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Summary

The paper presents four management models of a scientific-technological park built on the basis of the
in-depth analysis results of fifteen selected parks in the world. The basic functions of the park were dis-
cussed as well as the pros and cons of each model showing the possibilities for their further development.
The reference was made to the Polish conditions, indicating that two corporate and network models are the
most suitable for Poland. The corporate model based on the active cooperation of technical universities and
public and private entities is, according to the authors, the most suitable for use in the case of science and
technology parks located near a technical university. The corporate model is an alternative to the network
model which allows to create science and technology parks with a dispersed spatial structure.
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1. Introduction

The subject of this research paper is science and technology parks as the structures
that have been participating in the process of the translation of research achievements
into economic practice over fifty years. A lot of experience has been gained during these
years, searching for more and more effective models leading to the achievement of the
primary goal set for the parks since the very beginning of their existence — to boost
the results of research conducted by universities in the economic and social dimension,
focused on creating innovation that supports economic development. The first parks,
established in the USA and Europe, were strongly connected to universities and as
they became more popular and developed, they evolved into more diversified forms.
This has led science and technology parks to emerge as separate organizations linking
various entities within a certain region, beyond the border of a region or even a country.
The processes of globalization, internationalisation of research, the invention of the
Internet and the development of the broadly defined network economy have played
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a particular role here. Thus the 21+t century methods and models of management of
science and technology parks, contrary to the 20% century, have evolved. Along with
science or science and technological parks, industrial parks, industrial and technology
patks or even clusters have appeared. Besides the goal to transfer technology, additional
objectives have appeared aimed at region development, employment growth, the
stimulation of international cooperation, etc.

Hence, it seems to be appropriate to broaden the definition of the science and tech-
nology park in the context of cooperation with a single university or more than one
university and to distinguish it from other structures defined in literature, such as
technology parks, clusters or business incubators, etc. It is especially significant in
terms of defining the role of science and technology patks for today’s entreprencurial
universities and to the growth of a region and the economy in general.

The aim of this paper is to present the way to reach a new model of a science and
technology park as a network organization and to indicate the options to choose within
the park management structures and its regional and international relations.

Based on the literature and interviews conducted among selected national and for-
eign parks, the authors of this paper state a thesis that today’s science and tech-
nology parks strive for the integrated model operating in the network economy, or-
ganizationally separated from the university that combines the research activity with the
activity of both a production and a service company and realize innovations that
bring measurable economic and social benefits

At the same time, we would like to draw attention to the fact that parks operating in
various countries are diversified, even though the goals they pursue are quite similar.
The cause of this diversification is the need to adjust to the local environment. It gives
the opportunity to choose an appropriate and individual park management model.
However, it should comply with the legal framework and the general system of
management rules [Setzing up. .., 2014, pp. 63-67].

All the aspects mentioned above require to specify the definition of a park and de-
termine some institutional and financial standards it operates in. Since the practice
of creating parks and its functioning indicates that as organizations of this kind have
spread, problems have appeared in distinguishing a science and technology park
from other organizations that mediate in technology transfer between science and prac-
tice, such as industrial parks (which gather enterprises that implement innovations
in the industry) or a cluster.

2 The paper presents conclusions based on the international research of science and technology parks,
carried out by the authors, as part of the initiative called: Przestrzeri Kreatywna — Miasteczka Kreatywnego orag
Potudniowego Obszaru Aglomeragi Warsgawskiej, cofinanced from the European Regonal Development Fund.
The whole project was conducted in the period of October-November 2014 for the Pro-Development
company. The research included 15 parks and they are as follows: Adlershof Park (Germany), Zentrum fiir
Luft und Raumfahrt Schonefelder Kreuz (Germany), Barcelona Science Park — Parc Cientific de Barcelona
(Spain), Meditetranean Technology Park (Spain), Advanced Technologies Park/Ben Gution University (Isracl),
Delaware Technology Park (USA), Virginia BioTechnology Research Park (USA), Manchester Science Park
(England), Technopolis Oulu (Finland), Australian Technology Park (Australia), Hong Kong Science and
Technology Parks Corporation (Hog Kong), Uppsala Science Park (Sweden), Sophia Antipolis (France),
Birmingham STP (England), Cambridge Science Park (England).
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2. The concept of a contemporary science and technology park

A science and technology park is an important patt/element of the innovation system
of the country located in the area between the science and business and mediates the
transfer of research results into business practice.

The awarding of science and technology park significant role in the national
innovation systems also involves the assumption of an active patticipation of the state
in the process of organizing and financing development of the park.

For the purpose of this study, it is assumed that the name of a science and technology
park can take an organization that involves scientific and research organizations interested
in the transfer and commercialization of technology infrastructure as an important
component of R&D of innovative companies involved in the commercialization of
innovation projects.

It is assumed that a science and technology park has close ties with the university
and other research institutions. It cannot, therefore, be called a science and technology
patk of regional clusters of companies cooperating in the implementation of specific
strictly business objectives. According to the classic definition of M. Porter it is a cluster.
There is also a technology transfer center park, business incubator or another organization
that serves the basic functions assigned to patks.

Not being bound to theory, it is assumed that a science and technology park is
a structure (organization) which combines scientific and business activities thanks to the
interaction of R&D and innovative companies using a common physical infrastructure
and intellectual capital operating within the park organization of R&D and business.
From experience we learn that operating parks that are usually involved in the business
park combine territorial proximity, often sharing a particular area and volume and
the joint management unit. The detailed arrangements for their ownership, financing,
and powers of the liquidator and the participation of the park in the benefits derived
from the commercialization of the projects and activities of enterprises are different and
depend on the nature and structure of the park and the adopted management model.

The nature of science and technology determines the ratio between a part of the
scientific and business ownership and industry (domain-), the specificity of the research
activities and production and services. World experiences differ in this range widely.
However, you can find some common features. As indicated by M. Weresa the concept
of the park contains elements of research and business [Weresa, 2014, pp. 129-135].
The research part of maintaining a constant relationship with the university allows
access to infrastructure and academic staff with high qualifications, which provides
a high level of research undertaken, partly financed with public funds and efficiently
transferring research results to continue their implementation by a business honor.
These business area laboratories and companies implement innovations and benefit
periodically from the surface and park infrastructure on the terms of a favorable
lease and periodic tax preferences.

In the business you may also find place park tenants operating units offering services
in network infrastructure, business administration and accounting, and design and
training services [S#rategiczne obszary..., 2011, pp. 15-16]. Both parties benefit from the
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combination of scientific and business patts in the immediate vicinity. Scientists provide
direct cooperation with business and the ability to track further production and trade effects
of the submitted projects. The benefits for business are particular access to information
and research results, the possibility of permanent contacts with scientists, obtaining
location for companies in the space of the prepared infrastructure, access to training
offer and the possibility of cooperation with business partners also present in the park.

Additional benefits of co-location in a science and technology park could create
a friendly environment — there are environmental, educational and cultural, sports centers
found in many parks created abroad. All of this together adds up to define the creative
space, which means a cluster of organizations and people making creative element
in science, education, business, health and culture. They form what R. Florida calls
the creative class environment. A creative class consists of people whose economic
function is to create new ideas and concepts i.e. new creative content.

In this way, a lot of science and technology parks have created a kind of creative
community conducive to the development of innovation and increasing the
competitiveness of the business part of the park. The objective of creating such
a community can be a leading idea for instantiation model park management. In an
attempt to analyze existing and develop new models for the management of scientific
and technological park, it is assumed that:

—  Firstly — all models include acting through the park both scientific functions

described above as well as business;

—  Secondly — the park is an entity defined territorially and administratively;

—  Thirdly — participants of (members of) the park are scientific institutions
(universities, institutes), entrepreneurs, business start-ups, academic, public
(aid organizations - PARP ARP) and social organizations (associations, en-
gineering organizations);

—  Fourthly — choice of models using foreign experience, but with a possibility to
adjust them to the Polish conditions;

—  Fifthly — it assumes creation of a central unit acting as the park with organ-
izational and managerial functions in relation to other participants in the
park.

The proposals are the framework which can provide a basis for discussion and then

after the election must be made more precise and adapted to local conditions.

3. Models of management systems of a science and technology park

On the basis of available knowledge, as it seems, the following models of a science
and technology park with their corresponding management systems can be extracted:

Model I — a university science patk - the park is an integral part of the university,

Model II — an independent organization — a Limited Liability Company,

Model IIT — a corporate park — a stock company,

Model 1V — a network park.



Management Models of a Science and Technology Parks. .. 81

These models have been separated according to the criteria of ownership and
management system. In the following parts characteristics of these models along with
an attempt of preliminary assessment of the advantages and disadvantages of adopting
a given solution are presented.

Model I — University science park

The basic functions of the park is creating a campus on a university, or in the im-
mediate vicinity some special space and infrastructure to enable research carried on
by university staff and students and — implementation works along with the ability
to create business start-ups and spin-offs. The premise of the park is creating an in-
novative environment for innovators and enabling them to transform themselves
into entrepreneurs. The University may provide certain services to the participants of
the park and researchers working in the park who may provide educational services for
example conducting graduate work of students, running laboratory classes for students,
etc.

At the same time, the task is to create space conditions (area for research) and staffing
to allow intensifying research that has its origin among the university staff. A park is
administratively a separated part of the university having its own unit manager who,
howevet, as subject to the rector's authorities fulfills the obligations atising from the
statutes of the school and benefits from public funds (grants awarded to universities for
research) and university infrastructure. The university participates in the means devel-
oped by companies belonging to the park. To reconcile the independence of the
companies set up in the park and conducting commercial activities within the ad-
ministrative structures of universities is a very important issue. This can cause a lot
of conflicts. Thus, participants in the park after reaching commercial success are in-
terested in reaching their independence (autonomy).

As shown in Chart 1, a university park is a separate administrative unit incorporated
into the administrative structure of the school, allowing working closely with researchers
conducting scientific work at faculties and laboratories as well as the creation of
separate research laboratories and service units under park management. The level
of independence of the parks management both in conducting research (selection and
ways of financing research topics) and in commercial activities (acceptance of orders,
sales projects) is essential.

Advantages of the university model:

—  close contact with the university which enables the smooth takeover of subjects

capable of being commercialized in the structures of the park,

—  free flow of information and academic staff between the university and the park,

—  the use of administrative units of the university to support the patk,

—  the use of common infrastructure,

—  connecting the park with the university brand [Analiza. .., 2014, p. 49].
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CHART 1.
Model of the science park structure operating within the university
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Source: author’s own work [Analiza..., 2014, p. 49].

Disadvantages arising from the operation of the park in the structures of the
university:
—  limiting independence in decision making,
—  the need to introduce at the university often bureaucratic procedures resulting
in prolongation of decision making,
—  the university is to blame for park failures or sometimes vice versa,
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—  difficulty in separating the financial responsibility of the park and the university
[Analiza. .., 2014, p. 49]

These disadvantages cause that the university model, although proven in some Ameri-
can parks, receive criticism. Park participants negatively evaluate in this model a lack
of independence and bureaucracy resulting from close ties with the university. However,
in many cases, an important role of science and the significance of the university prevail
in decisions about choosing this particular model. Moreover, the career of the lead-
er park is also relevant. The scholar will be inclined to choose a university while the
manager-entrepreneur is willing to choose the structure with greater independence.
The analysis of some specific examples indicate that there is a wide variety of organiza-
tional solutions adopted for the university parks.

Model II - Independent organization separated firom the university on a company
status

Just like the previous one, this park model fulfills the scientific and research func-
tions linked to business but is a distinct organization separated from the university,
possessing its own headquarters and infrastructure, which is responsible for the re-
sults of operations of the entities belonging to it on its own.

The shareholders of the park on a company status are: the university or several
universities, research institutes, innovative companies and organizations, regional
development agencies, funding agencies as for example PARP, new venture capital
funds as well as local government units (municipalities, counties). It is, therefore,
a structure connecting both public and private companies. Together, as determined
by the statute, they participate in financing investments, have joint responsibility for the
activities of the company (according to the contributed shares) and share the benefits.

The Company is managed together by the president and management board and
cooperates with the supervisory board elected by the shareholders of the park. Ac-
cording to the assumptions, the tasks of the park should be performed by both sci-
entific research teams and innovative companies reported to the park by sharehold-
ers or approved by the park on the principles of tenancy. Different solutions about
the functioning of the park and the rights of shareholders to benefits may be ac-
cepted. The base is always the company agreement and the statutes of the company.

Within this structure, especially in the first period, founding requires capital ex-
penditure on the premises and its equipment, the creation of partners who will tie their
future to the park and most of all research teams and entrepreneurs who want to
participate in the development of the park. The fact that the park is a distinct science
and business space also gives you the ability to create the so-called zone around the
park to provide park tenants mutual not only scientific, but also social contacts, to
exchange ideas and facilitate collaboration. There is also the possibility of building
sports infrastructure, clubs, cafes, etc.

The model of the park, as an independent unit in the process of creating a park
is shown in Chart 2. The figure presents the process of building the park, as the
company's shareholders coming out of university (there may be several), research
institutes or private funders interested in the commercialization of research results and
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business stakeholders, who are interested in locating their businesses in the infrastructure
of the park. Sharcholders are the founding group, which initiates the construction
of the seat and park infrastructure then follows selecting a park management board
and a scientific council, which together create the park infrastructure and invite future
tenants. The next step is park organizing and its management.

CHART 2.

Model of the park, as an independent unit in the creation process
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Source: author’s own work [Analiza..., 2014, p. 51].
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Advantages of choosing such a solution are as follows:

—  a park is an otrganization separated from universities and other participating
organizations on the basis of shareholders and such a system goes beyond the
university structure;

—  a separate Board of Directors and Scientific Council bears full responsibility
before shareholders for the operations of the park;

—  the Board has the opportunity to choose tenants of the park and the em-
ployment of workers according to the needs;

—  apart from scientific activity and production it is possible to provide services
and conduct information activities (e.g. Training);

—  strong pressure to achieve positive financial results;

—  structure of the park allows free access for many of the participants of the
park [Analiza..., 2014, p. 52].

The disadvantages of this solution are:

—  requires a significant initial capital investment;

—  the risk that university employees may not want to move their activities to
the park;

—  asignificant number of shareholders may hamper distribution of financial
results;

—  along transition period from the start of investment to achieving econom-
ic benefits;

—  uncertainty as to the fulfillment of obligations of shareholders agreed in
the first period [Analiza..., 2014, p. 52].

Model IIT — Corporate park

The park is an independent organization established by a group of public and private
founders acceding to the company as shareholders commencing business activities
focused on the potential possibility of a return of capital in the long term. Leading
shareholders make an initial capital as a result of the public sale of shares. Initial capital
may constitute grounds for the park investment, financial resources, also from venture
capital funds as well as intangibles like patents, licenses, new technologies implementation
projects.

The park after a period of investment creates a space where companies conducting
research or implementing the commercialization projects as well as start-up companies
providing production or services can be located. All companies belonging to the park
are its shareholders and participate in the business results. It is possible to exit the park
and regain independence on the principle of spin-outs. In this model, it is assumed
that after the first period of operation, when the patk relies heavily on external capital
(loans, grants) it can start working on the corporate principles.

It is significant that the corporate model is based on the use of cooperation of the
aforesaid shareholders and stakeholders. These include local authorities and the local
community interested in the park location (jobs, infrastructure), entrepreneurs —
potential customers of the park, other than shareholders potentially collaborating research
institutions built around the park in the creative space.
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CHART 3.
Model of the corporate park
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Source: author’s own work [Analiza. .., 2014, p. 54

The park manages the board chosen by the founders and a board of directors
appointed at the shareholders' meeting. The details of the management system are
included in the articles of association adopted by shareholders. From the potential
success point of view, an individual leader — chairman of the board, who should be
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an efficient manager with high qualifications combined with working experience in the
scientific community, is extremely important.

Potential advantages of the model 111

— A park organized according to the proposed rules is a complex structure.

— A potential large shareholder can provide initial capital and inflow of funds

for the functioning by selling shares.

—  The strength of the park can be power and brand shareholders as for ex-

ample renowned universities and achievements of scientists working there.

— A park can find appreciation and acceptance of the local environment and

local authorities [Analiza. .., 2014, p. 55].

Disadvantages of model 111

—  The size and complexity of the park can be dangerous blurring responsibilities

and causing organizational inertia.

—  The main problem may be the lack of a potentially large, appropriate to the

size of the park number of innovative projects.

—  Asignificant size of the park may make it difficult to operate the infrastructure.

—  There may be difficulties in integrating the business scientific community

because of a large number of employees [Analiza. .., 2014, p. 55].

The corporate model of the park is shown on Chart 3. It presents the process of
building the park as independent organization created in close cooperation between
groups of sharcholders and stakeholders. An important feature of the process of creating
the park is that is implemented as an individual project. After creating the park man-
agement is executed by the management team subordinate to board of directors.

Model IV — Network park

The network model assumes that the organization of a science and technology park
is formed as a relatively free network system and the management of the park serves as
an orchestrator managing and coordinating the activities of independent scientific and
business entities cooperating directly or through a network orchestrator. Research institu-
tions or teams of researchers and companies act as nodes of the network. Commu-
nication between them is carried out primarily by Internet, it might be online con-
tacts, teleconferencing and other means available by the electronic media. Extensive use
of the network allows access to the park not only geographically close, but also remote
entities and individuals. Therefore, some entities can be included from other regions in
the country, as well as foreign cooperating organizations. In constructing the management
model of network, a scientific and technological park needs to specify the basic objectives
of the whole organization, functions of the entities participating in the park, the principles
of cooperation between the entities, tasks for an orchestrator and its role in relation to
the other members of the network. The terms also require the park relationship with
the social environment, the authorities and a wider scientific domestic and foreign
community. The primary objectives of this kind of a scientific and technology park
is to organize cooperation in research and development and the creation of companies
implementing innovation projects through the creation of an Internet platform for
exchanging information and projects, conducting discussions, conferences in the frame-



88 Stanistaw Lobejko, Alicja Sosnowska

work of park members. Participants of networks are, therefore, a set of knowledge
and skills directed for creating products and services complementaty to each other
and designed to achieve scientific and business objectives multiplying the value cre-
ated by independent organizations that have declared their affiliation to the park.

The roles of an orchestrator are:

—  approving of the function of a park founder,

—  developing an organizational concept and statute of the patk,

—  formulating offers for potential participants,

—  opening a cooperation platform

—  establishing contacts with potential sources of funding for research and im-

plementation (government and EU funds, venture capital, sponsors, foreign
organizations);

—  searching for customers projects and partners for business;

—  marketing innovation;

—  organizing international cooperation.

The Management Board of the park (a network orchestrator) next to financial
coordination functions can perform representative functions, but also can administer
the material infrastructure of the park also ensuring the exchange of services in this
area between the participants of the park. Assuming the organization and economic
self-reliance, entities orchestrator's role is to invest in the development of mutual
relations and the functioning of information flows on the basis of reciprocity and
mutual benefits relative to contributions made. The basis for successful functioning
of the network model is the trust of partners, loyalty in the relationship and sharing risk.
The proper functioning and management of the network structure of the park also
requires the fulfillment of certain technical requirements. Information systems of entities
belonging to the park because of the different tasks assigned to them can differ. Network-
ing requires adjustment and compatibility of individual systems. It is a prerequisite
that allows seamless flow of information [Lobejko, 2012, p. 27].

Chart 4 shows the idea of a science and technology network park management system
model. It presents a diagram of network connections in a network park model assuming
the central role of the scientific council and the board (management company), as
a network orchestrator consisting of both ambient units cooperating with the park, but
not belonging directly to the strategic area and entering the corporate network directly
associated with the management of the park under concluded agreement on coopera-
tion.

In this model, the park board acts as a coordinator in the terms stipulated in the
contracts and while belonging to the park, companies have a legal personality and eco-
nomic standing as well as they are responsible for the commitments.
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CHART 4.
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In the chart the strength of relationships has been marked with shades of gray: an
orchestrator (dark gray), companies related to contracts (middle gray), and environment
organizations (light gray).

Advantages of the network model:
this model uses measures offered by modern information economy, thus
characterized by a high level of modernity;
participation of entities belonging to the network is voluntary and does not
rule out an independent economic activity;
internal structures and strategy of the network model can be easily adapted
to the needs in accordance with the will of participants of the park;
management system can be based on the principle of consensus and partic-
ipation in the decision-making process [Analiza..., 2014, pp. 58-59].
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Disadvantages of the network model:

—  complexity of the connections and open access could hamper the formula-
tion of common goals and putting them into effect;

—  acomplex system can generate costs arising from the incompatibility of in-
formation systems;

—  division of tasks and responsibilities between park management and lead-
ership of the patk participants can be difficult [Analiza. .., 2014, p. 59].

4. Possibilities in network cooperation amongst enterprises

Enterprises that operate on the basis of cooperation with technology parks, operate in
branches of industry with end-products being capital-intensive. All essential investments
connected with gaining knowledge and doing research usually exceed enterprises’
abilities. Overcoming these barriers may be possible by joining the network with other
companies. Cooperation within the network is possible wherever participants share
common interests and operate in similar domains despite geographical dispersion.
Being a part of a network enables them to achieve the synergy effects that all the parties
involved benefit from. Networks mainly give possibility to share knowledge more
quickly, new ideas in particular, which is sine gua non of the innovation creation process.
What’s more, within the network cooperation there are organized lots of events, such
as meetings, conferences, access to experts or various databases, where the main role is
to lead to information exchange. Additionally, they stimulate the technology transfer
and provide easier access to the clients and new funding sources. They also give the
possibility to compare themselves to local partners and those operating abroad. Last but
not least, networks diffuse and strengthen the use of the so-called good practices,
which positively affects the efficiency of work, inside and outside the organization.

Operating within the network is a specific form of interaction between a company
and its business environment. It not only ensures the external relations to be coherent
and structured, but also enables taking advantage of business solutions as a good source
of benefits for a company. Expanding cooperation with entities such as universities,
research centres, associations or other enterprises in a harmonious way is also one
of the advantages of networks. In a traditional approach to the economy, enterprises
treat competitors as rivals that they can only compete with. However, from the network
perspective, cooperation between competitors is also possible and yields profits to both
sides. As for the market in the context of a network, competition is not a zero-sum
game where if one wins the other loses. Companies operating inside the network gain
more profit than those performing outside.

In the business environment of companies, apart from the typical professional
networks, there are a lot of networks specializing in certain tasks. One can name these
specializing in fundraising for its participants. Small enterprises usually encounter
problems with financing their development. These constraints mainly stem from the
banks being reluctant to finance uncertain projects. From a bank perspective small
entities have a weak position on the market and a lack of experience in the finance market
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so their finance offer is usually worse than for big companies. Being a part of a network
specialized in fundraising, such as the European Business Angels Network (EBAN)
ot the European Venture Capital Association (EVCA), gives an opportunity for small and
inexperienced enterprises to gain some financial resources for development.

Expansion of relations and the so-called networking are the benefits, among others,
that companies can gain through operating in a network. Thanks to that the company and
its employees can monitor current changes in a given branch and also gain information
about current and planned activity of competitors and cooperating companies.

5. Conclusions

The conducted analysis of the selected foreign science and technology parks allowed
to formulate four main models of park management. These models in different variations
are used in the management of science and technology parks in the world. The study
confirms the relatively great diversity of solutions used in practice. However, you
can find a clear distinction between applied management solutions into two groups. The
first group was formed by models I and II based on close ties with the university,
focused on creating of start-ups and academic incubators. The second group of
management models are models of type III and IV, used in complex park structures,
often without taking up area, which holds up the organization, but forming a network
of alliances based on concluded contracts for specific tasks, not only in terms of the
commercialization of research, but also covering other areas of business.

Taking into consideration the conditions of the Polish economy and the functioning
of R & D, the authors believe that the most appropriate for managing a science and
technology park are two models: a corporate model and a network model. As Polish and
foreign experience has shown only strong and of high standing scientific research
technical universities are able to independently undertake a park development initiative.
In the case of Polish technical universities in the implementation of park initiatives, it is
necessary — according to the corporate model — that there was inclusion of both public
shareholders and private, who are interested in the potential possibility of a return of
capital in the long term. Forming the corporate park management is also beneficial for
the university located in the park because they do not have to become directly involved in
park management that performs on their behalf designated for this purpose corporation
management.

The financial support of public and private shareholders for the development of the
park is also significant. A network model is the second worth a recommendation for
Poland model for managing a science and technology park, in which the boatrd of the
park plays the role of an orchestrator managing and coordinating the activities of
independent scientific and business entities. In this model, a science and technology
park form teams of researchers and companies joined and working together in an
interactive manner based on computer networks. Thanks to this, cooperation is possible
not only with entities close geographically but also those from other regions, including
foreign ones. Past experience in the development of science and technology parks
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indicate that the network model park in the future will play an important role in the
development of R & D and the commercialization of research results.
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