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Summary: The paper discusses the infrastructure of inneeatystems existing and
developing in Poland. It presents the applied nadhagies of measuring and assessing the
innovative activities based on indicators and agial approach to the way of examining,
evaluating and classifying the organizations cautstig the infrastructure of innovation
systems. For that reason a bhi-parametrical moded wsed, according to which the
organizations studied are presented as pointseipldne. A certain type of map is created
in the form of a matrix, which in a simple way #luates a functional location of the
organizations examined. In the bi-parametrical rhofl@escription one avoids evaluating
according to the linear order, and while compathmgorganizations one can consider their
unigueness.
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1. Introduction

The main driving force of the productivity growth the developed economies is the
application of innovation based on: knowledge,eaesh and development (R+D),
entrepreneurial attitude, creativity, and educatidmnovation becomes the essential
measure of competitiveness and the key elementarsmng the efficiency and economic
growth, especially during the rapid technologidadieges. Innovation allows to outdistance
the competitors-it is demonstrated by new prodactd services, it opens new markets,
invents new ways of identifying and fulfilling camsers’ needs. Innovative activities
generate a significant added value for industdesl services and contribute to
strengthening the competitive powers of nationatl aegional economies on the
international market. The development perspectdfesighly-advanced countries indicate
that building the competitive dominance based anwkedge and innovation can guarantee
long-lasting development as well as creating ned better jobs.

At present Poland is at a specific period of evdvi The present-day competitive
dominance based on low labour costs becomes lgxsrtiamt. It is inevitable to build new
dominance based on knowledge and innovation, whiehthe main factors of the long-
term economic growth. From that perspective itiial\to foster the innovative activities of
business organizations, which can be defined astiieety of scientific, technological,
organizational, financial and commercial activitigsose aim is to develop and implement
innovations [1].

Attention should be directed to the fact that irstoxe activities (R&D, implementation
and commercialization of the results of researath developmental work, etc.) occurs as
part of complex structures, which do not constisitaple closed systems within one firm.
Conducting scientific research and implementingetults is based, to a greater extent, on
network cooperation of universities, scientific aedearch centres, business organizations,
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and institutions supporting innovations, entrepteskip, and technology transfer. Studies
show that research and innovative activities ad a&limplementing new products and
solutions requires a new approach including the rOmovation principle [2]. While
applying the Open Innovation approach businessnizgtons should use their own ideas
as part of their research work, as well as apphgsternal solutions. They should also
make use of the internal and external ways of ifatiilg the market. It constitutes key
conditions for meeting technological expectationd ahallenges.

2. Institutions of the innovative business environmnt

Organizational structures forming innovation systeaim at conducting innovative
activities. In order to meet the challenge of thge@® Innovation concept they form teams,
whose members come usually from different entitieigh a different organizational
structure and operate within different legal andnemghip systems. The innovative
activities are carried within a structure which dam described as multidisciplinary and
includes enterprises with high and medium techrieBguniversities, research and
development entities, business environment ingitgt among which are: centres of
excellence, centres for technologies transfer,neldyical parks and incubators, centres for
advanced technologies, clusters, funds such as l@arture capital, seed, and guarantee,
etc.

The organizations constituting the innovation amdrepreneurship centres play an
important role within the above-mentioned strueturThey facilitate technology transfer
and actively participate in the formation of enwineent which can absorb innovative
solutions, expect the new and thus generatesitomml in the society for producing
innovative products, which demands entrepreneuaiitudes, oriented towards the
application of knowledge. The properly shaped emrirent enforces the development of
innovative solutions, needless to say, those whiehdemanded at a particular time period
(Pull strategy). Their implementation is in favoof development, because innovative
products find consumers. In this way a low effeztPush strategy is replaced, in which the
innovative solutions creators attempt to “push’nthiato the market. These solutions at that
moment are often not expected by the market [3].

Analyzing the issues of innovation implementationd adiffusion in professional
literature, one can see that an insignificant pgege of population is interested in
innovations while the majority adopt a passivetadi. E.M. Rogers divided the population
into five groups [4]: innovators and early followglabout 16% of the population, in terms
of sociology includes young people, well-educateel] and very well-off), early majority
of followers ( 34% of the population, these areivittials of average social status, who
based their decisions on the opinions of innovaamd early followers), and late majority
of followers and stragglers (about 50% of the papah, elderly people with lower
education and lower income). The analysis of the ef the groups of innovators and early
followers indicates clearly how conservative irrnie of innovation the society is,
according to Rogers’ model. The pro-innovativeigoln particular regions should be
active, complex and directed at young, well-edutgenerations.

The structure and range of tasks undertaken bycphat institutions is determined by:
the aims of local/regional development structurdtucal background, economic situations
and the economic development level. At the samee titmere exists no universal
organizational model functional for the instituttodiscussed. The operation of each is
dependent on: reserves obtained from the sharailspldssumed mission, professional

82



competence and qualifications of workers, an ojmity to gain external means for
statutory operation and their reception by thellcommunity. Concentration of enterprises
and business related services in a closed aredesréaynergic effects”, which in

conjunction with the R&D activities and venture itappossibility, may be transformed
into innovative environment. The contemporary nefwbusiness needs the dynamic
surroundings generating innovative abilities.

Functionally discussed institutions focus theiriatieés in areas significant for the
development processes where the innovative prosesskentrepreneurship are supported
in the form of:

— assistance in the transfer and commercializaticth@hew technologies within the

scope of the technology transfer centres and tdabival parks,

— stimulation and management of knowledge and tedgyoltransfer between
universities, research and development entitigerprises and markets,

— spreading knowledge and skills through consultanttgining courses, and
information in the form of training and consultar@gntres,

— financial help in the form of para-bank loan funsised funds and guaranteed loans,
network of business angels offered to individugderiong their own business and
“young” firms without any loan history,

— assistance with creating new, innovative firms lie surroundings of scientific
institutions and universities, started by the shislegraduates, doctoral students,
and research workers in the pre-incubators and eagiad entrepreneurship
incubators,

— generous help in consultancy, technical issuesamedmmodation for the newly
created enterprises in the entrepreneurship inouband technological centres,

— clusters of enterprises and the animation of thewative environment by joining
business services and various forms of assistancrins in a particular adapted
area as part of the technological parks, busin@sss; and industrial parks.

Establishing this kind of centre may be supportgdhe administrative decisions and
economic incentives, however their development effective use requires engagement of
well-educated people, young, full of ideas and agarto undertake innovative actions.
Large urban centres have no problem with that @®®gd to smaller towns, especially the
poor “eastern wall’, where the scarcity of effeetigctions as part of the social policy
cannot stop young people with high intellectualgmil from migration.

The analysis of the innovation and entrepreneurshiires location and operation in
Poland indicates the tendency to concentrate uppastive activities in the regions with
high economic potential and strong market. Subjecthe peripheral regions have, as a
rule, weaker staff and poorer facilities. Thus theport system developing in Poland
activates the areas which are already dynamic, leads to even deeper development
disproportion from a spatial perspective. Overnb&t years one should not expect further
growth in the number of centres. Rather it is @ddé that they become more professional
in their operation. New institutions should evosterounded by science and research.

3. Innovative activities examination
The growing importance of innovations in the preced economic development
implies the necessity for doing research of intieeaactivities. The research results are

more and more often taken into consideration innemic and developmental programmes
at central and regional levels. That requires deeelopment of research tools and
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methods of monitoring innovative processes in thenemy, in order to, for example,
select areas and the range of state intervergiaiuate the efficiency of the development
strategies, and select proper instruments of stipResearch is also conducted to improve
the performance of the centres and measure theictekeness. The results are extremely
important to the management and employees of thieese

Well-known methodologies of research concerning itlreovative activities are
mainly based on statistical descriptions. Howewbke measurement of the innovative
activities level seems to be still imperfect conguhto the measurement of economic
variables such as production, investment, tradesngosloyment. Technological innovation
is a very diversified economic category as it refer products of different technological,
economic and social importance ( as a jet engineroprocessor, corkscrew). Completing
technological innovations with organizational andrketing ones, additionally, makes this
category complicated [5].

Two methods are used in the measurement of inn@vatitivities. One is the so-called
object-oriented method ( measuring the number dwadacter of the existing innovations)
and the other is the subject-oriented method éameh of enterprises which introduced
innovations). In the object-oriented approach tladadis gathered from the statistical
research and company reports. The subject-orieagprbach provides more information on
individual innovation than the object-oriented nwathrand patent research, but it informs of
fewer number of innovations. Moreover, the applieit sample selection is arbitrary and
thus international comparability of the collecteatalis low.

The alternative and commonly used method of catigaiata on innovations relies on
surveying companies, referring to different aspetthe innovative process in the industry
and service sector and the size of centres dedictd industry, as well as factors
strengthening or preventing innovation, effectsimfovation, information sources for
innovation, company activities and innovation dsfin. Due to applying subject-oriented
approach it is easier to consider innovation weference to other economic variables
(such as production size, value added, employniertt) at company and trade levels. This
method is recommended and described by the Osles€Ed&ook [6].

At present the most important innovation indicatoised are:

—  Technological innovation: share in the examined ytajon of firms which

introduced a product, process and technology inimvan recent years.

- Non-technological innovation: share of companiescthintroduced marketing

and organizational innovation.

—  Contribution: overall expenditure on innovation,ash of companies realizing

R&D, share of companies realizing R&D on regulasiba

- Output: share in the product innovation turnovemare in the turnover of

innovation of products new on the market.

Moreover, share of active companies in the intéonat markets, cooperating in the
innovative activities, cooperating with public esgiific institutions, which received public
support for innovative activities and applied fetgnts [7].

On account of the level of methodology developméhg ways of collecting and
analyzing data, in branches constituting the stesi®f science, technology and innovation
two groups of issues arise [5]. One group includeanches with well-developed,
consolidated standard methodology. In the majarftgountries data from these branches
are collected and analyzed according to the comynoatcepted international
methodological instructions. These branches include

- statistics of the research and development a&ts/{tR&D),
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statistics of patents,

statistics of innovation (in particular, the sdle@ subject-oriented method),
balance of payments in the field of technology,

high technology products and fields, and knowleid¢ensive services,
indicators referring to human resources for scieammbtechnology,
bibliometrics.

The other group includes branches, whose methogddbat the development stage,
and the indicators and data are not fully comparétcause in different countries they are
collected according to different and constantlynghiag methodology). This group usually
includes the following issues:

application of advanced productive technologies,

information and teleinformation technologies,

indicators based on information from technologicabgazines (particularly
concerning the “measurement”: of innovations, ERJO indicators),

non-material investment,

“measurements” of organizational changes and nomtdogical innovations in
companies,

technology development forecast,

studying the approach of society towards sciendet@chnology.

The indicators included in the first above-mentwrggoup can be divided into two
basic categories. The first category, the so-caldt indicators, refers to the resources
allocated to the R&D activities. The aim of theigators from the second group, the output
indicators, is to measure the effects of activittegl evaluate how the scientific and
technological activities affect the operation obeomy (impact indicators).

It is difficult to study the innovative activitign institutions belonging to the system of
innovation. For example, technological parks opegain the world for many years, have
introduced into their management system processedysaing the effects of their
performance. Research is conducted on the bagi®ops of indicators, for example [8]:

key effectiveness indicators: value added for treall economy, sales and export
increase, new jobs (including those requiring sgedjualifications), new
investment (including: R&D activities, training, nkating, infrastructure), labour
effectiveness changes (value added gross per person

medium-term indicators of effectiveness: numbaenyvisability and pace of
growth of start-ups, a number of foreign investmadmumber of jobs generated),
technology exchange, attracting and retaining gatey networking (between
subjects inside and outside the park), startingness and providing services,
funds gained for the activities of the park,

short-term effectiveness indicators, the sum ofome and expenditure, the
percentage of the rented surface, number of firntisinvthe park, the number of
firms incubated, number of events (conferencesnitrg courses, etc.) and the
number of participants, number of firms requestisigpport, number of business
contacts, number of companies, which were givempstupnumber of links with
scientific centres.

International Association of Science Parkgidies the effectiveness of parks with [8]:

a matrix of indicators divided into — financial ambn-financial, internal and
external, short and long-term. The matrix of keglidgators is divided into five
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categories: commercial dimension, shareholder’'sgsative, owner’s perspective,
brand and reputation, internal business processes,

- Strategigram, an Internet tool used for studying éfffectiveness and supporting

strategic management of parks, based on indicassigned to seven theme axes:
Axis 1: Location and environment, Axis 2: Technotdgansfer, Axis 3: Target
group of enterprises, Axis 4: Specialization levetjs 5: Target markets, Axis 6:
Networking, Axis 7: Management model.

Polish technological parks were put through bengking tests by commission of the
Polish Agency of Enterprise Development in the 008 and 2010, with the application
of indicators describing their activities. In theay 2010 the analysis was based on the
Balanced Scorecard, a strategic management tooknied by Robert Kaplan and David
Norton and adapted to suit the specificity of parkise parks were assessed within eight
areas: the source of funding the technological k,paperation activities, designing and
creating the park, operation effectiveness, berfefitthe park residents, network links
between the park and residents, creation and &araff knowledge, competence and
experience [12].

4. Assessment method and classification of innovah and entrepreneurship centres

The paper [3] presents an original methodology wdlwation and classification of
innovation and entrepreneurship centre on the bakiswo parameters: the level of
technology and the innovative environment develagm&he selection results from the
fundamental tasks assigned to the innovation at@meneurship centres. A specific map
in the form of a matrix of ranks is created on Hasis of the two parameters (fig.1). The
map shows three ranks related to the level of @day (T-1,T-Il, T-Ill) , and three ranks
related to the innovative environment (R-1, R-IHIR. Thus nine ranks of development of
the objects classified (innovation and entreprestd@prcentres) are defined on the map.

Innovative environment

development
|:| Sample objec
R-IEL ToeR- T-N+R-I T-W=R -1 0
R-1I
T-1+R-1l T-I+R -1l T-MI+R -1l
R-1 T-1+R-1 T-I+R -1 T-I+R -1
|:| Technology level
T-1 T-1 T-10

Fig. 1. Map in the form of rank matrix
Source: the authors
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Descriptive characteristics of the individual rardee presented in table 1. These are
very general qualitative characteristics, which t&nhelpful in determining quantitative
characteristics and formulating criteria of assignio particular ranks on the map.

Tab. 1. Descriptive characteristics of developnmanks

T-I+R-11 T-1I+R-1I T-1+R-11

R-1II Low technology level Average level of technology| High technology level
c B High level of innovative High level of innovative High level of innovative
g environment development  environment development| environment development
E T-1+R-1I T-1I+R-Il T-1+R-II
S Low technology level Average technology level High technology level
< R-ll High level of i i level of i i level of i i
T ¥ igh level of innovative | Average level of innovative| Average level of innovative
° g environment development  environment development| environment development
>
b= % T-I+R-I1 T-1I+R-1 T-I+R-1
8 ) R-I Low technology level Average level of technology]  High level of technology
c 5 Low level of innovative Low level of innovative Low level of innovative
£o environment development  environment development| environment development
RANKS T-I T-11 T-l

Technology level

Source: the authors [3]

Applying the quantitative criteria for assigningetBtudied organizations to particular
ranks requires selecting measurable parametersdefiwing proper indicators. For that
purpose a simple organization model as an objeitt twio input and three output signals

was suggested (Fig.2).

Number of subjects x——>| OBJECT N innovative firms

Number of training courses — S Studied organization ———> yr2—centers nb
—— yr1— iNnovative training

Fig. 2. Organization model
Source: the authors

On the basis of the assumed model two indicatore wefined. The technological level
indicator wy, which represents the percentage of innovativen@ogical firms ;) with
respect to the total number of subjects operatinipé centrex;,) and is calculated in the
following way:

_Yn
Wr =—= (2)
Xr1

And the development of innovative environmert which represents the percentage of
innovative training Ygy) with respect to the total number of training ®@s$ ¥&1) and is
calculated in the following way:
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We =1 )
RL

The values of calculated indicatokgr( wg) and the parameter determining the number
of scientific and research centrgs,] assigned to each object investigated allow faciplg
them on the map considering the assumed assignitegiaz. Sample criteria of assigning
the relation type are presented in table 2.

Tab. 2. Relation criteria of centre ranking

Wr=50% Wr=50% Wr=50%
R-III w1=0 and y,=0 0<wy<75% and y,=0 w=75% and y,>0
25%=<wr<50% 25%=wr<50% 25%=wr<50%
R-11 wr=0 and y,=0 0<w<75% and y,=0 W=75% or y,>0
WR<25% WR<25% WR<25%
R-l wr=0 and y,=0 0<w,<75% and y,=0 Wr=75% or y,>0
T-l T-1 T-11

Source: the authof83]

Relation criteria allow only for assigning the aeninvestigated to a selected rank on
the map without indicating the relation between temtres within the ranks. Another
assigning criterion is presented in the paper [§, Where the DEA (Data Envelopment
Analysis) method was used as a tool of establistpagtial order in multidimensional sets
[11].

This method of ranking the innovation and entrepteship centres is not a typical
statistical method. It allows to rank the centnesan individual way on the basis of the
activity measurements in two areas, which can h@iexpin benchmarking procedures.
According to the ranking suggested the affiliatiorthe development rank is determined by
the subjective choice of parameters and the way dhe calculated, which should be taken
into consideration while generalizing the evaloatf resources.

5. Technological parks-research results

Technological Parks constitute an important groupthe infrastructure of the
innovation systems. The paper [3] presents steduylts conducted for 15 Technological
Parks for the data from the year 2007. The group emmposed of five organizationally-
advanced parks, conducting a complete range aftstgtactivities, and ten Parks at the
initial stage of their development with a limiteahge of activities. Development changes
dynamics can be observed in the studies of theatksPon the basis of the data obtained
from the subsequent years. Table 3 contains aofisParks for which research was
conducted. The Parks were assigned letter codas fosddentifying the objects in the
further part of the paper.
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Tab.

3.Technological parks- objects examined

No.| Technological Park Name Town Code
1 | Belchatowsko-Kleszczewski Park Przemystowo-Teabgiokny| Betchatow| A

2 | Gdaski Park Naukowo-Technologiczny Gk

3 | Pomorski Park Naukowo-Technologiczny Gdynid Cc
4 | Park Naukowo-Technologiczny ,TECHNOPARK” Gliwice D
5 | Park Naukowo-Technologiczny Koszalin E
6 | Krakowski Park Technologiczny Krakow A
7 | £édzki Regionalny Park Naukowo-Technologiczny £6d G

8 | Plocki Park Przemystowo-Technologiczny Plock H
9 | Nickel Technology Park Pozfia Pozna

10 | Poznaski Park Naukowo-Technologiczny Posana

11 | Park Naukowo-Technologiczny Polska - Wschod $dwa| K

12 | Szczediski Park Naukowo-Technologiczny Szczecin |
13 | Tarnowski Park Naukowo-Technologiczny Tarnow M
14 | Torwski Park Technologiczny Tofiu

15 | Wroctawski Park Technologiczny Wroctav d

The indicatorsay , wi were calculated on the basis of the data fromydss: 2007,

2009, 2010. Their level of development was alscemheined. The analysis results are
presented in table 4. The source data for the stuehe obtained from the reports of the
Association of the Innovation and EntrepreneurdBgntres Organizers in Poland and

telephone surveys conducted by the authors.

Tab. 4. Objects examined — analysis results

No. | code 2007 2009 2010

Wr | Yr2| W | T-X [R-X | wr |yr2| W | T-X [R-X || wr [yr2| W | T-X |R-X
1 A |0,30| 0 [0,30| T-Il | R-ll {0,26] 1 | 0,30| T-lll | R-1l | 0,00f O | 0,33] T-I | R-ll
2 B |[0,71] 0 | 0,67| T-Il |R-IIl {0,00{ 3 [0,17|T-lll | R-I || 0,00 3 | 0,43| T-lll | R-Il
3 C 0,13/ 0]0,24| T-ll | R-I ||0,12| 2 | 0,25|T-lll | R-Il {0,08] 2 | 0,18| T-lll | R-I
4 D [1,00) 0 |017[T-Il | R-1 {0,33] 0 |0,11] T-l | R-1 ||0,43] O | 0,00] T-Il | R-I
5 E |0,00{ 0033 T-l |R-Il |0,00{ 0 {0,214 T-l | R-1 0,00/ O ]0,24] T-1 | Rl
6 F 0,18 0 | 0,33] T-ll | R-Il ||0,18| 3 | 0,25| T-lll | R-Il { 0,01] O | 0,23| T-Il | R-I
7 G 0,000 0 (0,31 T-I | R-Il {0,00{ O [0,33| T-l |R-Il | 0,00f O | 0,31] T-1 | R-ll
8 H 0,00 0]0,27] T-l | R-Il {0,00f O |0,27] T-1 |R-I1 |0,36] 2 | 0,27| T-lll | R-II
9 | 0,02 3 1043|T-ll | R-Il |0,19] 3 ]10,27|T-Il | R-I1 | 0,20] 3 | 0,31 T-lll | R-Il
10 J 0,00/ 0 10,20/ T-1 | R-1 0,00/ 0 |0,33] T-l |R-I |0,00] O |0,33] T-I1 | R-ll
11 K 10,00/ 0 |0,43] T-1 | R-Il {0,00f O |0,29] T-1 | R-Il {0,00] O | 0,17 T-I | R-I
12 L 0,000 00,20 T-l | R-l |0,91] O [ 0,00 T-lll | R-1 | 0,91| O | 0,00| T-lll | R-I
13| m [0,00| 0 |050 T-I [R-ll [0,00] 1 |0,40| T-Il | R-Il | 0,00] 1 | 0,33| T-lll | R-Il
14 N 083 1]023|T-lll | R-10,31] 1]0,27[T-ll [R-11']0,22] 1 | 0,31 T-lll | R-Il
15| o |o0,00[ 00,11 T-1 | Rl |0,07| 0 | 0,00 T-Il | R-I |0,09| O | 0,20| T-Il | R-I

Source: the authors

89




A rank matrix (map) for the 4 .ovative
objects examined is shown in | environment @ -year 2007 (X -year 2009 “year 2010
. . development
figure 3. The location of the
individual objects on the mag
in  subsequent years ( al

element in the shape of a cirle Rt
2007, a pentagon-2009,
square-2010). @
Bin (< (MM
Slotate Oy

OO O
aln) OO CUU R

© @ © @w
OO  © ®OO

Fig. 3. Rank matrix for technological parks
Source: the authors

Many objects change | mowetve
their location on the map in | pevelopment
subsequent years, which i
. 6 6
a reflection of changes | : 5 s
connected  with  their | ¢ : : -
structure and principles of | ? : - :
funCtlonlng' The bar Charts ° 2007 2009 2010 ° 2007 2009 2010 ’ 2007 2009 2010
(fig.4) show the numbers
of objects assigned to | : ¢ ¢
individual ranks in |3 ‘ : el
subsequent years. It is eas | : : ] :
to observe that the larges | ° o 0
. 2007 2009 2010 2007 2009 2010 2007 2009 2010
growth occurred in ranks:
T-lI+ R-1 and T-1l1+R-II. 6 s o
5 5 54— R-1
) ; b E—
2 2 2
élifgilt  HHHE
2007 2009 2010 2007 2009 2010 2007 2009 2010
T-1 T-1 T-1 Technology Level

Fig. 4. Location changes on the rank map
Source: the authors

The Dynamics of changes with relation to every bf t15 objects analyzed
(technological parks) is shown by arrow graphsignre 5. The first arrow in every graph
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represents changes between the years 2007-2009¢¢bad arrow represents the changes
between the years 2009-2010.

object A object B object C object D object E
R-11t R-1Il R-1Il R-1Il R- Il
-—
; R-1 R-1I R-1I R-1I R-11
R-1 R-1 R-1 R-1 V R-1
T T Tl LT Tem T T Tom T T Tem T T Tem
object F object G object H object | object J
R-1 R-1Il R-1Il R-1Il R- 11l

AR SR SRR

T-1 T T T T T-m T T T-m T-1 T T -1 T T

object K object L object M object N object O

R-1it R-1Il R-1Il R-1Il R- Il
r\ R-1 R-1I R-1I R-1I R-11
1

{
SRS T [

T T- T-1 T T-1 T-1 T T-0 T-1 T T T-1 T T-M

T-

Fig. 5. Changes in the location of objects on #rkmap in respective years
Source: the authors

Changes dynamics can be determined by the setteders ranging from <-2,+2>,
assuming that the changes measure is the diffetmteeen the phase number for the final
(year 2010) and initial (year 2007) position. Pesithnumbers mean transfer to a higher
phase, which is associated with development. Negatumbers indicate transfer to a
lower phase. The analysis results showing the digsaof changes are shown in figure 6.
Changes are presented separately for both parar@ating the map (technology level
and innovative environment development). Averagkies were assumed as combined
measures for the 15 examined objects. The avenagethyin technology level is positive
and is 0.57 while the innovative environment depeient is negative with its value -0.14.

mmmTechnology level == average I Innovative Environment Development - average

0 0
B C E F G H | J K L M N O

1 4 1

2 2

Fig. 6. Dynamics of changes for development ranks
Source: the authors
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A positive tendency can be observed. The numbeobpécts with higher level of
technology increased, which contributes to econoadeicelopment. Whereas no oriented
changes connected with the development of the &t environment (very little value of
average changes) can be observed. Thus the rathks imrea can be considered stable.

6. Conclusions

Creating innovation systems is a new form of ecanoand innovative activities,
generating demand for research and innovationdefiog entrepreneurship on the border
of science and economy is a challenge for Polawadtlae growing system of support. It is
the innovative subjects operating within the sphiradvanced technologies that are the
key to enhancing competitiveness, restructuring axatlernizing the economy.

Technological and Scientific Parks are an essest@hent of innovative systems in
Poland. Their most important task is to supporegrises in inventing innovative goods
and services, making research infrastructure adeileand also making contacts easier
between entrepreneurs and scientists, adminigtregioresentatives and investors interested
in financial support of their crucial business islea

Polish parks owe faster pace of development anckterbquality of infrastructure
facilities to resources from the European Fundse €hnstruction of new buildings is
financed from these resources (e.g. activity 5.3er@onal Programme: Innovative
Economy, “Supporting Innovation Centres” and 1.3efafional Programme: Eastern
Poland Development, “Supporting Innovations”) adlwae providing them with modern
equipment needed in generating new products. Tressrirces also allow to operate the
entrepreneurship incubators, which support newdyted companies at the stage of pre-
incubation and incubation.

Present methods of evaluating subjects’ activitiegards innovations do not satisfy all
the needs. Hence the concept of the presented agpito the way of examining and
evaluating the infrastructure of innovation systeon the basis of a bi-parametrical
model. The measures of key functions performecheytéchnological parks were assumed
as the model parameters. They were defined as dighn level and innovative
environment development. The assumption of the ab&metrical model allows for
presenting the examined centres as points in tepbnd creating a kind of map as a rank
matrix, which illustrates their functional location a simple way. In a bi-parametrical
model one avoids evaluation determined accordirtbddinear order, and while comparing
the centres one can account their uniqueness.

Research results of the technological parks aigsvitefer to a short period of time and
in order to formulate generalizations they needb® continued. However, positive
tendencies indicated in this paper may prove tbgnamme of creating technological parks
successful. After the period of creating and fasterthe innovative environment, the
present technological parks focus their activibesthe transfer of technology- at the time
of research seven parks were transferred to higkiets of technological development, and
only three reached higher levels of innovativeiemment development.
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