of a given workplace in a management company.
The following example shows only one set of possible questions to demonstrate the
applicability of this function, W .

4.1.2.1 f,(GK): General Knowledge Function for the m-th Knowledge
Worker in a Company

To obtain the value for f;(GK), the m-th employee completes the following test.

This is an example of my verification test for general knowledge of the m-th

employee in the sales area.

Test (GK):
1. For marketing resources should not be:
— Price
— Demand

Product

— Promotion
2. The life cycle of a product/service is:
The appearance of the product
Product quality
The length of the product life

— Change in product prices
3. Product mix:
The set of all product lines
A collection of only one type of product
A collection of products aimed at a market

— A collection of products with the same price
4. Distribution channels are different:
Market channels
Strategic channels
Economic channels
Production channels
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. Advertising is:

— Any form of nonpersonal presentation and promotion of the product
(service)

— Paying for an impersonal form of presentation and promotion of the product

(service)

Short-term action to boost sales of the product (service)

— Any action aimed at promoting the product (service)

. Direct marketing is:

— Personal and direct presentation of the product (service)

— Any form of nonpersonal presentation and promotion of the product
(service)

— Customer relationship management

— The use of nonpersonal contact tools to communicate with the client

. Sales promotion is:

Short-term action to boost sales of the product (service)

The planned long-term promotion of a product (service)

— Measures to promote the product (service) conducted via the Internet
— Measures to promote the product (service) conducted by telephone

. Public relations is:

Promotion of products (services) in the media without permission
Planned promotion campaign in the media

— The long-term promotion of products (services) in the media
Any action aimed at promoting the product (service)

. Carrying out activities aimed at building a strategy for the company is impor-

tant because:

— Does not allow long-term development of the company in an industry
— Anticipated change in the business environment

— Does not allow development in conditions of increasing competition
— Allows the elimination of the risk of misdiagnosis of business development
Asset-enterprise strength is not:

The possibility of extending the range

— Good reputation with customers

Being recognized as a market leader

Experienced management team

To obtain the value of f;(GK) we employ an algorithm:

If a user has 5 or fewer correct answers: 1 point

If a user has 6 correct answers: 2 points

If a user has 7 correct answers: 3 points

If a user has 8 correct answers: 4 points

If a user has 9-10 correct answers: 5 points

4.1.2.2 f,(PK): The Professional Knowledge Function for the m-th

Knowledge Worker in a Company

To obtain the value for f,(PK), the m-th employee completes the following test (an
example of the author’s verification test of professional knowledge for the m-th
employee in the sales area):
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Test (PK):
1. Does the company intend to launch a new product on the market?

- Yes

— No

— Ido not know
2. Does the company intend to change the user market?
— Yes
— No
— I do not know
3. Does the company want to introduce new sales channels?
— Yes
— No
— I do not know
4. Does the company want to enter new markets?
— Yes
— No
— Ido not know
5. Does the customer have an exclusive supply provider?
— Yes
— No
— Ido not know
6. Is the client sensitive to price changes?
— Yes
— No
— I do not know
7. Does the client use the supplier’s Web site?
— Yes
— No
I do not know
8. Is the customer satisfied with the work of the supplier’s sales offices?
- Yes
— No
I do not know
9. Is the customer satisfied with the terms of vendor contracts?
— Yes
— No
— Ido not know
10. Is the customer kept informed about changes in the company?
— Yes
— No
— I do not know
The value of f,(PK) is obtained from an algorithm:
o If there are 7-10 “I do not know” answers: 1 point
e If there are 5-6 “I do not know” answers: 2 points
o If there are 4 “I do not know” answers: 3 points
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o If there are 2-3 “I do not know” answers: 4 points
e If there are 0—1 “I do not know” answers: 5 points

4.1.2.3 f53(A): Professional Abilities Function for the m-th Knowledge
Worker in a Company

To obtain the value for f3(A), the m-th employee completes the following table (an

example of the author’s verification test of abilities for employee in the sales area):

Table (A)

Occasionally Sometimes Often Very Always
often

I represent the interests of the client’s in my
own company

I maintain contacts with customers after the
sale

I supplement knowledge about changes of
product range in my company’s

I inform customers about changes in the
market

I supplement knowledge about changes in
product mix at the customer

I prepare to talk to my customers
I lead discussions with clients

The value of f3(A) is obtained from an algorithm:
« If there are 5-7 “occasionally” answers: 1 point
« If there are 4 “occasionally” answers: 2 points
o If there are 3 “occasionally” answers: 3 points
» If there are 2 “occasionally” answers: 4 points
e If there is 1 “occasionally” answer: 5 points

4.1.2.4 f,(E): Experience Function for the m-th Knowledge Worker in a
Company

To obtain the value for f4(E), the m-th employee completes the following table (an

example of the author’s verification test of experience of the m-th employee in the

sales area):

Table f4(E):

e;—number of years in a company
e,—an age
es—the number of my ideas realized

The value of f4(E) is obtained from an algorithm E:

e
i)

Il
-

w
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where e;—number of years in business, e,—age, es—the number of my ideas
realized.

e If there are 25 or fewer points: 1 point

o If there are 2640 points: 2 points

 If there are 41-50 points: 3 points

e If there are 51-60 points 4 point

e If there are over 60 points: 5 points

4.1.2.5 f5(P): Patents Function for the m-th Knowledge Worker in a
Company

To obtain the value for f5(P), the m-th employee completes the following table (an

example of the author’s verification test of patents experience for the m-th

employee in the sales area):

Table f5(P):

pi1—the value of my patents

p>—the number of my patents

ps—the value of my copyright

ps—the number of my projects pending patent

The value of f5(P) is obtained from an algorithm P:

where p;—the value of my patents, p,—the number of my patents, p;—the value of
my copyright, p;—the number of my projects pending patent.

e If there are O points: 1 point

 If there are over O points: 5 points

4.1.2.6 f5(C): Clients Function for the m-th Knowledge Worker in a
Company

To obtain the value for fs(C), the m-th employee completes the following table (an

example of the author’s verification test of the m-th employee’s relationship with

clients in the sales area):

Table fs(C):

c—the number of my customers
c,—the number of my regular customers

c;—the number of my transactions (such as auction business documents, contracts, acquired
clients)/month

The value of fg(C) is obtained from an algorithm:
« If any answer is given: 1 point
e If only the answer “the number of my customers” is given: 2 points
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« If only the answer “the number of my regular customers” is given: 3 points
e If 2 answers are given: 4 points
e If 3 answers are given: 5 points

4.1.2.7 f,(R) m-th Knowledge Worker’s Personality in a Company
To obtain the value for f;(R), the m-th employee completes the following table (an
example of the test of the m-th employee’s personality in the sales area):

Table (R) based on the Nosal 2002:

I care more about The feelings of people  Their rights
I am usually more comfortable with people Who are gifted with Who are realists
imagination

A bigger compliment is to define someone as  Influencing other people A rationally thinking
person

If I do something together with many people, it To act in an acceptable  To find my own

is more important for me manner course of action

I am more irritated by Theorists Extreme practitioners

Higher praise should be given to someone With vision With common sense

With me, it is more for My heart to rule my head My head to rule my
heart

I think a bigger mistake is An excessive display of Not being simpatico

warm feelings

If I were a teacher, I would prefer to teach: Theoretical subjects Subjects based on
important facts

Which word appeals to you more? Compassion Predictability

Which word appeals to you more? Justice Pity

Which word appeals to you more? Production Project

Which word appeals to you more? Mild Firm

Which word appeals to you more? Indiscriminate Critical

Which word appeals to you more? Literal Figurative

Which word appeals to you more? Ingenious Practical

The value of f;(R) is obtained from an algorithm:

« Sensitive: 2b, 4a, Sa, 6b, 9b, 12a, 15a, 16b

o Intuition: 2a, 4b, 5b, 6a, 9a, 12b, 15b, 16a

e Thinking: 1b, 3b, 7b, 8a, 10b, 11a, 13b, 14b

¢ Feelings: 1a, 3a, 7a, 8b, 10a, 11b, 13a, 14a
Interpretation of results:

» Indication of intuition: if the intuition total is equal to or more than the senses
total

« Indication of senses: if senses total is greater than the intuition total

» Indication of feelings: if the feelings total is equal to or greater than the thinking
total

« Indication of thinking: if the thinking total is greater than the feelings total
(The two highest of the above scores are chosen and in accordance with the

model of a knowledge worker-oriented company):
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» If you are a sales director/product manager and senses are indicated: 5 points.
» If you are a sales director/product manager and intuition is indicated: 1 point.
e If you are a sales director/product manager and thinking is indicated: 3 points.
« If you are a sales director/product manager and feelings are indicated: 2 points.
« If you are a sales specialist/regional assistant and senses are indicated: 3 points.
« If you are a sales specialist/regional assistant and intuition is indicated: 5 points.
e If you are a sales specialist/regional assistant and thinking is indicated: 1 point.
« Ifyou are a sales specialist/regional assistant and feelings are indicated: 2 points.
» If you are a marketing specialist and the senses are indicated: 1 point.
« If you are a marketing specialist and intuition is indicated: 1 point.
» If you are marketing specialist and thinking is indicated: 2 points.
« If you are a marketing specialist and feelings are indicated: 5 points.
» If you are a regional assistant and the senses are indicated: 4 points.
» If you are a regional assistant and intuition is indicated: 1 point.
« If you are a regional assistant and thinking is indicated: 3 points.
« If you are a regional assistant and feelings are indicated: 1 point.
e If you are a product manager and the senses are indicated: 4 points.
» If you are a product manager and intuition are indicated: 1 point.
« If you are a product manager and thinking is indicated: 2 points.
« If you are a product manager and feelings are indicated: 5 points.

After the various parameters are obtained for the knowledge worker, the value of
the personnel usefulness function is obtained as follows:

Wi = £1(GK) + f2(PK) + f3(A) + f4(E) + f5(P) 4 f6(C) + f7(R)

where n, m&E N.

It should be noted that the proposed approach for measuring the personnel
usefulness function offers an estimated value of the knowledge workers in a
company. The personnel usefulness function may be used as complement to
traditional means of valuation in a company, which are usually based on the
value of tangible assets. Still, the problem remains unsolved: it is not possible to
assign individual workers to future revenue streams in an organization because such
streams arise as a result of human interaction with the work.

One of the instruments used in knowledge management is knowledge of an
individual. The proposed personnel usefulness function may be treated as an
extension of knowledge management in an organization (according to the concept
of Maier 2002). It is necessary to map the sources of knowledge, management
expertise, and experience of the individual.

The value function may be useful to determine the amount of IC in organizations
based on the personal usefulness function and the individual value of each knowl-
edge worker. The proposed approach with the personal usefulness function amounts
to adjusting the measurements to a specific job and company characteristics.

The personnel usefulness function introduced in this section offers more
possibilities in the area of knowledge profitability. Beyond being a basic calculation
of investment profitability, this approach appears to be an excellent tool for
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analyzing a knowledge worker’s value. I will now describe conventional methods
of employment planning and selection to demonstrate that there is a gap in the
methods of planning and evaluation of knowledge workers in terms of their
innovation level in a company.

4.2 Methods of Employment Planning and Selection

Management of potential social organizations requires definitions of the elements
and tools for implementing personnel function. Personnel function in a company
covers all matters relating to the people in the organization, including their acquisi-
tion, management, and professional development. It has been proposed that regu-
latory activities under this function (planning, organizing, motivating, and
controlling) be referred to as personnel management (Lichtarski 2000; Studer
et al. 1998; Perry et al. 1996; Kramer et al. 2005).

The role of the personnel function has evolved from an operational to a strategic
one. This role has been as follows: (1) operational—administration of payroll in the
company (1900-1945); (2) managerial (tactical)—bearing responsibility for admin-
istration and recruitment, maintenance of relationships with the labor market
(1945-1980); (3) strategy-including the formulation of human resources strategy
(since 1980) (Krol and Ludwiczynski 2007). The personnel function is undergoing
continual development for the following reasons: increased international competi-
tion; the size and complexity of modern enterprises; higher level of workforce
education; changing workforce demographics (greater participation of women and
ethnic minorities in the workforce).

Employment plans in enterprises should reflect the demand for labor in terms of
qualitative and quantitative criteria for evaluating employees and the manner and
form of motivating those employees. The selection of appropriate employment
planning methods depends on several key factors: the planning horizon, sources
of information used in the planning process, the cost of applying the method.

In the literature, different methods of planning divisions of employment are
given: (1) analytical and descriptive methods, and (2) statistical methods. The first
group includes the following:
¢ Managerial assessment—a method of forecasting the demand for human

resources (Armstrong 2001). It is assumed that managers understand personnel

needs best. Data collected from managers are subject to gradual aggregation.

This method can be carried using a top-down approach: employment forecasts

are prepared by top management and then agreed upon and presented to lower-

level managers. It can also be carried using a bottom-up approach: the lowest-
level managers prepare information on staff demand in their area, and this is
forwarded to top management.

* Delphi method—this involves setting up a group of experts, who draw up views

on the supply and demand of human resources (King 2007).
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¢ Benchmarking method—this determines the demand for workers on the basis of
information about employment in the best companies of a similar profile
(Ramos-Rodriguez and Ruiz-Navarro 2004).

» Forecasting the zero-based —this takes as a starting point the current state of
employment, but every year the base is adjusted and updated. If there is a need
for hiring an employee, checks are made against this base as to whether the move
is justified (Kostera 2000).

¢ Indicator method—there are set percentages (numbers) for individual profes-
sional groups within the company as a part of total employment (McKenna and
Beech 1997).

e Method proposed by labor standards—time, performance, handling, and stock-
ing. Depending on the solutions contained in the system and the standardization
of work, the necessary employment in the company can be calculated (Pawlak
2003).

The second group includes the following:

» Statistical analysis—using past data and inputting them into the forecast. Prog-
nostic variables are those factors that have had an impact on employment in the
past, such as sales volume and productivity (Gajek and Katuszka 2000)

e Markov analysis—historical trends are treated as the base from which to formu-
late future proposals (Szatkowski 2002)

e Scenario forecasting—creative planning that involves preparing several
scenarios of events (Sekuta 2001)

e Computer simulation—experimenting with possible and probable situations
(Szatkowski 2002)

The skilful use of different instruments in shaping employment in an organiza-
tion requires management and the human resource professionals to operate in their
respective spheres of competence. The employee-selection process comprises all
activities that are aimed at hiring competent employees, whose work should
contribute to the mission and goals of the organization (Pawlak 2003). The follow-
ing methods are notable in the employee-selection process: (1) internal
recruitment—advertisements in the intranet, reserve personnel, list of success
stories, contests; (2) external recruitment—advertisements in the press, Internet,
radio, television, employee recommendations, employment agencies, universities;
(3) selection—analysis of documents, interviews, tests, assessment center, uncon-
ventional methods, such as astrology; (4) adaptation—preliminary evaluation of the
employee.

I have attempted to develop a method for forecasting and selecting knowledge
workers in a company: the Sknowinnov method. This method contains elements of
benchmarking methods, statistical analysis, and Markov analysis and the tests used
in employee-selection methods. The Sknowinnov method allows the evaluation of
candidates according to accepted examination criteria and is in line with the
strategic objectives of a company in terms of innovation.
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4.3 New Concept for Planning and Assessing Knowledge
Workers

4.3.1 Sknowinnov Method for Assessing the Value of Knowledge
Workers

The decision about selecting appropriate knowledge workers requires that the

company management assess the efficiency of the investment. The application of

the Sknowinnov method makes it possible to obtain a forecast of the value of a

knowledge worker.

This research was motivated by the actual need of manager, who had a strong
desire to improve his own company’s innovation level through selecting knowl-
edge workers. This research thus began with a literature review of employee-
selection methods and definitions of knowledge workers. Next, based upon
empirical research in Polish companies, the Sknowinnov method and polynomial
models of decision making (“the best polynomials”) for individual knowledge
workers (m1, m2, m3, m4, and m5) was created. The method allows a multi-
criteria evaluation of the effectiveness of knowledge-worker selection in a
company.

The Sknowinnov method consists of four elements (Patalas-Maliszewska 2009;
Patalas-Maliszewska and Werthner 2010):
¢ Experience in companies regarding investment in knowledge: research re-

sults (sets of business processes are created for the m-th knowledge worker

in the n-th functionality area, for example the sales area in a company; see

Sect. 3.2.2)

» Indicator matrix to assess the effectiveness and efficiency of investment in
knowledge workers: research results from ten companies (value of the personnel
usefulness function).

¢ Innovation: values of the characteristics of innovation in a company—see Chap.
3: research results from ten companies

» The group data handling method (GMDH) algorithm (Farlow 1984)

Figure 4.2 presents an overview of the Sknowinnov method.

4.3.1.1 Indicator Matrix to Assess the Effectiveness and Efficiency of
Investment in Knowledge Workers: Research Results from Ten
Companies

The indicator matrix is proposed based on the literature and my own research. The

matrix will help in assessing the effectiveness of knowledge worker selection in a

company. The indicators (values of personnel usefulness function) include

measures to show the value of knowledge workers in a company.

The next step involves a survey of selected companies (research focus group),
which was done by conducting interviews in ten companies that conformed to the
model of a knowledge worker-oriented company. Based on the results of research in
the sales area in companies (the research group consisted of ten companies that
conformed to the concrete model of an enterprise; see Sect. 3.2.2), the values of the
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(1) Experience in companies as regards investment in the
knowledge workers
®  Model of knowledge workers oriented company (see chapter
22.2):
o Functionality area: Fp,, neN,
o The set of business process: P = {p1, p2, ..+ pa)»
n,meN
o m-th knowledge worker: meN

A\ 4 \ 4
(2) Indicator matrix to (3) Innovation
assess effectivenss and efficiency Data base of values of the
of investment in knowledge characteristics of innovation:
Data base of values of person- I in a companyfor k-companies
nel usefulness function: Wy, for ikeN

each m-th knowledge worker in
area F, n,meN,

A 4 A 4

(4) GMDH algorithm
The model supporting decision making enabling evaluation of the ef-
fectiveness of knowledge worker selection in the company

Fig. 4.2 Sknowinnov method

personnel usefulness function for five knowledge workers (m = 5) were assessed:
my, sales director; m,, sales specialist; m3, marketing specialist; my, regional
assistant; ms, product manager. This was carried out in the sales area (n = 1) in
each of the ten companies (matrix of the personnel usefulness function)—Tables 4.1
and 4.2.

To determine whether the result is good for a given enterprise, it is necessary to
compare that result with the values for the sales department for each employee of
another enterprise according to the reference model. Next, we can consider if the
present condition of IC is satisfactory.

Figure 4.3 presents example of the values of the personnel usefulness function
in the sales area in ten companies for a sales specialist based on the research
results.

We can compare the value of the personnel usefulness function in the sales area
for a sales specialist and the best result received for an employee in ten companies.
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Table 4.1 Values of the personnel usefulness function in the sales area in ten companies: the
matrix of the personnel usefulness function for five knowledge workers (m = 5) in the sales area
(n = 1) in ten companies

m; m, m; my ms
Company/sale Sales Sales Marketing Regional Product

area director specialist specialist assistant manager

Ci/1 Weini =25 Weiyn =4 Weins =12 Weipa =13 Weyns = 16
c211 Weyir =19 Weyio = 13 Wepnz = 18 Wepng = 19 Wegs — 18
C3/1 Weann =21 Wy = 15 Wesgns 120 Wezpna = 120 Wesys = 20
Can Weani =15 Weao = 120 Wegnz = 14 Weaa = 17 Weaps = 16
Cs/1 Wesin =12 Wesjip = 17 Wesps =13 Wespa = 15 Wesps = 17
C6/1 Weenn1 = 17 Wegnza =9 Weenz =12 Wegna =8 Wegns = 16
cin Wernr =21 Wego = 13 Wegnz =19 Wegng =19 Wegps — 18
C8/1 Wegni =21 Wegnio = 18 Wegnz = 120 Wegna = 16 Wegps = 19
C9/1 Weonr = 15 Wegnnz = 12 Wegpns = 14 Wegna = 17 Wegps — 16
C10/1 Weiont =23 Weionz =19 Weions = 13 Weiona = 15 Wejons = 23

Other companies can then decide whether the present condition of the knowledge
worker as a sales specialist is satisfactory or not.

4.3.1.2 Innovation: Values of the Characteristics of Innovation in a
Company: Research Results from Ten Companies
This step involved a survey among selected companies. This was carried out by
interviews in the ten companies that conformed to the model of a knowledge
worker-oriented company. Based on the research results in the sales area the
characteristics of innovation (defined in Sect. 3.2.3) in the ten companies were
determined.
where
¢ X,;—share of new products and technologies in the company’s annual sales,
* X,—number of new products implemented in a given year (for the last 5 years),
e Xs;—number of new technologies implemented in a given year (for the last 5
years),
« X, ,—number of completed research topics in a given year (for the last 5 years),
* Xs—number of patents in a given year (for the last 5 years),
* Xg—share of spending on research granted during the year to the value of sales,
* X;—number of employees with science degrees,
» Xg—number of employees with higher education in relation to other staff,
¢ Xog—number of scientific publications,
¢ X o—number of awards received in competitions,
e X;;—number of sold licenses developed in a given year (for the last 5 years),
* Xj,—number of implementations of solutions developed in a given year (for the
last 5 years), and
* Xj3—number of purchased and used licenses
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Table 4.2 Values of the personnel usefulness function in the sales area in ten companies: the
matrix of the personnel usefulness function for five knowledge workers (m = 5) in the sales area
(n = 1) in ten companies—workplaces

Company
Cl
C1

Cl
Cl
Cl

C2
C2

C2
C2
C2

C3
C3

C3
C3
C3

C4
C4

c4
c4
c4

(O3]
(O3]

(O3]

Cs5

Workplace in
the sale area
Sales director
Sales
specialist
Marketing
specialist
Regional
assistant
Product
manager
Sales director
Sales
specialist
Marketing
specialist
Regional
assistant
Product
manager
Sales director
Sales
specialist
Marketing
specialist
Regional
assistant
Product
manager
Sales director
Sales
specialist
Marketing
specialist
Regional
assistant
Product
manager
Sales director
Sales
specialist
Marketing
specialist
Regional
assistant

Wlm
25

4
12
13
16

19
13

18

19

18

21
15

12

12

20

15
12

14

17

16

12
17

13

15

% of max

Wim =35 £1(GK) £(PK) f3(A) f4(E) f5(P) f6(C) f7(R)
71 1 5 5 4 0 5 5
12 2 2 0 0 0 0 0
34 2 4 0 0 0 0 6
37 3 3 2 0 0 1 4
46 0 3 4 2 0 3 4
54 2 4 2 2 0 4 5
37 1 4 2 2 0 4

51 3 5 5 3 0 1 1
54 0 2 4 5 0 4 4
51 3 3 3 5 0 4 0
60 2 3 5 2 0 4 5
43 2 3 5 1 0 4

34 1 1 5 1 0 4 0
34 1 2 2 0 0 3 4
57 3 2 5 1 0 4 5
43 0 4 5 1 0 4 1
34 0 2 5 1 0 4 0
40 0 3 5 1 0 4 1
49 0 3 5 5 0 4 0
46 0 2 5 0 0 4 5
34 0 2 5 0 0 4 1
49 2 3 5 3 0 4 0
37 2 3 2 1 0 4 1
43 2 4 5 0 0 4 0

(continued)



4.3 New Concept for Planning and Assessing Knowledge Workers 91

Table 4.2 (continued)

Workplace in % of max

Company the sale area Wy, W;, =35 f{;(GK) f(PK) f3(A) f4(E) f5(P) fs(C) f5(R)

C5 Product 17 49 3 1 4 5 0 4 0
manager

Co6 Sales director 17 49 1 2 5 4 0 5 0

C6 Sales 9 26 3 2 4 0 0 0 0
specialist

C6 Marketing 12 34 2 4 0 0 0 0 6
specialist

C6 Regional 8 23 2 3 2 0 0 1 0
assistant

C6 Product 16 46 0 3 4 2 0 3 4
manager

Cc7 Sales director 21 60 3 4 2 2 0 4 6

C7 Sales 13 37 1 4 2 2 0 4 0
specialist

C7 Marketing 19 54 3 2 5 4 0 1 4
specialist

C8 Regional 19 54 3 2 4 2 0 4 4
assistant

C8 Product 18 51 3 3 3 5 0 4 0
manager

C8 Sales director 21 60 2 3 5 2 0 4 5

C8 Sales 18 51 0 3 5 1 0 4 5
specialist

C8 Marketing 12 34 1 1 5 1 0 4 0
specialist

C8 Regional 16 46 3 4 2 0 0 3 4
assistant

C8 Product 19 54 3 2 5 1 0 4 4
manager

C9 Sales director 15 43 0 4 5 1 0 4 1

C9 Sales 12 34 0 2 5 1 0 4 0
specialist

C9 Marketing 14 40 0 3 5 1 0 4 1
specialist

c9 Regional 17 49 0 3 5 5 0 4 0
assistant

C9 Product 16 46 0 2 5 0 0 4 5
manager

C10 Sales director 23 66 3 2 5 0 5 4 4

C10 Sales 19 54 2 4 5 3 0 4 1
specialist

C10 Marketing 13 37 2 3 2 1 0 4 1
specialist

C10 Regional 15 43 2 4 5 0 0 4 0
assistant

C10 Product 23 66 3 1 4 5 0 4 6

manager
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Values of personnel usefulness function for m, employee - Sales
Specialist

Fig. 4.3 Values of the personnel usefulness function for a sales specialist based on the research
results

I will present the possibility of defining a decision-making model for assessing
the value of strategic knowledge resources using the GMDH method. This enables
values of the personnel usefulness function and those of the characteristics of
innovation to be determined. The method involves the following assumptions
(Farlow 1984): a precise description of the interdependence between output and
input data (selected characteristics of innovation with the value of the personnel
usefulness function in the company) and minimum modeling error. By
implementing the GMDH algorithm, the best possible polynomial was obtained,
which was characterized by the lowest-value criteria for regularity assigned to the
pair object.

4.3.1.3 GMDH Algorithm
GMDH is a modeling algorithm based on processing empirical data. It was created
by linking elements of the least-squares method and Godel’s theory, and it supple-
ment a procedure for the synthesis of the hierarchical Iwachnienko polynominal
(Goldberg 1989; Iwachnienko 1982; Kohonen 1984). GMDH was initially used for
the precise prediction of the development of fish populations in rivers and oceans.
The algorithm is based on a synthesis of the polynomial model. By integrating
structural and parametric optimization concepts, Iwachnienko polynominal, which
results from the GMDH procedure, is a model that ensures precise practical
application (Iwachnienko 1982). The algorithm eliminates a deductive approach
based on engineers’ and experts’ knowledge. Another important element is the use
of polynomial evolution from an elementary structure to an optimized one by
selecting various combinations of simple partial models. The features of GMDH
include the following (Patalas and Krupa 2007):
e Precise description of relations between input and output data (selected
indicators for assessing rationality and effectiveness of investment in
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Table 4.3 Values of the characteristics of innovation based on the research results

Company/sale area X; X, X3 Xy X5 X¢ X7 Xg Xo Xy X1 X2 Xi3
Cl 1 2 1 1 1 1 5 5 2 1 1 1 5
C2 2 1 1 1 1 1 2 3 1 1 5 5 1
C3 1 1 1 1 1 1 3 5 1 1 1 1 5
C4 1 3 1 2 1 2 5 4 1 3 1 1 5
C5 1 1 1 1 1 1 2 5 1 1 1 1 3
C6 2 1 1 3 1 1 1 4 1 1 5 4 1
Cc7 2 2 1 5 1 1 2 5 1 1 1 1 2
Cc8 1 1 1 1 1 1 1 4 1 1 1 1 3
C9 1 4 1 5 1 2 3 5 1 2 1 1 5
C10 1 1 1 4 1 1 2 5 1 1 1 1 3

knowledge, namely investment in human resources and the effects of invest-

ment) in the long term,
¢ Minimizing modeling errors.

The main problem involves a response to the question “Does an assessment of a
knowledge worker enhance the innovation level of a company?”’ (H1); or “Does the
selection of a knowledge worker enhance the innovation level of a company?”
(H2). I will attempt to find answers for the research hypotheses. In this regard, let us
consider the following situation: the problem consisting of determining the value of
the personnel usefulness function for the m-th knowledge worker in the sales area
and the value of the characteristics of innovation in a company (Tables 4.2 and 4.3).

The decision model is constructed on the basis of the knowledge database. The
application of empirical knowledge allows the GMDH algorithm to be used as a
modeling tool. Finally, the decision model under examination binds the selected
characteristics of innovation in a company with the values of the personnel useful-
ness function for each m-th knowledge worker. This restriction simplifies the
decision-making process and gives it the characteristics of restriction propagation.
This means that for some companies, the prediction value for a knowledge worker
in terms of innovation level in the company can be made on the basis of previously
defined indicators and the company’s experience.

A decision-making model for assessing the effectiveness of knowledge worker
selection in a company using the GMDH method is presented below.

4.3.2 Sknowinnov Model as a Decision-Making Model for
Assessing the Value of Knowledge Workers

The design of this model starts with collecting information about the research

subject. The data is obtained by observing the functioning of the subject. Construc-

tion of the model encompasses the following:

» Designing the structure of a model for a knowledge worker-oriented company
(Sect. 3.2.2)
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¢ Defining the values of strategic knowledge resources (of the knowledge
workers) and the values of the qualifying criteria for an innovative company
based on an empirical analysis of companies according with the reference model

(Tables 4.1 and 4.3)

» Checking the quality of the forecast value of the strategic knowledge resources
with the aid of the selected model

Finding knowledge workers who within a defined period of time will guarantee a
desired innovation level (as expressed by chosen criteria) is part of the decision-
making model. The solution may be presented in the form of the following tasks:
o The possibility for an objective choice (assessment) of an employee, assuming

that the following concepts are known:

¢ The standard operation areas of the company

» The structures of business processes related to those areas

« The values of the strategic knowledge resources
« The possibility of assessing the efficiency of the knowledge worker in terms of

the level of innovation in a company

A four-element method for assessing the efficiency of the knowledge worker
selection—the Sknowinnov method—has been established (Sect. 4.3.1). The four
elements are as follows:

* A model of a company

o The value of the strategic knowledge resources

¢ The qualifying criteria for an innovative company

¢ An algorithm that enables the value of the strategic knowledge resources to be
connected to the value of the qualifying criteria for an innovative company

The Sknowinnov method was created based on a study of the literature—Chaps.
2 and 3 in this area. It includes methods for assessing the value of IC and methods of
employment planning and selection for an innovative company. The method
combines available knowledge gained from the literature and the experience—
research results of companies that have the potential for innovation. The method
allows an assessment to be made regarding the future value of decisions made about
selecting knowledge workers so as to increase innovation in a company.

So, a polynomial decision-making model was designed for employee selection
by an innovative company. The model compiles all groups of the elements of the
Sknowinnov method and consists of the following:

» A base of values for strategic knowledge resources and values for the qualifying

criteria for an innovative company (Tables 4.1 and 4.2)

* A GMDH algorithm
¢ An analyzer of a logical model and an answer generator

A decision-making model for assessing the value of strategic knowledge
resources (Sknowinnov model) is built using the GMDH algorithm (Fig. 4.4).

The basic purpose of the GMDH algorithm is to eliminate a deductive approach
based on engineers and experts’ knowledge. Another important element is the idea
of polynomial evolution from an elementary structure to an optimized one by
selecting various combinations of simple partial models. In the majority of cases,
these are second-degree polynomials with two variables. According to this concept,
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The base value of the personnel usefulness function in companies (data obtained on the ba-
sis of empirical research — Table 3.1)
The base value of the determinants values of an innovative company (data obtained on the

basis of empirical research — Table 3.3)

JL

Group Method of Data Handling

JLl

A decision-making model for an assessment the knowledge worker in the relation to in-

creasing innovation in a company (Sknowinnov model)
° Related indicators: determinants values of an innovative company and values of the
personnel usefulness function in companies

. model: where:

¥ = Apy By + Cogy Dy +Epxg +
y — value of the personnel usefulness function for m-the knowledge worker in the compa-
ny(the base value of the personnel usefulness function)
Xp ,Xq — determinants values of an innovative company

A,B,C,D.E,F — estimators value

Fig. 4.4 Structure of the Sknowinnov model

at each iteration arguments supporting the elementary model are polynomial

functions that consist of the previous iteration; the degree of the resulting polyno-

mial doubles at each stage of the algorithm. Optimized values of fixed parameters

are calculated using the least-squares method. Following publication of the details

of the GMDH algorithm, many applications have confirmed its efficiency and broad

utilization (Farlow 1984).
Examples of the practical application of the GMDH method based on retrospec-

tive data groups are as follows:

¢ In Britain in 1980-90, a 10-year forecast of inflationary changes was developed
for the country using the GMDH method; (the GMDH model for inflation
changes was identical with Britain’s actual inflation in 1990-2000)

* In the United States in 1990-2000, the GMDH method was used to forecast the
development of main economic growth factors

¢ In Ukraine in 1990-2000, the GMDH method was used to develop a 10-year
normative forecast for macroeconomic processes

¢ The boiler house and steam station of a sugar plant in Lublin, Poland, uses
GMDH for precise control of tracking elements. Research into the development
and integration (including GMDH) and process-diagnosing techniques (particu-
larly, the regulation valves) in the sugar plant in Lublin was carried out under the
project called the Development and Application of Methods for Actuator
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Diagnosis in Industrial Control Systems. This was funded by the fifth Frame-
work Programme in 2000-2003, whose project coordinator was Ronald J.
Patton, University of Hull, United Kingdom.

The multilevel GMDH algorithm allows the optimalized synthesis of a mathe-
matical model for a given class of regression functions, and it can be used in
evaluating criteria and in quality assessment. Both elements of the algorithm are
defined arbitrarily by the developer. That is why the modeling must be preceded by
an initial identification phase, which allows both defining the choice and the class of
the solutions to be carried out. Taking into account the nature of the subject under
examination and the tasks that support decision making at the strategic level (in
terms of return on investment in knowledge), it can be assumed that the regression
function takes the form of two variables. A particle selection of integers is carried
out using the regularity criteria.

Developing an object model with the GMDH algorithm is carried out in stages.
At every step, the population regression integer is generated. Because the regres-
sion function is a function of two variables, the polynomials are assigned to every
possible pair of arguments. Their parameters are calculated using the least-squares
method, i.e., using the sets of equation formulas. It can be concluded that the
GMDH procedure is conditioned by a linear unit independence, which is a guaran-
tee for the solution to be found (Farlow 1984).

Having generated the families of regressive polynomials, a selection is made of
those that approximately fit in the interdependence under examination. As a result
of calculation assumptions, it is assumed that the number of data (models) in a new
population cannot be higher than in the previous one.

For each population of particle solutions, the lowest regularity criteria value is
assigned (3). Steps 2 and 3 go through a loop until the value stops decreasing. This
results in the optimal model being found—a polynomial of regression for which the
criteria has reached the lowest value.

The Sknowinnov model allows a prediction of the characteristics of innovation
that will result from hiring a knowledge worker. With this model, defined indicators
of innovation in an enterprise with regard to the employment of knowledge workers
can be determined. The company is thus in the position of being able to make an
objective selection of knowledge workers.

The next chapter presents the decision-making model for an assessment of
knowledge workers for increasing innovation in a company (Sknowinnov model).
The author’s IT tool for supporting decision making at the strategic level with
regard to the assessment of knowledge in an innovative company (Appendix 2) will
allow research to be conducted.
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The success of a company lies more in its IC than in its physical assets. The capacity
to manage knowledge and convert it into useful products and services is fast
becoming the current primary executive skill. As a result, there has been a flurry
of interest in IC, creativity, innovation, and learning within an organization.
However, surprisingly little attention has been given to the management of depen-
dence on the value of IC and innovation in a company.

The Sknowinnov method (Chap. 4) allows the construction of a decision model
that involves all the elements of Sknowinnov, including an assessment of the
method’s implementation efficiency. The modeling object consists of a pair of
values: the values of the personnel usefulness function for the m-th knowledge
worker and the values of innovation characteristics. The application of the
Sknowinnov model makes it possible to forecast the value of knowledge workers.
The solution, defined in terms of predictive indicators for the efficiency in knowl-
edge worker selection, will be shown using the consulting software. Only the
employment of appropriate knowledge workers can guarantee a company’s
enduring competitive edge in the market.

This chapter presents my system for assessing knowledge workers in relation to
increasing innovation in a company (Sknowinnov system). Through the research
studies, I will show how forecasting the values of strategic knowledge resources
(values of the personnel usefulness function for the m-th knowledge worker) are
carried out. Two medium-sized companies that fulfill the qualifying criteria of
innovative companies, were chosen as test subjects for the effectiveness of the
Sknowinnov method. The research questions included the following. Is it possible
to forecast the values of the personnel usefulness function for the m-th knowledge
worker when given the values of the characteristics of innovation in a company? Is
it possible to identify knowledge workers who can become innovative workers?

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 101
DOI 10.1007/978-3-642-36600-0_5, © Springer-Verlag Berlin Heidelberg 2013


http://dx.doi.org/10.1007/978-3-642-36600-0_4

102 5 Examples of Applications of the Sknowinnov Model in Creating an Innovative. ..

The two databases created on the basis of the replies of respondents in a ques-

tionnaire-based survey, the experiences of 10 Polish companies:
. Database of values of the personnel usefulness function: Wy, for each
m-th knowledge worker in area F, n,meN,
. Database of the values of the characteristics of innovation:
X; in a company for k-companies i,keN

11

The decision-making model for an assessment the knowledge worker in the

relation to increasing innovation in a company (Sknowinnov model)

11

Is a knowledge worker being sought who guarantees that the company may

gain the desired values of the qualification criteria for an innovative company?

11

Stage 1: The implementation of data which is characteristic for a company in a computer

program (consistent with the model of knowledge worker oriented company)

11

Stage 2: The application of a defined decision-making model with use of the implemented

data of a company with the aid of a computer program

41

Stage 3: The forecasting of the value of strategic knowledge resources in an innovative

company (the value of personnel usefulness function); depending on the defined values of the

11

Stage 4:Conducting an interview with a potential knowledge worker using the program —

innovation characteristics

establishing the current value of the value of personnel usefulness function

4Ll

Stage 5:The comparison of the forecasted value of a strategic knowledge resource with its

11

Stage 6: The recommendation of the m-th knowledge worker (in terms of the smallest dis-

current value

crepancy between the forecasted value of a strategic resource of knowledge with its current

value)

Fig. 5.1 The decision-making situation in which an innovative company is considering the
employment of a new m-th knowledge worker
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5.1 Sknowinnov System
5.1.1 Selection of Appropriate Knowledge Workers

The decision regarding the selection of appropriate employees requires that the
company management assess the efficiency of the investment. The application of
this model allows a forecast to be made about the value of the strategic knowledge
resources within a given organization (Patalas-Maliszewska 2009). The decision-
making situation, in which an innovative company is considering the employment
of the m-th knowledge worker, is presented in Fig. 5.1.

The decision-making situation of the company has been presented; this
determines whether the new knowledge worker should be employed in sales. In
addition, I will describe the example of company A2, which is looking for an
employee to fill the position of regional assistant. That company expects to retain its
current level of innovation.

The decision situation is as follows.

Stage 1. Using the computer-based Sknowinnov system, it is possible to check
whether the company complies with the specified reference model. A potential new
employee selects actions that will be performed in the company. The developed
reference model will help companies determine the work place for a new employee.

Stage 2. A tool in the Sknowinnov method supports decision making at the
strategic level for assessing knowledge in an innovative company. The following
information is produced:

e For my—regional assistant:

my* = —0,6490 + 3,4592X; — 2,2539X;3 — 2,0984X,> — 1,7486X 3>
+ 3,8323X,X 3,

where
X;—number of employees with science degrees,
Xi3—number of purchased and used licenses.

Stage 3. For a new potential knowledge worker as a regional assistant, by using the
decision model we obtain the following forecast of the personnel usefulness
function. This is the company’s request for the sample of A2’s values for knowl-
edge worker:

ms* = —0,6490 + 3,4592X; — 2,2539Xy3 — 2, 0984X,% — 1,7486X 3>
+3,8323X7X13,

where
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X;—number of employees with scientific degrees, and
Xj3—number of purchased and used licenses.

Stage 4. Using the Sknowinnov system, the actual value of the personnel useful-
ness function for a new employee is checked (see Appendix 1).

Stage 5. We then compare the actual value of the personnel usefulness function
with the expected value for the new employee. If these values are similar, it is
assumed that the employment of the employee will allow the current level of
innovation to be maintained within the company.

The actual value of the function: Wmy4 = 19

The forecast value of the function:

Wmy* = —0,6490 + 3,4592X; — 2,2539X 3 + 2, 0984X,% — 1,7486X 3>
+3,8323X,X13
= 19,6231

for X;—number of employees with science degrees, X; = 2,

X 3—number of purchased and used licenses, X3 = 1.

The company may decide to recruit new employees for the position of regional
assistant. This is because the predicted value of the personnel usefulness function
for the new employee is in line with the actual value of the function, which would
allow the company to maintain a certain level of innovation.

The resulting decision-making models may take different forms if changes are
made to the databases (database of values for the personnel usefulness function,
database of values for the characteristics of innovation). The larger the database is
(based on experiments and research results), the more accurate the defined decision-
making models will be.

The following section presents the decision-making situation in which an inno-
vative company is considering the employment of a new m-th knowledge worker.

5.1.2 Designing a Decision-Making Model for Assessing the Value
of a Knowledge Worker

Based on information found in the database for the values of strategic knowledge
resources and the qualification criteria for an innovative company, the variants of
the GMDH algorithm available in the computer program are examined.

Because of the possibility of using the GMDH algorithm only for nonsingular
matrices, the decision-making model with the following characteristics of
innovation is obtained:
¢ X,—number of new products implemented in a given year (for the last 5 years),
* X —number of completed research topics in a given year (for the last 5 years),
¢ X;—number of employees with science degrees,
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» Xg—number of employees with higher education in relation to other staff, and
» X;3—number of purchased and used licenses.

For m;—sales director:

The GMDH algorithm uses the best possible polynomial, which is characterized
by the lowest-value criteria for regularity assigned to the pair object (the values of
the characteristics of innovation in a company and the values of the personnel
usefulness function for the sales area). The algorithm evolution process is
completed on the second iteration. It should be noted that the second-degree
polynomial is obtained as a result of implementing the defined database. Thus, it
can be different from the value of characteristics of innovation.

In this way, the best polynomial is chosen, which is the one with the smallest
error of modeling.

m;* = 20,07759 + 0, 6842X, — 2, 1282X4 + 0,0909X,> + 0, 1610X >
— 0, 1818X,Xy,

where

X,—number of new products implemented in a given year (for the last 5 years),
and

X4—number of completed research topics in a given year (for the last 5 years).

For my—sales specialist:

In this way, the best polynomial is chosen, which is the one with the smallest
error of modeling.

my* = —34,1402 + 10, 12823X — 4,3094X 3 + 0, 0861X,> -+ 0, 8112X >
—1,0611X,X 3,

where
X4—number of completed research topics in a given year (for the last 5 years),
X 3—number of purchased and used licenses.
For m;__marketing specialist:
In this way, the best polynomial is chosen, which is the one with the smallest
error of modeling.

ms* = —1,0920 + 6,0274X, — 5,3324X4 + 0,3174X,2 + 0, 5490X >
— 0,8606X, X4,

where

X,—number of new products implemented in a given year (for the last 5 years),
and

X4—number of completed research topics in a given year (for the last 5 years).

For my—regional assistant:

In this way, the best polynomial is chosen, which is the one with the smallest
error of modeling.
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my* = —0,6490 + 3,4592X; — 2,2539X 15 + 2, 0984X,2 — 1,7486X 3>
+ 3,8323X,X13,

where

X;—number of employees with science degrees,

X 3—number of purchased and used licenses.

For ms—product manager:

In this way, the best polynomial is chosen, which is the one with the smallest
error of modeling.

ms* = —10,0552 + 3,4124X, — 0,2434X5 — 0,2298X,> — 0, 0193X5>
10, 1261X,Xs,

where

X,—number of employees with science degrees,

Xg—number of purchased and used licenses.

Polynomial models of decision making (Figs. 5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,
5.10,5.11,5.12,5.13,5.14, 5.15, 5.16, 5.17, 5.18, 5.19, 5.20, 5.21, 5.22, 5.23, 5.24,
5.25,5.26, 5.27, 5.28, 5.29, and 5.30) are constructed from the four groups in the
Sknowinnov method (Chap. 4). The Sknowinnov model allows the determination of
the value of the personnel usefulness function for a new employee, including the
value of innovation characteristics. Based on the projected value of these indicators,
the company management can decide on the selection of a new knowledge worker
(Fig. 5.1).

5.2  Case Studies Using the Sknowinnov System

5.2.1 Selection of Appropriate Knowledge Workers in
an IT Company

The decision about selection appropriate knowledge workers requires the company
management to assess the efficiency of the investment. The application of the
Sknowinnov model allows a forecast to be made about the value of knowledge
workers. The decision-making situation for a company considering the employment
of the m-th knowledge worker is presented below.

To illustrate the use of the Sknowinnov model, I will consider an IT company
that provides services in the form of projects for both organizations and individual
customers (Fig. 5.31). The company decides that it needs to find a new employee to
fill the position of sales specialist. It is assumed that in hiring the new employee, the
company wishes to maintain its level of innovation.

The Sknowinnov model was used to assess the following employment decisions:
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Fig. 5.2 Example of the Sknowinnov system in use
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Fig. 5.3 Example of the Sknowinnov system in use

Wms, = —34, 14 + 10, 13x4 — 4,31x13 + 0,09x4% + 0, 811x,3>
+ 1,06x4x;3 where

Wm*,—value of the personnel usefulness function for the sales specialist, x;—
number of completed research topics in a given year (for the last 5 years—at the IT
company this was four research topics), Xx;3—number of purchased and used
licenses (at the IT company this was three licenses).

The model compiles all groups of the elements of the Sknowinnov method. A
decision-making model for a selection of the knowledge (Sknowinnov model) was
built for each of five knowledge workers based on empirical research and using
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Fig. 5.4 Example of the Sknowinnov system in use
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Fig. 5.5 Example of the Sknowinnov system in use

GMDH. It allows a forecast to be made about the future value of the decision about
the selecting an employee to increase a company’s innovation capacity.

With the Sknowinnov model, the estimated value of the personnel usefulness
function (Wm*,) for the new knowledge worker to fill the position of sales
specialist was determined as: Wm*, = 14,86. The prospective knowledge worker
then completed the test for the Sknowinnov system to obtain the value of the
personnel usefulness function (Wm,). The actual value of the personnel usefulness
function for the prospective employee was Wm, = 11. Examples of using the
Sknowinnov system to obtain actual values for the personnel usefulness function
Wm, are presented in Figs. 5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10,5.11, 5.12, 5.13,
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Fig. 5.7 Example of the Sknowinnov system in use

5.14,5.15,5.16,5.17,5.18,5.19, 5.20, 5.21, 5.22, 5.23, 5.24,5.25, 5.26, 5.27,5.28,
and 5.29. The managing director of the IT company should not select this person
since his personnel usefulness function was unsatisfactory compared with the
projected value of this function at a given level of innovation.

In addition to being a calculation of the profitability of investment, this approach
would appear to be an excellent tool for an “economic” quantitative knowledge
analysis. The Sknowinnov model (based on collected data) connects selected
determinants described for an innovative company with the value of the personnel
usefulness function. It thus allows an assessment of the rationality of hiring
knowledge workers and their potential effectiveness. In consequence, this model
permits a quantitative evaluation of knowledge workers in a company to be made.
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Fig. 5.13 Example of the Sknowinnov system in use
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5.2.2 Selection of Appropriate Knowledge Workers by a Service
Company

The main purpose of the next experiment was to determine and compare the
forecasts of the value of the personnel usefulness function for a new m-th knowl-
edge worker; this depends on the defined values of the characteristics of innovation.
The object of this experiment for examining the effectiveness of the Sknowinnov
method consists of two features—a service company faced with choosing a new
employee and the defined innovation characteristics.

A service company decided that it needed to find a new employee to fill the
position of sales specialist. It was assumed that following the hiring of the new
employee, the company would maintain its current level of innovation. The
Sknowinnov model was used to assess the employment decisions:

Wmsp, = —34, 14 + 10, 13x4 — 4,31x13 + 0,09x4% + 0, 811x:3>
+ 1,06x4x3 where:
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where Wm*,—value of the personnel usefulness function for the sales specialist,
X4—number of completed research topics in a given year (for the last 5 years—at
the this was 5 completed research topics), X;3—number of purchased and used
licenses (at the company this was one license).

The estimated value of the personnel usefulness function (Wm;,) for the new
employee to fill the sales specialist position was Wi, = 20,46. The prospective
employee then completed the test to obtain the value of the personnel usefulness
function (Wm?2) according to the employee personnel evaluation sheet (described in
detail in Appendix 2). The actual value of the personnel usefulness function for the
prospective employee was W1, = 21 (Figs. 5.32, 5.33, and 5.34).
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An IT company:
Business processes for Knowledge Worker my: Sale

Specialist

v

Business Process:
Presentation of the IT solution for a manufacturing company (ac-

cording with p,4 — see Fig. 2.8-2.9)

Business Process:

g . N
Looking for new potential clients:
(according with p;o — see Fig. 2.8-2.9)
Business Process:

._’

Arranging a meeting with the client:

(according with p;s — see Fig 2.8-2.9)

N Business Process:
Informing about product’s qualities:

(according with pyo — see Fig.2.8-2.9)

Business Process:
Developing initial offer for the IT solution together with a time-

sheets and projects costs: (according with p,3 — see Fig.2.8-2.9)

Ly Business Process:
Developing finished offer for the IT solution together with a time-
sheets and projects costs: (according with p,4 — see Fig.2.8-2.9)

Business Process:

Lp| Finalising transaction (according with p,s — see Fig.2.8-2.9)

Fig. 5.30 Business processes in an IT company for a knowledge worker, m,—sales specialist
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Since there was similarity in the values—the actual personnel usefulness func-
tion and the predicted values based on the answer sheet—it was decided that this
company should hire the employee as sales specialist.

This monograph examines the usefulness and the applicability of my decision-
making model for selecting knowledge workers from a group of specialists in
selling. The information presented is based on a real case study. The sections
above presented a review of the appropriate research.

Reference

Patalas-Maliszewska, J. (2009). The concept of system supporting decision making enabling to
asses and forecast of knowledge in SMEs—Research results. Applied Computer Science, 5(2),
27-41.



The capacity to manage knowledge and convert it into useful products and services
is fast becoming the current primary executive skill. As a result, there has been a
flurry of interest in IC, creativity, innovation, and learning within an organization.
However, surprisingly little attention has been given to the management of depen-
dence on the value of IC and innovation in companies.

This monograph was motivated by the actual need of a manager, who had a
strong desire to improve his company’s innovation level through appropriate
knowledge worker selection. I began with a literature review of employee-selection
methods and definitions of knowledge workers. Next, by empirical research
conducted among Polish companies, I presented my polynomial models of decision
making (the best polynomials) for individual knowledge workers—m1, m2, m3,
m4, and m5. I established the Sknowinnov model, which allows a multi-criteria
evaluation of the effectiveness of knowledge worker selection in a company.

Personnel planning is particularly important in terms of efficient management in
a dynamic environment. The ability to select and use appropriate methods for
planning employment should increase the rational use of human resource in the
real economy. For an organization to succeed, management needs to operate at the
level of strategic planning. The proposed method (Sknowinnov method) for
assessing knowledge workers toward increasing a company’s innovative capacity
allows new employees to be selected on the basis of the experience of companies
with similar activities (see test results) and a questionnaire for assessing new
employees.

The Sknowinnov method can also be used in conjunction with other methods. It
consists of reproducing aspects of the actual working situation and processes in
terms of a model, which makes specific assumptions to improve their knowledge.
With the current state of research, this method can be applied by adopting a
reference model for the sales department for specific workplaces. The selection of
employees using the proposed method is characterized by objectivity; it is method-
ical, uniform, fair, impartial, and professional. Using the personnel usefulness
function should provide acquisition personnel with skilled staff, thereby ensuring
the smooth functioning of the organization over time.

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 121
DOI 10.1007/978-3-642-36600-0_6, © Springer-Verlag Berlin Heidelberg 2013
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An enterprising company functioning in a market economy has to implement
changes in its systems of organization and management. In economic practice,
making a decision in a company is conditioned by the actions of competitors and
changing factors in the business environment, e.g., technical progress and the
results of research. Because a competitive advantage accrues in those companies
that effectively generate, maintain, and exploit knowledge with respect to their task
domain and themselves, there is a need for a system to facilitate decision making at
a strategic level in terms of the profitability of investing in staff knowledge.

Companies that recognize the necessity to plan and report on their knowledge
value in the face of economic globalization and intensified competition have to
choose the correct, most appropriate method (or tool). In striving to attain their
main aim, which could be the improvement of certain chosen parameters within a
specific time frame, enterprises need an advisory system for evaluating and
forecasting their internal capital, especially IC.

Assessing the value of knowledge is a complicated task. The main sources of the
complexity with this problem are as follows: operating under uncertain conditions;
the multiple factors involved in making decisions (many parameters relate to the
effectiveness of a given undertaking, and they have different degrees of influence
on the final decision); and multiple levels of decision making (some parameters can
be determined as a result of the aggregation of secondary parameters).

Managing strategic knowledge in an innovative company comprises a number of
central issues, which are essential to an emerging company; they include the
following:

» Understanding the strategic role of IC.

» Understanding innovation and innovativeness.

* Creating the right kind of management for cultivating and sharing IC.
¢ Monitoring and valuing IC.

The core aim of the present work is to act as a guide to creating a universal
management model for strategic knowledge in an innovative company. The focus
has been on describing a model of a knowledge worker-oriented company and
creating a decision model for IC management in an innovative company. In
particular, empirical research was carried out among companies that conform to
the concrete model of enterprise. A software system for facilitating decision making
at a strategic level in terms of the profitability of investing in staff knowledge was
created; the designed method evaluates the effectiveness of investing in IC in a
company (Sknowinnov method), and it makes use of the results of questionnaire-
based research. The introduced Sknowinnov method allows for more possibilities in
the area of knowledge profitability.

In addition to calculating investment profitability, this approach appears to be an
excellent tool for an economic analysis of knowledge. The suggested IT tool for
assessing knowledge workers relative to increasing the innovation in a company
was based on my collected data. It connects the values of the personnel usefulness
function for employees with the characteristics of innovation and indicators that
allow an assessment of the rationality and effectiveness of knowledge. As a
consequence, the present study may also allow an evaluation of knowledge itself.



Appendix 1: Evaluation Sheet for a Knowledge
Worker in the Sales Area in an Innovative
Company

1. For marketing resources should not be:

Price
Demand
Product
Promotion

2. The life cycle of a product/service is:

The appearance of the product
Product quality

The length of the product life
Change in product prices

3. Product mix:

The set of all product lines

A collection of only one type of product

A collection of products aimed at a market
A collection of products with the same price

4. Distribution channels are different:

Market channels
Strategic channels
Economic channels
Production channels

5. Advertising is:

Any form of nonpersonal presentation and promotion of the product
(service)

Paying for an impersonal form of presentation and promotion of the product
(service)

Short-term action to boost sales of the product (service)

Any action aimed at promoting the product (service)

6. Direct marketing is:

Personal and direct presentation of the product (service)

Any form of nonpersonal presentation and promotion of the product
(service)

Customer relationship management

The use of nonpersonal contact tools to communicate with the client

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 123
DOI 10.1007/978-3-642-36600-0, © Springer-Verlag Berlin Heidelberg 2013
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7.

8.

10.

11.

12.

13.

14.

15.

16.

Appendix 1: Evaluation Sheet for a Knowledge Worker in the Sales Area. . .

Sales promotion is:

— Short-term action to boost sales of the product (service)

— The planned long-term promotion of a product (service)

— Measures to promote the product (service) conducted via the Internet
— Measures to promote the product (service) conducted by telephone
Public relations is:

— Promotion of products (services) in the media without permission

— Planned promotion campaign in the media

— The long-term promotion of products (services) in the media

— Any action aimed at promoting the product (service)

. Carrying out activities aimed at building a strategy for the company is impor-

tant because:

— Does not allow long-term development of the company in an industry
— Aanticipated change in the business environment

— Does not allow development in conditions of increasing competition
— Allows the elimination of the risk of misdiagnosis of business development
Asset-enterprise strength is not:

— The possibility of extending the range

— Good reputation with customers

— Being recognized as a market leader

— Experienced management team

Does the company intend to launch a new product on the market?
- Yes

— Now

— I do not know

Does the company intend to change the user market?

— Yes

— Now

— Ido not know

Does the company want to introduce new sales channels?

- Yes

— Now

— Ido not know

Does the company want to enter new markets?

- Yes

— Now

— Ido not know

Does the customer have an exclusive supply provider?

- Yes

— Now

— I do not know

Is the client sensitive to price changes?

— Yes

— Now

— Ido not know



Appendix 1: Evaluation Sheet for a Knowledge Worker in the Sales Area. ..

17.

18.

19.

20.

21.

22.

23.

24.

25.

Does the client use the supplier’s Web site?

— Yes

— Now

— I do not know

Is the customer satisfied with the work of the supplier’s sales offices?
— Yes

— Now

I do not know

Is the customer satisfied with the terms of vendor contracts?
— Yes

— Now

— Ido not know

Is the customer kept informed about changes in the company?
- Yes

— Now

— Ido not know

I represent the interests of the client’s in my own company
Occasionally

Sometimes

— Often

Very often

— Always

I maintain contacts with customers after the sale
Occasionally

— Sometimes

— Often

— Very often

— Always

I supplement knowledge about changes of product range in my company’s
— Occasionally

Sometimes

— Often

Very often

— Always

I inform customers about changes in the market
Occasionally

— Sometimes

Often

Very often

— Always

I supplement knowledge about changes in product mix at the customer
— Occasionally

Sometimes

— Often

— Very often

Always
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26. I prepare to talk to my customers
— Occasionally
Sometimes
— Often
Very often
Always
27. 1 lead discussions with clients
Occasionally
Sometimes
— Often
Very often
— Always
28. Number of years in a company. ...............
29. An age..
30. The number of my 1deas realized. .
31. The value of my patents. . ............
32. The number of my patents .. .......
33. The value of my copyright.............
34. The number of my projects pending patent..........
35. The number of my customers .
36. The number of my regular customers . .
37. The number of my transactions (such as auction busmess documents, contracts,
acquired clients)/month .............. ... ... ...
38. I care more about
— The feelings of people
— Their rights
39. I am usually more comfortable with people
— Who are gifted with imagination
— Who are realists
40. A bigger compliment is to define someone as
— Influencing other people
— A rationally thinking person
41. If I do something together with many people, it is more important for me
— To act in an acceptable manner
— To find my own course of action
42. T am more irritated by
— Theorists
— Extreme practitioners
43. Higher praise should be given to someone
— With vision
— With common sense
44. With me, it is more for
— My heart to rule my head
— My head to rule my heart
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45. 1 think a bigger mistake is
— An excessive display of warm feelings
— Not being simpatico
46. If I were a teacher, I would prefer to teach:
— Theoretical subjects
— Subjects based on important facts
47. Which word appeals to you more?
— Compassion
— Predictability
48. Which word appeals to you more?
— Justice
— Pity
49. Which word appeals to you more?
— Production
— Project
50. Which word appeals to you more?
— Mild
— Firm
51. Which word appeals to you more?
— Indiscriminate
— Critical
52. Which word appeals to you more?
— Literal
— Figurative
53. Which word appeals to you more?
— Ingenious
— Practical



Appendix 2: Guide for Using the Software
System for Facilitating Decision Making

at a Strategic Level in Terms of the Profitability
of Investment in Knowledge Workers
(Sknowinnov System)

The method for managing strategic knowledge in a company—the Sknowinnov
method—uses the GMDH algorithm to predict the characteristics of innovation that
will result through hiring knowledge workers. To verify the practical usefulness of
this method, which was developed as a computer program, a series of tests have
been designed. Implementing the software system facilitates decision making at a
strategic level in terms of the profitability of investing in staff knowledge
(Sknowinnov system).
This appendix contains the Quick Start Guide to the Sknowinnov system.

Startup and Operation of the Program

When the Sknowinnov system is started, the window title is displayed on the screen

(see Fig. A.1).

The application window consists of the following elements (indicated in

Fig. A.1):

e A—[Add] button: This allows a new company to be added. The next steps
include a checklist of whether the company making the application meets the
objectives and criteria for the reference model enterprises of small and medium-
sized enterprises, as defined in this work. This leads to a number of tests
completed by every employee in the sales department.

» B-[Edit] button: This position provides data analysis of the companies according
with a reference model.

e C—[Delete] button: This allows the deletion of data relating to an enterprise.

e D-[Analysis] button: This provides data analysis.

« E-[Export] button: This allows the transfer of data to an Excel file.

e F-[F(W)->] button: This displays the value of the utility function for each
employee in the company.

¢ G—[End] button: This allows the application to be exited.

» H-[Special] button: This allows data analysis to be performed on selected
companies.

» [-[Filter] button: This allows data analysis using introduced criteria.

J. Patalas-Maliszewska, Managing Knowledge Workers, Management for Professionals, 129
DOI 10.1007/978-3-642-36600-0, © Springer-Verlag Berlin Heidelberg 2013
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Fig. A.1 Window title of the program

A Company

Selecting [Add] position in the window title allows a new business to be added. It
permits verification as to whether it is possible to carry out the forecast efficiency
for selecting employees by the enterprise. The decision-making procedure for
selecting knowledge workers is appropriate only for a knowledge worker-oriented
company (see Sect. 3.2.2).

After starting the program, the [Add] window appears, where the user defines the
business (Fig. A.2). The user selects the appropriate areas using the mouse.

The software user has the option of selecting the area in the company where he
or she works (Fig. A.2) and the actions to be performed (Figs. A.2, A.3, A4,
A5, and A.6).
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Tests to Obtain the Value of the Personnel Usefulness Function

To obtain the value of the personnel usefulness function for each employee in the
sales area in a company, the employee has to answer the following questions
(Figs. A.7 A8, A9, A.10, A.11, A.12, A.13, A.14, A.15, A.16, and A.17).

User-defined data obtained from the value of the personnel usefulness function
for personnel and its components are entered (Figs. A.18 and A.19).
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Forecast Value of the Personnel Usefulness Function According
to the Level of Innovation in a Company

The “prediction” (Fig. A.20) allows the user to forecast the value of the personnel
usefulness function according to the level of innovation in a company by means of
the resulting decision-making model, which links selected indicators of innovation
with the real values of this function. The GMDH algorithm applied to the objective
selection method involves creating an employee database containing the data
recorded during observation of the test object (a company). The base rates of
innovation and values for the personnel usefulness function were established
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based on the experience of 10 Polish companies. Surveys were conducted among
Polish enterprises that fitted the model reference.

The prediction button of the program includes the following options (Fig. A.21):
¢ [Load] button—allows the selection of data from an Excel file (Fig. A.22).
¢ [Matrix] button—allows the data to be shown

There is the possibility of introducing a new database. Consequently, a new
decision model is created, as defined by the employee based on the developed
procedure.

Option [Converts]: this allows the forecast value of the personnel usefulness
function to be read for the new potential employee under the applicable decision-
making model and parameter values entered by the user. The [Converts] button
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includes the [Export] function, which allows the transfer of data to an Excel file to
supply the predicted values for selected parameters (any user) (Fig. A.23). The
method of forecasting and interpretation of the results are discussed with the
examples in third and fourth chapter.

The Excel file provides the opportunity of presenting the next steps defined in the
employee-selection procedures (Chap. 5) (Figs. A.24 and A.25).
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