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Introduction

Innovations in various sectors vary appreciably. Indicators of sectors differentiation
can be found in: features, sources of occurrence, entities involved, within the bounda-
ries of processes and the way of organizing innovative activity. The article is based on
the review of the subject literature and brief case studies. The aim of the work is to
indicate the basic typology of the division of sectors with respect to the ways of im-
plementing innovations, and to articulate the necessary elements that should be taken
into consideration when planning innovative activities in sectors. In order to identify
key variables affecting innovation, the issue should be viewed as a whole from the
right perspective. Comparison of innovations in sectors indicates the existence of sig-
nificant differences. It is also important to emphasize the major role of innovation in
the dynamics and transformation of sectors.
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1. Typologies of innovations in sectors

Innovativeness in sectors, in the context of economics, is manifested mainly through
the following factors: intensity of R&D activity, market structure, coverage and profit-
ability of R&D strategy, intensity of patenting activity or effectiveness of legal protec-
tion of patents. In order to fully understand the diversity of innovation in sectors, it is
necessary to go beyond these factors and look at a sector from a further perspective.
The literature on the subject highlights a certain division of sectors based on various
dimensions according to the level of innovation and diffusion. The simplest and most
frequently used (among others by the OECD and the EU) breakdown classifies sectors
by the intensity of R&D activity. Sectors with high (e.g. pharmacology, electronics) and
low (e.g. textiles) intensity of R&D activities have been indicated. Another approach is
based on Schumpeter’s work. The author points to differences in the structure of the
market and the dynamics of industry in particular sectors. On this basis, two types of
sectors have been distinguished. The first type sectors are characterized by the occur-
rence of creative destruction, the lack of technological barriers to enter a sector, and
the influence of companies already operating and newly entering the sector on innova-
tive activities. Creative destruction is expressed through the introduction of completely
new ideas in business entities. As a result, new, significantly improved technologies
replace previous ones. The machine industry and biotechnology can be given as an ex-
ample of the first type sectors. Meanwhile, sectors of the second type are character-
ized by the occurrence of creative accumulation and large technological barriers to en-
ter the sector. The second type puts large enterprises in a privileged position. Moreo-
ver, the characteristic feature of the second type sectors is the presence of only a few,
general, major enterprises in a given market. An example is the semiconductor indus-
try in the 1990s [1].

Another breakdown of innovativeness in sectors concerns the concept of technological
conditions of innovation. Technological conditions relate to learning and gaining expe-
rience by a company. They apply to the company’s process of solving problems in in-
novative activity, affect the company’s technology implementation and learning mod-
el, shape specific behaviors and ways of organizing work, and influence basic processes
in the company (including the dynamics of enterprise development) [2]. The techno-
logical conditions have been generalized and described in [3; 4] where it was noted
that they depend on: possibilities and conditions of use, the degree of the accumula-
tion of technological knowledge and the specificity of knowledge bases. It can be stat-
ed that technological possibilities manifest themselves through the probability of re-
turn on innovation investment. The probability level is proportional to the willingness
to invest. This leads to a situation in which potential investors will often appear with
breakthrough technological innovations. In addition, technological properties have
a large impact on the innovative activity of enterprises. Technological knowledge is ex-
pressed through various levels of specification, complementarity and independence
and can significantly differ between sectors. Technological conditions through their
diversity create the shape of innovative sectoral activity. What is more, they can lead
to innovations based on creative destruction or creative accumulation. It should be
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emphasized that technological conditions are based on knowledge and technology.
Both factors are of dynamic nature and change during the innovation process. Improv-
ing technologies and acquiring new knowledge results in more efficient and more effi-
cient use of resources.

The typology proposed by Schumpeter and technological conditions transformed and
evolved over time [1]. In the context of a product’s life cycle, innovation based on cre-
ative destruction can turn into an innovation based on creative accumulation. The ini-
tial stages of sector development are characterized by rapid changes in technology and
knowledge as well as by lack of or very low barriers to entry. This implies the actions of
enterprises in an uncertain and dynamic environment. This favors companies that em-
ploy innovators. Then, the well-known models and diagrams: economies of scale,
learning curve and barriers to entry (e.g. in the form of regulation) appear along with
the development of the sector. They begin to play a significant role in the process of
competitiveness together with financial resources. Therefore, large and monopolistic
enterprises dominated in innovation [1]. In the next stage of the sector development
characterized by wide access to knowledge, innovations based on creative accumula-
tion can easily transform into innovations based on creative destruction. It is then pos-
sible to replace stable monopoly business groups with new ones applying modern
technology or focusing on new needs [1; 5]. It supports the development of enterpris-
es building their advantages with new ideas and innovations. Another typology of the
division of innovations in sectors is based on the separation of technology suppliers
and technology users. In the course of research on sectors, both groups were indicat-
ed, and then in [6] the analysis was extended and sectors were divided into: main —
electronics, mechanics, pharmaceutics — generating the most innovations; side — met-
allurgy — playing the second role in innovativeness; usable — primarily services — mainly
using technology.

The key differences between particular sectors come from sources of innovation and
usability mechanisms. In [7], the classifications for innovation in four types of sectors
are presented:

1) dominated by suppliers (textiles, services) — new technologies are included in
new components and equipment, and the diffusion of innovation takes place
through practice,

2) intensive (automotive, metallurgy) — it is believed that innovations are rele-
vant and important, and their sources can be both internal (tacit knowledge,
experience of qualified employees) as well as external (feedback on the user-
producer line), moreover, innovations are patented and kept secret,

3) specialized suppliers (car equipment manufacturers) — innovations are to en-
sure improvement of efficiency and reliability, sources of innovation can be
both internal (R&D) and external,

4) based on science (electronics, pharmacology) — a high percentage of process
and product innovations, mainly internal innovations in the field of R&D real-
ized at universities and public laboratories.
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The aforementioned taxonomy of sectors in terms of innovativeness has been
confirmed in later empirical studies. It helps to systematize enterprises and expose the
strengths of regions or even whole countries.

2. Sectoral innovation systems

Sectors can also be analyzed from a multidimensional, integrated and dynamic per-
spective, leaving aside its differentiating factors. In this context, the structures of sec-
toral innovation systems are possible to identify. Such an approach allows for building
a methodology for the analysis and comparison of sectors. From that point of view, the
sector is perceived as a set of activities that merge with each other through product
groups that satisfy existing or emerging demand and share common knowledge. En-
terprises operating in one sector have both common and differentiating characteris-
tics. The sectoral structure of the system divides the sector into three main dimen-
sions:

1) knowledge and technology,
2) actors and cooperation networks,
3) regulations.

The first dimension includes a knowledge and technology base that can be distin-
guished in the sector. Moreover, this database is distinctive for a specific sector only.
In the context of dynamic analysis, the emphasis on knowledge and technology mani-
fests itself by examining the boundaries of the sector that change their shape smoothly
over time.

The second dimension focuses on a sector as a whole consisting of different actors (or-
ganizations or individuals). Enterprises, other organizations (e.g. universities, govern-
ment agencies, trade unions, etc.) and large structures within an organization (e.g.
R&D department, production department, etc.) are included among actors operating
in the sector. Entities have specific learning processes, competitors, beliefs, goals, or-
ganizational structures and behaviors. The mentioned elements mutually influence
each other through communication, exchange, cooperation and management. In this
respect, innovations should be perceived as a systematic process based on interactions
between a wide range of actors aimed at generating and disseminating knowledge rel-
evant to innovations and their commercialization.

The third dimension consists of norms, habits, rules, regulations, standards, etc. of dif-
ferent institutions. They affect actions and interactions of actors directly. The imple-
mented regulations may be very rigorous, which strongly limits the diversity of innova-
tion implementation. In addition, the legislators may have local or regional coverage.

Over time, a sectoral innovation system directed and powered by the common evolu-
tion of individual elements of the system is also subject to processes of transition and
transformation. The concept of a sectoral innovation system complements other con-
cepts of innovation presented in the literature [8]. Examples include: a national inno-
vation system limited by state borders and focusing on the role of non-business enti-
ties [9; 10] conducting innovative activity, a regional innovation system with regional
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boundaries [1], technological systems (focusing on common technology, not the sec-
tor) and a dispersed innovation system (focusing on specific innovation) [11]. It should
be noted that a sectoral innovation system is not equivalent to a state system. A state
system is confined with state borders, whereas a sectoral system may have a local, na-
tional or global dimension.

Both theoretical and analytical approaches to sectoral systems have their roots in the
evolutionary theory. This theory emphasizes dynamic innovative processes and econom-
ic transformations. The most essential elements required for changes in economic sys-
tems to take place are learning and knowledge. The uncertain and dynamic environ-
ment, in which entities operate, implies the need to act in accordance with the theory of
bounded rationality. Due to the diversity of experiences and competences, the perfor-
mance and effectiveness of entities are not the same. The emphasis should also be
placed on cognitive aspects (beliefs, convictions, expectations) that are determinants
affecting the current activity of entities. Moreover, the creation of diversity (in terms of
technology, production, enterprises and organization), replication (causing inertia of the
system) and selection (reducing diversity in economic systems, inefficiency and ineffec-
tive use of resources) are of great importance. According to the evolutionary theory, ad-
vantage should be taken of the opportunities that link science and technology. The
knowledge bases that underlie innovative activity are perceived in the same way.

3. Knowledge and technology in sectors

Knowledge is one of the most fundamental factors influencing innovative activity. The
spread of knowledge (diffusion) does not occur automatically. The literature highlights
significant differences in learning processes and knowledge bases depending on sec-
tors. Knowledge in sectors varies in each sphere. In one area, knowledge may refer to
a specific science or technology as the basis for innovation [1], while in another
knowledge may describe users or demand for products from a specific sector. A char-
acteristic feature of knowledge is the occurrence of different degrees of its use in eco-
nomic practice [12]. Sources of knowledge may be both external and internal in rela-
tion to a sector. In both cases, high availability of knowledge may cause a drop in the
concentration of industry. Higher internal availability of knowledge in a sector results
in lower usefulness. Higher availability of knowledge enables competition to collect
information about new products and processes. As a consequence of this process, the
competition may imitate solutions of other companies. An access to external
knowledge in relation to the sector refers to the possibility of obtaining information
from outside the sector, e.g. about new technologies. Thus, the external environment
in the form of, for example, universities or laboratories, may influence enterprises by
means of knowledge and technology [12]. The possibilities and sources of acquiring
advantages (opportunities) related to modern technology should also be emphasized.
The technological strength can be achieved through work and research carried out at
universities or advanced R&D activity or from external (in relation to the sector)
sources, e.g. through the exchange of information with suppliers or consumers [1].
However, information from external sources may not always be easily used and trans-
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formed into a finished product or process. It needs to be stressed that in the situation
when external knowledge is available and easy to use (transformation), the probability
of the emergence of innovation increases. By contrast, in the case when the integra-
tion of many capabilities and opportunities is necessary, the emergence of a concen-
trated industry dominated by large enterprises takes place [1].

Knowledge is expressed, among others, through the degree of accumulation. It de-
scribes the intensity of arising new ideas arise based on the current state of
knowledge. The following types of knowledge accumulation can be distinguished:

1. Cognitive. The learning process and the current state of knowledge necessitate
research and generate new questions and answers, which creates new know-
ledge.

2. Enterprises and their organizational possibilities. Enterprises generate the
knowledge necessary to operate in a given sector. The state of desired know-
ledge and future achievable benefits are kept secret from the competition.

3. Feedback from the market. “Success breeds success” and, in a similar way, in-
novations bring revenues that can be reinvested in R&D activities, thus in-
creasing the likelihood of implementing further innovations.

High cumulativeness affects the occurrence of high usefulness of innovation. Know-
ledge spills over into the entire industry, however, the phenomenon may also occur at
the sector level or even locally. Cumulativeness at the level of an enterprise gives the
advantage of priority and generates high concentration. By using the advantage of the
first application of new knowledge, companies continue to work and implement in-
cremental innovations.

The state of knowledge affects the shape of sector boundaries. The type and dynamics
of demand strongly influence the process of sector transformation. The same applies
to the relationship and complementarity of products and activities. They can be con-
sidered as both static and dynamic elements. In the first type they occur as input-
output connections, while in the second type they are understood as interdependen-
cies and feedback. They affect numerous factors in the sector (e.g. company strategies,
structures, type of competition, etc.). Boundaries of sectors change more or less rapid-
ly as a result of knowledge transformation, demand evolution and convergence,
changes in enterprise learning and competitive activity.

4. Actors and cooperation networks

Sectors are built of various actors. The knowledge base, which is adequately rich, wide
and multidisciplinary together with rapid technological changes encourage the crea-
tion of many different entities in the sector.

Enterprises are the main entities that create new knowledge through the adaptation
and implementation of new technologies. Companies have specific organizational
structures, procedures and organizational culture. It should be stressed that the pro-
cess of learning and accumulating knowledge by enterprises continues uninterrupted
throughout the enterprise’s operations [1; 2; 13].
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The entities influencing the innovation process in sectors include also consumers and
suppliers. They differ from enterprises in types of relations with innovativeness, pro-
duction and sales. Consumers and suppliers have specific properties, knowledge, com-
petences and closer relations with producers [9; 14]. In a dynamic and innovative envi-
ronment, it is the suppliers and consumers that have a big influence on shifting the
boundaries of sectors. Another type of entities operating in sectors are organizations
that are not enterprises (e.g. universities, government agencies, local government au-
thorities). They support innovation and diffusion of technology, and their role varies
depending on the sector in which they operate. In sectors with advanced technology,
universities perform an important function in the spheres of basic research and human
capital creation. In addition, they contribute to the emergence of start-ups or even in-
novations (e.g. in the biotechnology sector or computer science). From the perspective
of consumers, government agencies and users, the role of demand is changing. From
the point of view of a sector, demand is not perceived as the sum of collections of simi-
lar buyers or indivisible homogeneous consumers, but it consists of various entities
that influence producers. Demand is created by individual consumers, enterprises and
public institutions that are characterized by knowledge, learning and competence. The
emergence and subsequent transformation of demand is a significant element affect-
ing the dynamics and the evolution of sectors. Demand can also affect the change of
sector boundaries, stimulating innovation and shaping the structure of enterprises.

Actors creating a sector are connected with each other through specific market and
non-market relations. These relations can be looked at, among others, in the contexts
of exchange, competition and management. However, it is worth considering them as
cooperation in formal or informal terms, in particular as the following relations: enter-
prise-enterprise and enterprise-other entity. The scope of formal and informal rela-
tionships is very wide. Connection networks (relations) arise as a result of activity of
diverse actors in an uncertain and dynamic environment. The created networks help to
integrate the complementarity of knowledge, technological capabilities and the spe-
cialization of entities [See: 1; §; 9].

It follows that each sector is characterized by specific types of relations and coopera-
tion networks. These differences are the result of actors’ actions in various environ-
ments (e.g. state of knowledge).

Differences are easy to note when comparing sectors: chemical, hardware (hardware),
semiconductors and software.

Table 1. Comparison of sectors in the context of the innovation implementation model

Sector Market model Model of innovation implementation
Chemical Centralized large enterprises Creative accumulation
Hardware Large enterprises Creative accumulation and destruction
Semiconductors Vertical integration of enterprises Creative accumulation and destruction
Software High specialization Creative accumulation

Source: Own elaboration based on [1].
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The chemical sector is dominated by centralized large enterprises, which are the main
innovators. Nonetheless, innovations are implemented gradually. The competitive ad-
vantage is built due to large and expensive R&D departments, the use of economies of
scale, the cumulative nature of knowledge and technology, and the possibilities of
commercialization of ideas [1]. The innovation implementation model used in this sec-
tor is based on the scientific approach and knowledge, i.e. its accumulation. The devel-
opment of new products and processes is based on the existing resource of knowledge
and technological possibilities. The application of a synthetic dye that required work in
R&D departments and universities is a good example of implementing an innovation
based on such a model. At the beginning of the 1920s, the chemical sector changed its
structure as a result of the use of polymers. In addition, the necessary knowledge in
specific segments of a sector was so important that it contributed to the creation of
direct relations between a company and a supplier. The accumulation of knowledge
was followed by a deeper division of labor (specialization). Chemical enterprises were
established as well as enterprises providing appropriate technology, which were
strongly related to vertical relations. In addition, the role of industry and university co-
operation increased.

The hardware sector developed in stages, which should be viewed from the perspec-
tive of actors and cooperation networks. The sector was dominated by the innovation
model based on creative accumulation that favored large enterprises, which could de-
velop technology and concentrate it due to large financial resources. Especially in the
sixties and seventies of the twentieth century the sector was characterized by vertical-
ly integrated enterprises that produced subassemblies and then assembled computer
systems. An example of such integration was International Business Machines Corpo-
ration.

IBM produced both computer parts (hardware) and created software. The invention of
minicomputers was another breakthrough in the sector. In the effect of the implemen-
tation of a new class of computers, new enterprises, which specialized in the hardware
production or software writing (the initial period of this activity it can be characterized
as innovations of the type of creative destruction), were created. The invention of mi-
crocomputers brought similar results. Subsequently, the creation of various platforms
(operating systems) resulted in a competition between individual large enterprises in
the sector. As a consequence, the innovative activity took a decentralized form. More-
over, it is impossible to control a sector by one company. At present, the information
exchange with a user plays an increasingly important role, which is made easier by the
use of modern communication technology [1; 15].

In the case of the semiconductor sector, the difference resulting from the segment
structure should be emphasized. Manufactured semiconductors were used in the next
stage by vertically integrated enterprises. Entities participating in the semiconductor
utilization process varied in the context of, inter alia, geographical location. The emer-
gence of new enterprises in the sector was particularly important for the United
States. In the initial phase of development, the semiconductor industry was based on
sudden and radical changes (creative destruction). Large, vertically integrated enter-
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prises were located in Japan and Europe [1; 16]. The economy in these countries is de-
pendent on models of implementing innovations based on creative accumulation. The
role of another entity, namely the armed forces, which in the USA had a big impact on
the development of the economy, is worth noting. The military dominance was to be
achieved by supporting innovative enterprises.

The software sector is characterized by the existence of highly developed specializa-
tion in both global and local enterprises. The development of technology has led to the
division of the sector into users, programmers and producers of specialized software
[1]. The application of specialized programming languages corresponds to innovations
based on creative accumulation. In addition, nowadays the use of tools for communi-
cation has made it possible to implement a remote work mode, which changes the
shape of enterprises and the relationship in the discussed sector.

5. Regulations

All sectors are characterized by the fact that institutions severely impact the speed of
technological change occurrence, the organization of innovative activities and the in-
novation implementation. They may occur as a result of both prudent and planned de-
cisions and actions of enterprises or institutions or as unforeseen consequences of the
interaction of entities. Formal and legal regulations are tools used by the institutions.
These regulations may have coverage limited only to a given sector or cover a given
region. Sector-institutions relationships are important and have different impacts on
the sector.

Examples of regulations that have been empirically tested are patent systems, proper-
ty rights or anti-trust regulations [1]. They evoke various effects and consequences in
functional sectors of sectors. Appropriate regulations create an environment that en-
courages and favors the development of particular sectors. It should be stressed that
the relationship between state institutions and sector enterprises is not always one-
directional. A reverse relationship, i.e. from a sector to an institution, may appear. This
is particularly noticeable when enterprises operating in a given sector are critical to the
functioning of the state.

Table 2. Regulations in selected sectors

Sector Impact of regulations

Formalized, likely to block or delay the imple-

Pharmaceutical . . .
mentation of innovations

Software Standardization
Machine tool industry Local cooperation
Telecommunication Standardization and liberalization

Source: Own elaboration based on [1].

With a view to showing differences in the impact of regulations on sectors, the follow-
ing sectors: pharmaceutical, software, machine tool industry and telecommunication
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can be compared. In the first case, the national health system and regulations influ-
ence the direction of technological changes. The key nature of the sector means that
regulations may sometimes block or delay innovations. In the software sector, stand-
ards and intellectual property rights have a decisive influence. However, it should be
emphasized, that the emergence of an open source model aimed at creating a new
segment characterized by other models of distribution and cooperation, causes diffi-
culties in controlling property rights, and hence competitiveness increases. While in
the machine tool sector the internal and regional labor market and local institutions
have a huge impact. The long-term financing of innovative enterprises and the possibil-
ity of building family businesses are based on trust and close relations at the regional
level. In the telecommunication sector, regulations, standards and liberalization (pri-
vatization) are essential. The sector is strictly regulated to optimize the exchange.

6. Dynamics and transformations in sectors

The dynamics and transformation of sectors is the resultant of a joint impact of devel-
opment (evolutionary) processes in sectors. Diversity creation may relate to products,
technologies, enterprises, institutions as well as company strategies, R&D activities
and innovations. The creation of new entities is particularly important from the per-
spective of sector dynamics. According to the research [17; 18], the impact of new en-
terprises varies depending on the sector they represent. Differences in types and in-
tensity of appearance of new enterprises are strongly integrated with the knowledge
base, diffusion and distribution of competences as well as activities of non-companies
and institutions [1; 17-19]. The processes associated with the selection affect the re-
duction of the diversity of enterprises. This may result in the disappearance of ineffec-
tive or slower developing enterprises. Selection can be about product, business or
technology. It should be added that some sectors operate in the non-market sphere,
e.g. enterprises related to the armed forces or health services. Summing up, the selec-
tion process affects the development and limits the entities’ diversity, range and mode
of operation. The common evolution of processes taking place between particular el-
ements, among others: knowledge, technology, entities and institutions, contributes to
the emergence of changes in sectors. These processes were discussed in [1] and [20]
where the authors focused on the interaction between technology, the structure of
the industry, institutions and demand.

The development of technological capabilities and knowledge causes changes in organ-
izational structures and in relations between entities. Generalizing both competition
and market structure depend on the strategy of individual enterprises. Companies re-
act to changes in the environment trying to better adapt to the existing situation and
increase the chance of making a profit, i.e. survive in the market. The emergence of
new products and clusters in sectors such as Internet-software-telecommunications or
biotechnology-pharmacology is a key process in the transformation of sectors. It is in
clusters that integration and the merger of previously separated knowledge and tech-
nologies play a major role. What is more, emerging new relationships between users,
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consumers, enterprises and organizations has also a positive effect on the develop-
ment of concentrating the space of a group of entities.

7. Political implications

Moreover, a malfunctioning system is identified as part of the innovation system. This
involves identifying inappropriate or ineffective processes that are likely to lead to
problems with e.g. performance. After the causes of a specific problem (e.g. poor
technology transfer from a university to the industry) have been found, it is possible to
identify a system of deficiencies. Only knowing its nature, politicians can influence or
change organizations or institutions and interactions between them. Therefore, identi-
fication of problems should be supported by the analysis of their causes.

The industrial approach ensures identification of shortcomings and problems, the re-
pair of which ought to be a political goal. The analysis should be based on system func-
tions in such dimensions as knowledge, boundaries, diversity of entities and networks,
institutions and transformations. Understanding processes that take place at different
levels is a key condition for creating an optimal policy for a specific sector.

Furthermore, in this respect, sectors should be considered in the context of their mul-
tidimensionality (including geographic). Development at many levels: local, national,
regional or global influences the perception of technological possibilities. When atten-
tion is focused only on one level, threats and opportunities that strongly affect the in-
novative behavior of individual enterprises may not be seen.

Summing up, traditional innovation policy appeared in response to the need to provide
public funds for R&D activity, grants for innovation and positive incentives for enter-
prises to stimulate their innovativeness. Examples of such policies include: tax incen-
tives for R&D activity, subsidies and patent systems. Increasing expenditures on public
and private R&D activity will almost always be the effect of improving the innovation
system organization in a sector. When analyzing innovations from the perspective of
sectors, politicians use a tool to help understand differences in innovation systems and
identify entities to be affected. This approach requires a much greater effort on the
part of politicians [1]. Various tools used to analyze innovations in sectors will allow for
the optimization of their management, which will positively affect growth and eco-
nomic development.

8. Challenges

The sectors should be perceived considering their geographical boundaries. It should be
borne in mind that state borders are not always the most appropriate for analyzing sec-
tors in terms of their structure, entities or development. Sectors are often characterized
by geographical focus, and they can also define the specialty of a given region. Route 128
(the sector of minicomputers) and Silicon Valley (sectors: PCs, software and electronics)
best exemplify such a phenomenon [14]. Moreover, in the aspect of international eco-
nomic integration, sectors mean as much or even more as national systems.

115



Adrian Golonka

The differences between sectors are important and affect economies of countries. In
general, states without well-functioning sectors will not operate well on the interna-
tional market. The same applies to states trying to copy the success of world leaders by
imitating selected elements of sectors without having appropriate entities, connec-
tions and institutions. By contrast, countries trying to specialize in subsectors (e.g.
product or knowledge) that match their specific national characteristics are successful.

Conclusions

In summary, the following conclusions can be drawn:

1. The analysis of innovativeness can be carried out in sectors at various levels,
including: knowledge and the learning process (acquisition of experience),
technological capabilities, the structure (connection networks) and formal and
legal regulations. In addition, the dynamics of innovation and the sharing of
knowledge should be analyzed. In order to make it easier to find similarities in
particular sectors, they should be compared in the appropriate dimensions.

2. Research should focus on relations, cause-and-effect relationships and interac-
tions occurring between the variables that make up the sector. The basic relation-
ships between elements of a sector, the emergence and operation of networks as
well as processes leading to diversity and co-evolution should be analyzed.

3. Defining the type of sector in which the company operates in terms of the
Schumpeter typology should start building an appropriate model of innovation
implementation in a given enterprise. This will enable the application of right
tools, and better understand the innovative activity. In addition, it will help to
find threats and opportunities.

4. New research should focus on:

—the extent and characteristics of the diversity of enterprises in a sector and
related processes,

—demand, in the dimensions of: creation, structure and innovation process,

—networks in the dimensions of: formation, participants, structure and devel-
opment,

— co-development of various elements of a sector,

— institutions, from the perspective of creation and role in a sector.

A full understanding of the determinants, properties and effects of innovations in sec-
tors requires the integration of various types of analyzes (descriptive, quantitative,
econometric and theoretical). Understanding the nature of innovation in sectors will
make it easier to manage it optimally.
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Innowacje w sektorach w ujeciu branzowym

STRESZCZENIE W artykule przedstawiono rozwéj innowac;ji z perspektywy sektorow. Wskazano
typologie innowacji w sektorach oraz wyartykutowano najwazniejsze rdznice
miedzy nimi. W pracy zawarto opis modelu sektora w ujeciu zarzadzania inno-
wacjami. Ponadto wskazano wptyw wiedzy i technologii na rozwdj innowacji
w poszczegblnych sektorach. Artykut zawiera opis poszczegdlnych podmiotow,
relacji oraz instytucji istotnych z perspektywy wdrazania innowacji. W koicowe;j
czesci opisano dynamike oraz transformacje w sektorach oraz wskazano mozli-
we implikacje polityczne.

SEOWA KLUCZOWE innowacje, sektory, zarzadzanie innowacjami
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