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Abstract: The main purpose of this article is to present the concept of a regional knowledge management system (RKMS)
and the role of regional technology observatories in creating such a system. The commencement of conceptual work on an
RKMS results from the need to practically embed the functioning of regional technology observatories in the Silesian
Voivodeship in the broader context of managing the development of the region. The formal role of regional technology
observatories in the Silesian Voivodeship in shaping the RKMS can be indicated since 2013, when the Network of Regional
Specialist Observatories (NSRO) was established. The method used in the article was case study. Based on analyses of the
literature, the characteristics of RKMS were identified and then, using data from 2010 to 2024, the NRSO was described and
the characteristics of RKMS that NSRO met were identified. The article identifies the directions of development of RKMS and
indicates the conditions favourable to endogenously rooted specialisations in the region, which have development potential
in a global perspective. As an example of the scope of knowledge acquired by observatories, the results of research in the
materials production and processing sector regarding innovation management and business models in this sector were
presented. The example uses a quantitative analysis in which data was collected during direct surveys of companies. The
research sample covered n=50 companies in the manufacturing and materials processing sector.
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1. Introduction

The regional knowledge management system (RKMS) has different features than the enterprise system. The
region can be treated as a specific organisation that implements all management functions (planning, organising,
motivating, and controlling) for its stakeholders: businesses, scientific institutions, cities, and other organisations
(Zhao&Ordofiez de Pablos, 2011).). The nature of knowledge management processes in RKMS remains the same
as well-known SECI model (Nonaka&Takeuchi, 1995) but the knowledge transfer takes place between different
people in different organisations. The regional authorities are not the only recipients of knowledge created and
used in the region. Regional businesses, scientific institutions, and local authorities are actors in this system by
actively participating in knowledge exchange processes.

The purpose of the paper is to present specific features of the RKMS using the example of the system operating
in the Silesian Voivodeship and the role of Regional Technology Observatories operating under the auspices of
the regional authorities.

2. Literature Review

Knowledge management involves identifying, acquiring, collecting, storing, and sharing knowledge. The
definitions of knowledge management emphasise the process of its flow and transformation, and management
is especially about conscious and purposeful processes (Probst et al., 2000; Davenport and Prusak, 2000;
Wallace, 2007; Jashapara, 2004). As part of the knowledge management process in an organisation, we take into
account processes that go beyond the boundaries of the organisation (knowledge acquisition, knowledge
sharing) as well as processes of informal knowledge flow. This is a significant challenge for knowledge
management systems and is even more pronounced in the case of regional knowledge management systems.

Knowledge management systems (KMS) are often reduced to ICT systems that support the management of
explicit knowledge, while they should facilitate the natural process of transferring both explicit and tacit
knowledge. In the literature, we can indicate examples of KMS implementations for the public sector
(Nor’ashikin et al., 2024).

RKMS should have a specialisation that strategically defines what knowledge it concerns and who is the most
important end-user of this knowledge. Sardjono et al. (2024) present the evaluation model of RKMS for
addressing natural disasters in Indonesia. The main recipient of knowledge in this case is the National Disaster
Management Agency (BNPB) in Indonesia. Similarly, Calvani (2010) describes the need for the creation of RKMS
in the area of new threats and methods to limit these risks. The Interregional Crime and Justice Research
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Institute of the United Nations (UNICRI) established regional knowledge management systems with the objective
of facilitating the flow of information among states, using existing knowledge and data to develop common
strategies and response mechanisms. In this case, the term "regional" refers to the global region of eastern
Europe.

There are many similarities between the regional knowledge management system (RKMS) and the regional
innovation system (RIS). Ph. Cooke described the essence of the regional/national innovation system that serves
to provide knowledge to entities in the region/country. Of particular importance is the problem of transferring
knowledge from scientific units to enterprises, which has been discussed for decades (Cooke, 2004). It should
also be noted that, in addition to the knowledge management system, RIS also includes innovation
infrastructure, i.e., innovation support entities administered by local and regional authorities. The core of the
regional innovation system is the creation, transfer and application of scientific and technological knowledge to
promote the regional knowledge innovation, technological innovation, knowledge dissemination and
application among the regional entities.

Zhao and de Pablos (2011) present the theoretical assumptions of RKMS from the point of view of core
management functions: planning, organising, leadership, and control. According to the authors, there are the
following activities that the RKMS fulfils, linked to the core management functions.

1. Planning

e  Basic scientific research programme

e Technology foresight programme

e R&D programme

e  Science and Technology Cooperation Programme

2. Organising — stimulating and coordinating cooperation between actors of the regional innovation
system

3. Leadership — Governing role in regional knowledge flow by establishing infrastructure for regional
knowledge creation, diffusion, and storage

4. Control

e jdentifying failure issues within the region in terms of main knowledge production and knowledge
market exchange;
e Identifying failure issues of knowledge exchange

The role of the government is to provide a good learning and innovation environment, build an innovative
atmosphere, and create systematic conditions for regional innovation. We are therefore dealing with real
aspects (objects) and ephemeral phenomena such as knowledge transfer. To describe the processes that take
place between tangible and intangible creations, Czarniawska's concept of ‘action net’ is the best one
(Czarniawska, 2004). RKMS is thus an action net that involves the creation, transfer, storage, and sharing of
knowledge to create value in the region. S. Olko described action nets in creative clusters, identifying the main
interrelated activities and the relationships between them (Olko, 2023).

One of the valuable instruments providing knowledge about technological development is the technology
observatory. The Technology Observatory on the regional level is the undertaking, the purpose of which was to
win and deliver knowledge on development of technology to the major stakeholders of regional development:
regional authorities, companies established within a given region, and institutions cooperating with companies.
The organisational form of technology observatory may correspond to differentiated configuration of entities
composing the regional innovation system: it may be hierarchical, heterarchical (network form), polycentric, and
it may also have dual nature, i.e. have some hierarchical and heterarchical features (Cooke et al. 1997).). The
concept of technology observatories comes from the European Key Enabling Technology (KET) observatories
(European Commission, 2015).

3. Network of Regional Specialist Observatories as an Instrument of Regional Knowledge
Management System

The Network of Regional Specialist Observatories (NRSO) was established on 13 March 2013 as part of the
system project of the Marshal's Office of Silesian Voivodeship entitled 'Management, implementation and
monitoring of the Silesian Voivodeship Regional Innovation Strategy' (3rd edition) carried out from 2011 to 2013
in partnership with the Silesian University of Technology in Gliwice, the University of Economics in Katowice, the
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Central Mining Institute and the TECHNOPARK Gliwice Science and Technology Park).). NRSO operates on the
basis of an agreement between the Regional Government of the Silesian Voivodeship and the Partners
responsible for the individual technological areas of regional specialisation identified in the “Technology
Development Programme for the Silesian Voivodeship”. This has created a permanent platform for cooperation
between key participants in the region's innovation ecosystem, enabling the implementation of activities to
build and strengthen innovative potential. The leader of the network is the self-government of the Silesian
Voivodeship, which ensures continuity and effectiveness of activities undertaken within the NRSO.

The following tasks were identified during the development of the NSRO, which the partners will be required to
carry out:

e Gathering information and data necessary for the region's authorities to diagnose the potential in a
given technological area.

e Monitoring and evaluating the impact of public interventions on the development of a technological
area.

e Acting as an animator and advisor for enterprises, units supporting the technological development of
the region.

e Organising/co-organising events and meetings.

e Involvement in cooperation with other national and foreign observers.

Figure 1 shows the structure of the NRSO with each observatory not being a separate organisational entity, but
an activity assigned to an observatory leader. The Marshal's Office is the Leader of the whole network,
coordinating the activities of the network and acquiring projects to ensure its continuity. At the core of the
network are three coordinating bodies: Steering Committee, Silesian Innovation Council, Programme Council of
the Observatory Network.
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Voivodeship

Silesian Innovation
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|
|
Program Council of the |
|
|
|

i
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TRANSLOG 3 I
[

|
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Figure 1: Structure of the Regional Knowledge Management System — example of the Network of Specialist
Regional Observators. Source: Own elaboration
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The Steering Committee is made up of 32 people representing all the institutions involved in the NSRO, led by
representatives of the Marshall Office. The committee comprises representatives from eight universities, five
research institutes, and three business environment institutions. Silesian Innovation Council consist of 28
members and 13 external experts. As with the steering committee, they represent the regional scientific and
business environment institutions.

The network currently has nine specialised observatories in the technological areas shown in Figure 1. The
observatories are consortia of partners with a separate leader, a scientific research institution or a business
environment institution. Each observatory is contractually obliged to prepare biannual reports on the state of
development of the technology area. This report includes, in particular, information on ongoing projects,
regional scientific and research resources within the technology area, identification of regional trends, and
recommendations for further development of the technology area. This information is obtained from the
business sector and scientific institutions.

4. Knowledge Gained by NSRO - Research in Environments Where Technologies are Used

One of the main objectives of the NSRO is to gather information related to broadly understood innovation
management models, the state of innovativeness of enterprises and the needs for support in gaining and
implementing innovations, mainly from the public sector. Each of the nine observatories presented in Figure 1
prepares its scope of research in environments that use technology. As part of a project supporting the network's
activities in 2023, a survey was conducted of companies operating in the technological area of materials
production and processing. The research was carried out by the observatory in this technological area
MATERIALS), which is run by a research team at the Faculty of Organisation and Management of the Silesian
University of Technology in Gliwice. The subject of this research was innovation management, business models,
innovation application, strategy and organisational structure, development of human resources, and the impact
of innovation on the functioning of the company. The results of this research, i.e. the information and opinions
obtained, were a component of the information resources in the regional knowledge management model
enabling the creation of instruments to support innovation management and reduce the risk of innovation
application. The following research techniques were used in the study:

e diagnostic survey using a research questionnaire addressed to companies in the materials sector,
e multiple case studies (4 companies),

e documentation analysis of the 4 companies under study,

e interviews with managers (4 companies).

In the case of the first method, surveys were conducted in 50 small and medium companies selected in the
Silesian Voivodeship. The basic selection criterion was the business activity conducted in the field of production
of one of the following: metal materials, plastics, ceramics, and composites. The survey was carried out between
4 May and 24 May 2023 and as result, n=50 completely completed questionnaires were obtained. This sample
size corresponds to the minimum sample size determined by the historical method cited by G. Churchill (1995).
Historical data suggests that for regional surveys conducted in institutions, with the number of subgroup
analyses from 0 to 9, the sample size should be between 50 and 200 entities. According to the Central Statistical
Office, the general population of companies in the manufacturing and materials processing sector in the Silesian
province includes N=9 771 companies.

The questionnaire contained 32 extensive questions, open and closed, single and multiple choice, and covered
the following research areas:

e General characteristics of the company. This area provides information on the products (leading
activity), markets, ownership structure, scale of capital, revenue, and employment of the surveyed
company. We also asked about the implemented management standards (ISO, HCCP, TQM). An
important piece of information was the ratio of R&D expenditure to revenue in the last 3 years. The
responses were obtained in the form of a constructed percentage scale.

e Practice in innovation management. The questions dealt with two important issues.The first was the
types of innovation applied in this area: product, process, organisational, marketing, management
and social innovation. Given the extended classification of innovations, these concepts were
explained to respondents. The second is the sources of funding for the innovation, i.e. loans, own
funds, public funds, or other funding. The answers to these questions provide information related to
the applicability of innovations and the associated risks.
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e Strategy and business model. The first part of this area focused on how the different types of
innovation related to strategy and its elements, as well as to the business model. Respondents were
asked to provide information on both the actual and the postulated (benchmark) state.

e Organisational structure. The information obtained was related to the current functioning (or
planning of functioning) in the company's management system of a unit or position related to the
R&D and innovation process or function. Respondents also assessed the status and intentions of
cooperation in technology transfer and innovation.

e Knowledge management. In this area, it was important to explore the elements of knowledge
management present in the company such as systems, procedures, instruments and tools for
knowledge management, concepts and methods used to support knowledge creation, talent
acquisition and utilisation, and management of innovative projects. Another important problem in
this area was the assessment of risk management. The questions concerned the mapping of risks and
the assessment of the importance of different types of risk, including in particular risks related to the
impression of different types of innovations.

e Employees. The focus was on the aspects of human resource management related to the creation
and implementation of innovation. Information was obtained on employee development in the area
of research, development, and innovation, as well as on preferences for issues in this area (e.g.,
design, technology, quality).

e Needs and expectations of the company towards the administration, cooperation with the
environment. In this area, information was obtained on the entities, subject and scope of cooperation
with the environment related to innovation activities in the broad sense. Areas of support expected
by public sector enterprises in the implementation of innovation were identified.

e Self-assessment of innovation management. The final element of the research questionnaire is a
request for respondents to self-assess the management of innovation in their company compared to
other companies in the industry researched in Poland. Factors such as cooperation with the
environment and the wuse of public support, innovation project management, or
product/process/technology development were valued.

The following section presents analyses of the responses to selected questions from the research survey. The
broad scope of the survey research has allowed the acquisition of knowledge in the field of innovation in the
manufacturing and materials processing sector, which is an important information feed for the RKMS.

The effects of the company's innovation policy, strategy, and management are the implementation of different
types of innovation. Their structure illustrates the specific preferences of the company in the implementation of
innovations, which results from the competitive position as well as the possibilities (including financial) of the
organisation. Figure 2 presents the answers to the question ‘What type of innovations has the company
introduced in the last 3 years?’ which shows that by far the most common innovations introduced were product
process innovations, which dominated in 80% and 66% of the surveyed enterprises, respectively. The primacy
of product innovations results from the frequent use by SME enterprises of strategies to distinguish themselves
with products meeting customers' expectations, used by them for further processing. The need to implement
product innovations is also influenced by the requirements set by corporations in cooperation chain systems.
The importance of using process innovations is justified by the nature of the sector (production of materials),
where new technologies enable the creation of innovative products but also affect cost competitiveness by
reducing direct costs, i.e. materials, raw materials, energy, and labour.

Interest in process innovations is also influenced by the requirements and principles of a sustainable economy.
Marketing and organisational innovations were implemented to a lesser extent, reaching the same level, that is,
36% of the companies surveyed implemented this type of innovation. Even taking into account the fact that 24
% of enterprises use management innovations, the share of this type of innovation, i.e. directly related to the
market (customers) and management, is not satisfactory. A positive phenomenon is the relatively moderate
interest in social innovations, reaching 20% of the surveyed enterprises. This situation is a signal for a broader
recognition of the potential of this type of innovation, the importance of which in the development of
a sustainable economy is constantly growing.
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What types of innovations has your company introduced in the last 3
years?

Product innovation 80.0%
Process innovation
Organisational innovation

Marketing innovation

Managerial innovation

Social innovation 20.0% .
percentage of observations
T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 2: Types of innovations introduced by companies in the material production and processing sector
(more than one indication possible, n=50). Source: Own elaboration

The issue of the relationship and direct reference of innovations to different areas of the company's operation
arises from the very nature of innovations and the use of innovations in management. Information on this
phenomenon is included by referring both to the actual state and the preferred state. Therefore, Figure 3 shows
the responses of the respondents to the question 'In what areas of the company's activity are there direct
references to innovation?’ while Figure 4 shows the answers to the question ‘In which areas of the company's
activity should there be direct references to innovation?’. In the first case, the vast majority (26 to 33) of
respondents considered important the links between innovation and strategic management, i.e., goals, mission,
vision, strategic analyses, and the company strategy itself. Fewer than half of companies see references to
innovation in business models (22). In addition, less than half of the companies refer to business models (22),
procedures, process maps (24) and organisational structures (25), i.e. elements of operational management.
Relatively few respondents (14) see links between innovation and the use of key performance indicators (KPIs).

In which areas of the enterprise are there direct references to innovation?

Enterprise objectives 33
Strategic analysis

Enteprise strategy

Mision, vision and values
Procedures or process maps

Business model

Organisational structure 15

Metrics and indicators (including KPIs) 14

Other 11

T T T T T

0 5 10 15 20 25 30 35

number of observations
T T 1

Figure 3: Business areas with direct references to innovation (n=50). Source: Own elaboration

This shows that there is little belief in companies in improving operational management, applying innovation to
the construction of business models and using them as innovation vehicles. When analysing the responses
related to the postulated state (benchmark), as shown in Figure 4, one can see a significant increase in the
number of respondents perceiving a link between innovation and the strategic management of the company.
The importance of innovation in the formulation of objectives is perceived in 40 companies, representing 80%
of the entire research sample. Also, many enterprises (more than half) link innovation with strategy, mission,
vision, values. The number of indications of links between innovation and process management (29), business
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models, and organisational structure has also increased. Less than half (21) of the companies surveyed see links
between innovation and business measures and indicators, including KPIs. This indicates an insufficient
appreciation of the role of innovation in increasing organisational effectiveness and enterprise value.

In which areas of the eterprise should exist direct references to innovation?

Enterprise objectives 40

Enteprise strategy 37
30
29
29

Mission, vision and values
Strategic analysis
Procedures or process maps
Business model 26

22

21

Organisational structure
Metrics and indicators (including KPIs)

Other 5

number of observations
T T T T

T T T T

0 5 IIO 15 20 25 30 35 40 45 50
Figure 4: Areas that should have direct references to innovation (n=50). Source: Own elaboration
The issue of measuring innovation more broadly is characterised by two research questions:
e What innovation-related indicators/measures are used in your company ?
e  Which innovation-related indicators/measures should be used in your company?

What indicators/measures related to innovation are used in your company?

0o 2 4 6 8 10 12 14 16 18 20

Sales value/share in sales of new products/services * 19
Number of new products/services introduced F 19
during the year
Number of verified ideas (proof of concept) P 18
Number of innovative ideas submitted F 17
Number of research and development/innovation F 15
projects carried out in a given year
Number of patent applications submitted P 5
Number of granted patents " 3

Other measures 8

misused mis KPI number of observations
m=50)

Figure 5: Areas where direct references to innovation should exist. Source: Own elaboration

The structure of the answers to the first of these questions is shown in Figure 5 and the second in Figure 6. The
analysis of the answers shows that the use of outcome measurement for applied innovation is not common in
companies. Among the companies that use outcome measurement of applied innovations, the most important
are:

e value of sales/share of sales of new products is used by 19 companies and is considered a key
performance measure by 11 companies,

e The number of new products (services) introduced during the year is used by 19 enterprises; 5
enterprises consider it as a key performance indicator (KPI).
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A relatively large number (15) of companies use the number of research and innovation projects implemented
to measure innovation. Analysis of the data in Figure 4 indicates a rare use of key performance measures for
innovation activity. In the case of answers to questions concerning the desired state, more enterprises are in
favour of using measures characterising innovation activity. More than half (29) of the companies surveyed
postulate the use of sales value/share of sales of new products as a measure, but only 10 consider it as a key
performance measure. Almost half (24) associate the number of validated ideas and the number of research and
innovation projects carried out during the year with innovation. More than 20 companies opt for the use of the
number of ideas submitted and new products introduced during the year to measure innovative activity.

What indicators/measures related to innovation should be used in your
company?

0 5 10 15 20 25 30 35
Sales value/share in sales of new ﬁ 29

products/services

Number of verified ideas (proof of concept) P 24

Number of research and development/innovation _ 24
projects carried out in a given year

Number of innovative ideas submitted _ 23
Number of new products/services introduced F 22
during the year
Number of patent applications submitted F 12
Number of granted patents F 11

Oth
e measures 8 number of observations (n=>50)

m should be used ®should be KPI

Figure 6: Indicators or measures related to innovation that should be used in investigated enterprises.
Source: Own elaboration

Analysing the responses to the questions (Figure 6), it can be seen that very few respondents postulate the use
of key performance indicators (KPIs) for innovation activities, indicating little interest and appreciation for
innovation in corporate value management and little orientation towards motivating employees to innovate
internally through the use of the Balanced Scorecard.

The problems of financing research, development and innovation activities are framed by the following research
question: ‘What percentage of revenue in your enterprise is allocated to research, development and innovation?’
The answers to these questions are captured in Figure 7. Nearly half (24) of the surveyed companies allocate
less than 1% of their revenues to R&D&I of which 10 i.e. as many as 20% of the surveyed companies do not
finance innovation in this way at all. In turn, 1% to 2% of revenues are allocated to R&D&I by 5 companies , from
3% to 5% it is 10 companies, 9% -10% are spent on this activity by 4 companies, and only one company declares
financing this activity from revenues at the level of more than 10%. The results of the surveys clearly indicate a
relatively low level of financing of R&D&I activity from own resources (revenues) of enterprises, which can be
justified by awareness of high risk related to innovative activity. The information obtained may be used in the
Regional Knowledge Management System as a premise for a policy that supports innovative activity, especially
in the SME sector. It should be noted that in each technological area, the specifics of innovation activity may be
different, hence the need for individualised research.
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What percentage of revenue in your company is allocated to research,
development and innovation?

16
14 number of observations (n=>50)
14
12
10
10
8 7
6
6 5
4
4 3
0
0 [ |
0 0to1% 1to2% 2to3% 3t04% 41to5% 9to10% over no
10% answer

Figure 7: Percent of revenue allocated to research, development, and innovation (R&D&I) of the surveyed

companies. Source: Own elaboration

5. Conclusions

Based on the analyses of the literature and the descriptive analysis carried out of NSRO operation as RKMS so
far, the following conclusions may be drawn.

NSRO meets the requirements for RKMS described in the literature, despite the fact that it concerns
a narrow thematic scope, i.e. the innovation management in entities creating the regional smart
specialisations.

The most important functionality of the regional knowledge management system is to provide
regional decision makers with knowledge about the needs of enterprises in the area of innovation
management.

Practical experience of the NSRO's operation indicates that it covers only a small part of regional
innovation knowledge, but such systems should nevertheless be developed in order to rationalise
decisions at regional level.

The article presents an example of the knowledge collected by an exemplary observatory relating to
the diagnosis of the current state of the region. Since 2024, observatories of NSRO have also been
used to carry out technology foresight for selected technological areas. This is therefore a new
functionality of the NSRO, which is part of the framework of the RKMS.

Further development of the NSRO may involve improving and developing new tools for sharing
knowledge with regional partners and developing tools for sharing tacit knowledge. This will also be
a future research task for the authors of this article.
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