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A b s t r a c t

The study is a result of research conducted in the environments of engineering and technical
employees in industrial enterprises. The authors indicate the main dilemmas of modern entrepre-
neurship and innovation and present a development methodology based on a parallel increase in the
adaptability of cultural and technological innovation. The authors have exposed a language and tool
gap in the context of electronic communication and information processing technology, in particular,
the effects of application of integrated computer systems CAD/CAM/CAE with a three-dimensional
and animated option of electronic documents PDF and DOC.

Introduction

Three basic categories: matter, energy and information have a decisive
significance while determining the epoch of the world’s civilization develop-
ment. In the industrial era it was the consumption of energy that determined
the success. The era of information has come now and it became a decisive
factor of running social-economic activities. The change of epoch became
palpable with the mass popularization of the computer, universal software and
worldwide network of informative sources, that is the Internet, in other words
with very fast development and popularization of ICT technology (Information
& Communication Technologies). Present epoch is called differently but
undoubtedly it is an epoch of digital processing of information in which the
importance of matter and energy decreased, but, of course, they are still
indispensable.
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This work is based mainly on research conducted in industrial enterprises,
which have to face many contingents of harsh competition not only on the
home market but also on the European and the global one. The aim of the
study is to identify the reasons for the low level of innovation and application of
new technologies in the practice of Polish industrial enterprises and to present
the methodology and tools that eliminate the identified causes. The identifica-
tion of the causes was achieved mainly as a result of the synthesis of the
conclusions of the research conducted in the years 2010–2012 (SALA, TAŃSKA

2010a, 2011), which have been verified in the study carried out in 2012. The
research was conducted as a part of innovative project testing the international
components called „The Way to Professional Excellence” realized within the
Operating Program Human Capital, Priority VIII Regional economic human
resources: Activity 8.2 The transfer of knowledge; Sub-activity 8.2.2. Regional
Strategies of Innovation. The leader of the project is NSZZ Solidarność of
Shipyard in Gdansk and the main partner is The Department of Ocean
Technology and Shipbuilding at University of Technology in Gdansk.

Material and some methods –
identifying the causes of collapse

Polish industrial enterprises experience essential helplessness of different
advisory-training-research institutions which should support them. Industrial
enterprises do not obtain essential support from the informative sources as far
as innovative activity is concerned so they do not trust such entities, Central
Statistical Office (GUS 2011) reveals a trace cooperation of innovatively active
enterprises with: research center PAN (3.6%), research institutes (6.0%),
foreign public research institutes (3.4%), schools of higher education (5.9%).
The situation is similar with the usage of informative sources within a group:
research-technical group, specialized group, professional societies and commit-
tees (4.9%). The market suppliers of innovative solutions are in the best
position (GUS 2011). Various fields of science verify their methodological bases
and paradigms as well as they experience reorganization and significant lack of
subsidies in Polish institutional reality. The term paradigm is used in accord-
ance with the interpretation by R.S. Covey’a, that is it involves „model, theory,
perception, assumption and a reference point” (COVEY 2010). Such a situation
takes place in humane and social sciences, economic and technical ones, as
a result, they are less useful for the practitioners who look for support. At
present a quite commonly applicable paradigm (SALA, TAŃSKA 2013a) involves
innovation so it is sensible to focus on creating innovation as a part of
innovative activity.
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The concept of innovation is understood as implementing a new or signifi-
cantly improved product (articles, services) or a process, new organizational
method or new marketing method in economic practice, the organization of
workplace or regarding the surrounding. In definition accepted in methodol-
ogy, GUS adds that „A new or considerably improved product is implemented
when it is introduced onto the market. New processes, organizational methods
or marketing methods are implemented when the actual usage by the enter-
prise takes place” (GUS 2011).Various measurements and analyses concern
the innovative activity which involves engaging the enterprises in different
scientific, technical, organizational, financial and commercial undertakings
leading to implementing innovation. Some of these activities have an innova-
tive character whereas others are not new but necessary to implement
innovation. It is accepted that an innovative activity includes research-devel-
opment activity as well (R+D), which is not directly connected with creating
a particular innovation.

There are many attempts of interdisciplinary „fusions of knowledge” to get
to know and which support modern reality. Such an attempt is the idea of
commercialization of scientific research results or combining the engineering
with managing as well as the concept of instituting of the transfer of knowl-
edge, technology and technical science. A some sort of attempt of motivating
the enterprises to cooperation and, as a result, to innovation is the concept of
creating an intelligent organization as well as academic entrepreneurship with
its main trend of university spin enterprises so called spin-offs or spin-outs. Of
course the dilemmas and contingents are similar (CHYBA 2011). The concept of
transforming the research results to be used in practice as well as the
methodology in a form of a guide for innovators undertakes the intention of
„knowledge fusion” (JASIŃSKI 2011).

It seems that all undertakings lack some systematic coherence which would
get to the nub of Polish technical, economic and social specification. A Polish
role model can be an engineer Eugeniusz Kwiatkowski in II Republic of
Poland, who impersonalizes the success of hitting the hot spot of innovative
industrial activity. The American guru of proactivity at the turn of 20th and
21th century was S. R. Covey with his relations between the knowledge, skills,
desire and habit as a cumulated value. The concept of mutual influence is
presented on figure 1.

It is obvious the measurements of the innovativeness of enterprises are not
enough, concrete activities supporting innovative activeness are necessary.
The knowledge (what and why) as well as skills (how) are not enough. The will
I desire-I want is necessary and at that point the condition of making a habit is
fulfilled (COVEY 2010). In relation to this the process of transfer or transform-
ation should not be treated as a sign of vertical transfer of technology „from
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Fig. 1. Effective habits
Source: COVEY (2010).

top to bottom”, that is the transfer of scientific-technical knowledge from
research center to the enterprise. Unfortunately, too often in our country there
is a scheme of such transfer which is interpreted as a traditional, one-
directional, line transfer of technology. Many publications mention the modern
approach as an interactive model of transfer but it seems all attempts of
partner implementations have an incidental and local character.

On one hand we know much about industrial enterprises (in a collective as
well as individual aspect), on the other side it is difficult to take responsibility
for the way a particular production system should be as it is „designed with
a purpose and organized as material, energetic and informative structure
exploited by a human being and aimed at manufacturing certain products [...]
to fulfill various needs of the consumers” (DURLIK 1993). In regard to the
information provided above the issue of how to realize the concept of entrepre-
neurship and innovativeness in the area of technology is still open. Innovative
process in its activity-related meaning is limited by a time range from the
concept till the realization.

Working on the process of creating the innovative value the initial analysis
of the enterprise’s needs is more and more commonly limited to the identifica-
tion of gaps (JASIŃSKI 2011). The professional literature offers few proposals of
identification and measurement of the gaps but they all can be reduced to
a generally defined informative gap (OLEŃSKI 2000). According to few interpre-
tations, an informative gap has a multidimensional character. There are also
interpretations focusing on indicated measurements, among others, moti-
vational, emotional, competence, educational ones as well as technical, techno-
logical, effective or developmental ones.

As far as Polish conditions are concerned there are difficult institutional
contingents (SALA, TAŃSKA 2013b) of identifying innovation so it is worth
signaling the importance of the developmental gap understood as the differ-
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ence between the potential of an activity (e.g. the culture of an organization,
leadership skills, logistic skills, available resources, that is passive power) and
the potential of the influence (e.g. the effectiveness and cultural aspirations,
the structure of authority, the features of strategic leadership). The crucial
barrier resulting from the experiences of Polish system transformation is a low
level of trust which leads to a low level of cooperation. The consequence of such
behavior in economic life is operating on a protective level of communication.
These dependencies are presented on the diagram on fig. 2.

Fig. 2. Dependency of trust and co-operation
Source: COVEY (2010)

Defensive level of communication eliminates a synergetic effect resulting
from high trust and cooperation. Crossing this barrier is not easy and
a methodic proposal was prepared by S.R. Covey. According to the authors, it is
a primer for proactive social-economic behavior in our country but this
proposal is not enough.

Discussing the results

On the basis of conducted research the authors prepared methodology
based on parallel increase of cultural adaptation and technological innovative-
ness in an industrial enterprise. In the context of communication the language
gap was underlined which can be pragmatically called a tool gap because it
focuses not on a natural language (mother tongue or a foreign one) but on an
artificial language such as computer graphic tools. Traditionally a technical
drawing was the main carrier of technical information and from such a form of
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presenting a technical project the development of integrated computer systems
of CAD/CAM/CAE type started (NIKLAS, ŻRODOWSKI 2012). The present state
of the most advanced solutions in processing digital graphics such as CATIA,
NX, Pro-Engineer (producers: Dassault Systemes, Siemens PLM Software,
Parametric Technology Corporation) offers complete environment to com-
municate in enterprise. It is not merely a tool to design but to integrate
management of the product life cycle in an industrial enterprise regardless the
branch and technical education (vocational, technical and engineering). Infor-
mation gathered during initial research conducted on engineers and techni-
cians supports this thesis.

Undoubtedly the image of a modern enterprise for over 40 years involves its
attitude to using information as well as its level. The conceptual assumptions
of proposed approach are presented on the figure 3.

Fig. 3. Conceptual assumptions of tool approach to the transfer of knowledge

The assumptions of approach presented on figure 3 are very simple. All
potential subjects of pro-innovative cooperation require mutual language as
a platform to communicate. This language cannot, of course, be too difficult
and should support all types of innovation. At the beginning of the research the
authors, using the „top-down” approach, elaborated the positive verification of
UML language (SALA, TAŃSKA 2010b), but unfortunately mainly on the level of
organizational innovation. UML language is a tool of software engineering and
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in the context system, business and process diagrams constituate a useful
graphic language of communication on the decisive level. Between the man-
agers on all levels, during the conceptual cooperation as well as during
implementation, exploitation and modernization in the IT system life cycle.
Unfortunately UML turned out to be too abstract and not efficient enough for
industrial enterprises, especially in reference to communication with the
engineering-technical employees during the product innovation. In 11.4% of
Polish industrial enterprises the product and process of innovation took place
in percentages of all industrial enterprises between 2008–2010. In the develop-
ed countries belonging to UE this indicator shapes at the level of 20–30% of all
industrial enterprises (GUS 2011).

As a result of „bottom-up” analysis of technicians and engineers it can be
ensured, although the research hasn’t been completed yet, that the proper
platform of cooperation and communication is a graphic language integrated to
a computer system of CAD/CAM/CAE type. The verification at workplace
realized by the individuals with formal education on the level of a vocational
school is planned for the season 2013/2014. The starting point was the
diagnosis of gaps in engineers’ competences with different areas of specializ-
ation in reference to the standard competence of a new profession „Product
Engineer”. Self-diagnosis was prepared and improved as a part of few research
projects (SYMELA 2011). The analysis showed that a narrow atomization of
technical specializations is a barrier for the flexibility, effectiveness and
innovation in practice. The practitioners experienced by Polish conditions feel
like „the prisoners” of traditional divisions and tools. The self-diagnosis and
brief introduction to the potential of modern tools and the ways of team
cooperation used by tool-advanced industrial enterprises stimulated the im-
agination and motivated to the development in this direction. Few tests on the
level of an engineer were prepared for testing (42 hours), on the level of
a technician (24 hours) and on the vocational level (18 hours). Unfortunately,
the first stage of research verified only the conceptual assumption of the tool
approach toward the transfer of knowledge. Strengthening this initial fascina-
tion of engineering-technical workers requires much more work-consuming
and consequent method presented on figure 4.

The methodology assumes the realization on two methodic layers, usually
weakly integrated in industrial enterprises casually called „soft” and „hard”
(or clean and dirty, or white and blue collars or accountable for daily wages and
task-piecework or administration and production). These are old divisions and
antagonisms which Polish industrial enterprises did not manage to eliminate,
even in the case of the most modern „high-tech” enterprises (and such
enterprises were studied). On the diagram of methodology (fig. 4) the left side
represents main „soft” contingents, and the right one – „hard” ones. In such
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a case one can think about an integrated pro-innovative effect in a Polish
industrial enterprise if at the same time the increase of cultural adaptation is
guaranteed (left side of the diagram) as well as the increase of technological
innovation (right side of the diagram). The method of integrating two essential
layers can be achieved as a result of realization of central process of team
integration by the coordination of design works (workshop).

The diagram of methodology (fig. 4) distinguishes three stages of time
dynamics. The boundaries of vertical and horizontal divisions were not graphi-
cally presented on the fig.4, to avoid the deterioration of readability of the
transfer of integrating relationships. Stage 1 involves the preparation to
implement the methodology (in an actual cycle) by preparing few or few dozen
leaders of team work, stage 2 is the research part of undertaken projects, stage
3 is a project and documentation part. Methodology has a cyclical character
which means it should be repeated. The first cycle can be on the advantage of
the theoretical solutions (acquired during trainings) over the practical sol-
utions which serve more to credibility than their utility(similar to the process
of creating academic papers but within a team, not in an individual way).
Second and following cycles should have more practical character with keeping
the correctness of used methods and techniques. More often advisors, consul-
tants and scientists get to know the specific of an enterprise (the change of the
direction of the transfer of knowledge). The necessary condition is the publica-
tion of the research results of every team, subjecting every work to the process
of reviewing by scientists and practitioners as well as public presentations (at
least to all teams and all cooperating specialists of the responsible advisory-
training-research unit). Unfortunately, the implementation of methodology in
40 enterprises did not obtain the subsidy in a contest organized by PARP and
its efficiency is presently studied in a selective way, not in a complex way. It
seems that a complex realization of methodology in an industrial enterprise
would cause the most spectacular effect in the period from 1 year to 2 years
depending on the branch and the size of the enterprise.

Finally the time has come for the attempt of implementing methodology
leveling the gaps requiring interactive but not one-directional transfer of
innovation. Identification and enlightening of the most essential contingents of
pro-innovativeness take places as a result of the verification. The barrier of
outside cooperation between an industrial enterprise and symbolically pres-
ented advisory-training-research unit is crossed. The need of inner cooperation
in an enterprise is stimulated and the ways, methods and techniques (almost
approaching a habit) are acquired and strengthen. The communication lan-
guage necessary to increase the effectiveness of cooperation between engineer-
ing-technical positions as well as with other participants of design, production
and service processes, that is in all business processes, was accepted, adapted
and verified.
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Fig. 4.The methodology of the increase of cultural adaptation and technological innovation in an
industrial enterprise
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Regarding the above, another task is to make the contingents for the technical
information carriers more precise so the document would be useful for all and
at the same time the cooperation would become too work-consuming
and one-directional. An example of traditional documentation is presented on
figure 5.

Fig. 5. Traditional documentation of component details and product installation
Source: NIKLAS, ŻRODOWSKI (2012)

Undoubtedly the knowledge on technical information carriers is very
crucial and connected with precise contingents but simplifying it involves the
necessity of introducing a three-dimensional and animated documents, an
example of which is presented on fig. 6. Such a document can be read by using
universal and free browsers (e.g. Adobe Viewer), to which, with the document
itself, an additional tool stripe regarding animated operations is downloaded as
well (fig. 7).
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Fig. 6. Three-dimensional and animated operation of an electronic document of a product and its
installation from fig. 5 (stages and component details) in a PDF format started

Source: NIKLAS, ŻRODOWSKI (2012).

Figure 7 presents the two toolbars – top bar applies animated PDF
document and toolbars at the bottom of the drawing on an animated document
in DOC/JT. Toolbars ensure that each 3D object (model, product) can be
rotated and enlarged, it can be viewed by the structure (tree) model from
different perspectives and with different types of light. In this way, anyone can
read the information relevant to the professional activity and its role in the
team or process (from design through production, operation, and visualization,
promotion and sales).

Fig. 7. Toolbars for animated electronic technical document in PDF format (top) and DOC/JT
(bottom)
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Of course, what is important and unique is the organization of the flow of
documentation for individual files (such as PDFs in Figure 5–7) to the group of
specific arrangements.

Conclusion

In the summary of reflections concerning authors’ proposals for Polish
industrial enterprises of the first decade of the 21st century it is worth
underlining that an enterprise cannot be innovatively active or innovative
among other things without: objective identification (self-reflection of the
employees and employers), the state of activeness and, as a result, without
credible and advanced ICT usage as well as using effective methods and the
ability to cooperate.
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