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ABSTRACT
Support for the development of new technology-based business is a major challenge in Brazil. One reason is 

the change of the paradigm of an economy based on supply of commodities to an economy of developing and offering 
technology. In this environment, business incubators are presented as a key player in this process. However, incubators 
lack of infrastructure available for the technological development of products, as entrepreneurs begin to demand some-
thing beyond basic infrastructure. This article aims to classify research and development infrastructure models, based 
on the degree of importance earned by entrepreneurs belonging to incubators of technology-based companies in the 
state of Parana. An extensive literature review identified seven research infrastructure development models and discrete 
manufacturing products. These models were then classified by their features and practices. Following, a hierarchy was 
built, using the Analytic Hierarchy Process (AHP). Based on this hierarchy, an electronic questionnaire was designed and 
it was applied to 115 entrepreneurs belonging to 15 incubators of technology-based company, all located in the state of 
Parana. The responses were used for the construction of the weights of criteria based on the characteristics and analyzed 
practices. Finally, seven models were classified according to the AHP, providing incubator managers with the best options 
of laboratory models, according to the characteristics and needs.
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1. INTRODUCTION TO PARKS AND TECHNOLOGICAL 
INCUBATORS

The construction of environments that expand the pos-
sibilities to innovate and favor the development of this cul-
ture is part of the political agendas of developed countries, 
such as the United States of America (Salermo et Kubota, 
2008) and (Nascimento, 2011). Among these environments 
are technology centers, business incubators, pre-incubators 
and regional innovation systems (SRI). Pre-incubators are 
environments commonly located in universities that provide 
support to new entrepreneurs to build a study of technical 
and economic viability of the business, business plan, mar-
keting and strategic planning and, in some cases, support for 
the development and teste of prototypes.

Pre-incubators, incubators and Technology Parks have the 
same goals: to encourage the creation of companies that are 
closer to university and the market and to stimulate entre-
preneurship (Sahut, 2014) and the creation of new products 
and services (Nascimento, 2011). Business incubators (Perei-
ra et al., 2010) have the vital role of enabling research and 
the development of new products, serving as instruments of 
support and strengthening of innovation systems of which 
it is part. However, these issues happen at different stages 
of business development. The first occurs in its design; the 
second at birth and in the early years of the company and; 
the third in the maturing of the enterprise.

Therefore, similar to an incubator, a Technology Park is a 
real estate developed to house both innovative companies 
directed to the market and science and technology insti-
tutions, whose missions are related to the production and 
sharing of knowledge (Horácio, 2008). According to Anner-
stedt et Haselmayer (2004), the first, second and third gen-
erations can also be grouped in Technology Parks. The first 
and second generation parks constitute an extension of uni-
versities, housing companies created from research projects 
conducted there and; for the second generation incubators, 
decision making under the projects that will there joining 
considers targeting the market. The third generation encom-
passes the concepts of the previous two generations, being 
managed by professional experts in support of innovation. 
To consolidate the relationship between the generation of 
knowledge and these environments favorable to the cre-
ation of new businesses, some research infrastructure and 
development models are presented below.

2. INFRASTRUCTURE OF R & D MODELS

This paper intends to deepen the study on seven of the 
models mentioned above. The models were selected ac-
cording to the availability of information and publications 
available. The analysis was carried out in laboratories of 

companies, university laboratories and research institutes, 
laboratories providers of R & D services, remote laborato-
ries, virtual laboratory, multi-user laboratory and the FabLab 
concept of the Massachusetts Institute of Technology (MIT).

In order to identify key R&D infrastructure characteristics, 
models used worldwide, own laboratories, universities lab-
oratory and research institutes, laboratories that are service 
providers, remote, virtual, FabLab and multi-user are pre-
sented below (Table 1).

Table 1. Model laboratories identified in the literature

Laborato-
ry type Definition

Own labo-
ratory

This lab is the most common among large or-
ganizations. Normally these are part of an R&D 
department, only focused on developing new 

products or services. It can be cited as an example 
of R&D centers of Empresa Brasileira de Aeronauti-
ca (EMBRAER - Brazilian Company of Aeronautics) 

and Petroleo Brasileiro SA (PETROBRAS), Bosch 
located in Campinas and DuPont in Paulinia, both 

in São Paulo.

Laboratory 
universi-
ties and 
research 
institutes

The need for cooperation between companies and 
Science and Technology Institutes (ICT), such as 

universities and institutions for Technological Re-
search (IPT) is increasing. Examples were present-
ed in March 2012, in the opening of the Petrobras 
research laboratories in five federal universities: 
Maranhão (UFMA), Espírito Santo (UFES), Pará 

(UFPA), Bahia (UFBA) and Santa Catarina (UFSC). 
Another example is the first research center of 
Smart Grid América Latina located in Curitiba, 
state of Paraná, which is a partnership of the 

Pontifícia Universidade Católica do Paraná (PUCPR) 
and Siemens of Brazil (Melloni, 2012).

Laboratory 
services

Many laboratories have been structured to provide 
support to R&D services. In Brazil, the Support 

of the Scientific and Technological Development 
Program (PADCT), from 1985, is an innovative 

action of the government to the promotion of the 
scientific and technological activities (S&T) in the 
country (Teixeira et al., 1991). Among the main 
results of the program are: consolidation of RD 

groups; strengthening of laboratory infrastructure; 
modernization, expansion, training and consolida-
tion of laboratories; and the strengthening of R&D 

capacity in universities.

Remote lab

In a traditional laboratory, the operator interacts 
with his equipment physically by pressing buttons 
or other interfaces, then he receives information 
in the form of visual, auditory or tactile feedback. 
In a remote laboratory, the same occurs. However, 

from the physical equipment and the operator 
there is another communication layer, which 

allows interaction with the user through a remote 
connection such as the internet (remotelaborato-

ry.com).
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Virtual Lab

There are laboratories that do not physically exist, 
as they use virtual environments to simulate some 
aspects of product development or manufacturing 

processes (Choi et Cheung, 2007).

FabLab

Neil Gershenfeld and his team at the Center for 
Bits and Atoms (CBA) of MIT proposed the concept 

of FabLab, or Manufacturing Laboratory (Troxler 
et Schweikert, 2010). In it, people will be able to 
materialize their ideas using computer-controlled 

machines to create almost anything. In this model, 
the great advantage is the low cost of the equip-

ment needed to set up the lab.

Multi-user 
lab

It is one that is not restricted to the service of 
public institutions’ researchers, but allows its 

infrastructure to be used by businesses and other 
public and private institutions that aim to research 
(Carlotto, 2008). This is the case of the Laboratório 

Nacional de Luz Síncrotron (LNLS - National Syn-
chrotron Light Laboratory) located in the Polo II 

High Technology Center of Campinas, state of São 
Paulo. This lab is used by the researchers hired by 
the institution, and also by researchers from other 

institutions.
Source: The authors

The common factor between the selected models is the 
fact that its R&D activities are carried out in laboratories. 
Thus, an R&D laboratory is a place with the infrastructure 
necessary to carry out R&D scientifically. This infrastructure 
can vary according to the purpose of the lab, but according 
to the National Academy of Sciences of the United States 
(NAS, 2000), a successful laboratory is one that offers: flexi-
ble and efficient laboratories; security to its employees; it is 
compatible with neighboring environments; it has support 
of the local community and government agencies and; it is 
built seeking cost efficiency.

3. INNOVATION SYSTEM IN PARANÁ STATE

Through a documentary survey it has been identified 
research and development institutions of Paraná, belong-
ing to the Cadastro de Informações Institucionais (CADI – 
Institutional Information Register) of the Lattes Platform, 
of the Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq, 2012 – National Council for Scientific 
and Technological Development) and the list of Higher Ed-
ucation Institutions and Registered Courses (EMEC, 2012) 
of the Ministério da Educação (MEC – Ministry of Educa-
tion). This survey was used to focus on the present work 
in those institutions that are most active in research and 
development.

Then the incubators of technology-based companies, also 
located in the state of Parana, were presented. Table 2 pres-
ents the main institutions of the state of Paraná R & D.

Table 2. Leading R&D institutions of the state of Paraná

Type Description

Federal Uni-
versities

The state of Paraná has two federal universi-
ties, Universidade Federal do Paraná (UFPR) 
and the Universidade Tecnológica Federal do 

Paraná (UTFPR).

State Univer-
sities

There are six universities and they are, re-
spectively, Universidade Estadual de Londrina 
(UEL – State University of Londrina), Univer-

sidade Estadual de Maringá (UEM – State 
University of Maringá), Universidade Estadual 
de Ponta Grossa (UEPG – State University of 

Ponta Grossa), Universidade Estadual do Oeste 
do Paraná (UNIOESTE – State University of 
Western Paraná), Universidade Estadual do 

Centro-Oeste (UNICENTRO – State University 
of Central-West) and Universidade Estadual do 

Norte do Paraná (UENP – State University of 
Northern Paraná).

Private uni-
versities

Even with the increased amount of private 
higher education institutions accredited by 

the Ministério da Educação (MEC – Ministry of 
Education), the amount of these institutions 
that, besides teaching, also conduct research 

and development and are registered in CADI is 
still small. For this reason, we present only the 
most prominent and active private institutions 

in terms of R&D as in the case the Pontifícia 
Universidade Católica do Paraná (PUCPR) and 

the Universidade Positivo.

Public 
Technology 
Institutes

Paraná also has numerous public institutes of 
technology. Among them the Tecnologia do 

Paraná (TECPAR – Paraná Technology), Instituto 
Agronômico do Paraná (IAPAR – Agronomic 

Institute of Paraná) and the Empresa Brasileira 
de Pesquisa Agropecuária (EMBRAPA – Brazil-
ian Agricultural Research Company) stand out.

Private 
Institutes of 
Technology

Regarding the private nature of technology 
institutes, Paraná has two private institutions that 
participate in its innovation system, the Instituto 
de Tecnologia para o Desenvolvimento (LACTEC 
– Institute of Technology for Development) and 

the Serviço Nacional de Aprendizagem Industrial 
(SENAI-PR – National Industrial Learning Service).

Source: The authors

Some of the incubators were unrelated for not having, at 
the time of survey, companies that meet the search criteria, 
i.e. technology-based companies excluding those unrelated 
to the discrete manufacturing, such as agricultural, biologi-
cal and computer-programing technology.

4. INCUBATORS TECHNOLOGY OF PARANÁ

We present below a summary of the Techno-
logical Incubators located in the state of Paraná. 
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Some of them were not included in this study 
because they have no business with the charac-
teristics set out in the restrictions of work, that 
is, technology companies whose products are 
classified into the discrete manufacturing. Table 
3 shows the incubators, supporting institutions, 
municipality and the number of companies invit-
ed to participate.

Table 3. Summary of the relationship of the incubators 
surveyed

Incubator Institution County Enter-
prises

Incubadora Tecnológica 
de Curitiba (INTEC – 

Technological Incubator 
of Curitiba)

Instituto de 
Tecnologia do 

Paraná (TECPAR)
Curitiba 10

INTEC Entre Rios
Universidade 
Estadual de 

Maringá (UEM)
Umuarama 2

Innovation Agency
Universidade 

Federal do 
Paraná (UFPR)

Curitiba 8

Technological Incubator 
of Maringá Sociedade Civil Maringá 15

Santos Dumont Busi-
ness Incubator Itaipu Binacional Foz do 

Iguaçu 15

Incubadora de 
Inovações da Universi-
dade Tecnológica (IUT 
– Incubator of Innova-

tions of the Technologi-
cal University) 

UTFPR Cornélio 
Procópio 6

IUT – Curitiba UTFPR Curitiba 2
IUT – Medianeira UTFPR Medianeira 3

IUT – Pato Branco UTFPR Pato Bran-
co 3

IUT – Ponta Grossa UTFPR Ponta 
Grossa 3

Technological Incubator 
Center

Fundação para 
o Desenvolvi-

mento Científico 
e Tecnológico 
(FUNDETEC – 

Foundation for 
Scientific and 
Technological 
Development)

Cascavel 10

EDUCERE Foundation Educere Founda-
tion

Campo 
Mourão 3

Incubadora de Em-
preendimentos Inova-
dores e Tecnológicos 

(FINDEX – Incubator of 
Innovative and Techno-
logical Developments)

Francisco Bel-
trão Commercial 

Association

Francisco 
Beltrão 9

Incubadora de Empre-
sas de Base Tecnológica 

(INTUEL – Incubator 
of Technology-Based 

Companies)

Universidade 
Estadual de 

Londrina
Londrina 13

Business and Project 
Incubator

Universidade 
Positivo Curitiba 13

Total 115
Source: The authors

5. ANALYTIC HIERARCHY PROCESS (AHP) METHOD

The AHP has been applied and studied in various situa-
tions where quantitative and qualitative parameters are 
necessary in the decision-making process. The AHP (Grimal-
di et Crivelli, 2009), (Ho et al., 2010), (Lee, 2010), (Tramarico 
et al., 2015) and (Zhu et Xu, 2014) was created in the 1970s 
by the mathematician Thomas L. Saaty, and was popularized 
in the resolution of complex multi-criteria problems. The 
methodology allows troubleshooting via prioritization of 
possible alternatives (Saaty, 1991) and (Saaty, 2005). It is an 
analytical methodology, following a decomposition strategy 
of a complex problem in p minus complex according to a hi-
erarchical structure.

The decision making using AHP is divided into four stages 
(Saaty, 2005):

1.  Definition of the problem and the type of knowledge 
needed to solve it as objective already presented in 
the first chapter.

2.  Structuring the hierarchy of the top decision-making 
process with the aim to make a decision by typically 
subdividing the alternatives from the intermediate 
levels to the lowest level.

3.  Construction of the headquarters of peer compari-
son using the top element to compare the elements 
in the level immediately below.

4.  Use the priorities obtained from the comparisons 
to consider the priorities of the elements immedi-
ately below, for all the elements of the structure, 
from top to bottom, to obtain the priorities of the 
lowest levels.

The validation structure (Hierarchical) can be performed 
in many ways. The authors suggested the participation of a 
group of people with knowledge on the subject in order to 
assess whether it is logical and complete.
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6. METHODS

a)  Calculation of the population and sample. The state 
of Paraná has 15 technology-based incubators, and 
there are approximately 115 businesses that cater to 
the scope outlined in this research. Using the formula 
for sample size calculation with a confidence level of 
95% (Z = 1.96); estimated standard deviation of the 
population during the test with the methodology 
equal to 4; population size of 115 companies and ad-
mitted sampling error of 2, the estimated sample size 
is 13 companies to be surveyed by a questionnaire.

b)  Hierarchy of classification requirements of labo-
ratories models. The development process of the 
methodology adopted in this scientific work began 
on the construction of the hierarchy, Figure 3. It was 
drawn from the research and development laborato-
ry models studied in the literature. At the top of the 
hierarchy lies the purpose of analysis, in this case, 
the R&D infrastructure to be evaluated. The second 
and third levels compose the decision criteria and 
are formed by the competence, means of access, 
outcomes and cost/benefit, which will be discussed 
below. These criteria have been identified based on 
the laboratory model surveyed.

• Skills: it refers to the support staff to the lab. These 
can be the result of cooperation with universities 
and research institutes, that is, where there is any 
doubt or question, it is sent to one of these institu-
tions to collaborate in solving the specific problem of 
the entrepreneur. It may also be available through a 
network of laboratories; thus, when a problem aris-
es, anetwork of cooperation with other laboratories 
can be accessed to resolve it. Or, a competency may 
be available in the laboratory. In this case, employ-
ees are hired or linked to the laboratory without the 
need to consult external expertise.

• Access: addresses how the laboratory is used. In this 
case, it can be shared exclusively, remotely or virtually. 
The shared laboratory is as the name defines a labora-
tory that is shared among users, usually with concurrent 
use. On the contrary, the exclusive laboratory is aimed 
for the private use of the entrepreneurial team, not be-
ing shared by others during the same period. The labo-
ratory can also provide remote access to machines and 
equipment, allowing its operation through the World 
Wide Web. Virtual access, in turn, enables entrepre-
neurs to plan, design or test the manufacture of their 
products in a virtual environment using computer pro-
grams designed specifically for this purpose. The same 
laboratory model may exhibit more than one type of 
access, as for example, the university laboratory.

• Results of the use of a laboratory: these can become 
sensitive or may be disclosed between users and 
employees thereof. In this sense, the dissemination 
of results among users can contribute to the devel-
opment of other products, allowing avoiding design 
errors that may occur on other occasions. The con-
fidentiality of information, on the other hand, does 
not permit disclosure of the peers’ results, keeping 
knowledge a secret, thus, not contributing to other 
projects. Laboratories of universities usually publish 
their research results, and, private laboratories tend 
to keep their research secret to obtain protection by 
filing patents.

• R & D Infrastructure: it can be classified according 
to its cost/benefit. The cost is related to the amount 
paid to use the infrastructure. The benefit is rep-
resented by the quality of results. In this work, the 
quality of the results and the cost were considered 
directly proportional. Figure 1 shows the hierarchy 
proposed. This hierarchy was represented horizon-
tally for optimal viewing. Thus, the goal located at 
the top of the hierarchy is represented to the left 
side of Figure. On the right, there is the alternative 
structure; in this case, R&D infrastructure models. 
Finally, in the center, the criteria and sub-criteria in 
order to connect alternatives.

Figure 1. Hierarchy of classification requirements  
of laboratory models

Source: The authors
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The methodology chosen for the data collection was the 
questionnaire, and the three steps for its development were 
the project, the first version’s definition and review, pretest 
and final editing. After detecting problems with the interpre-
tation and the original questionnaire format, it was decided 
that, in the final version, the questions would be asked in-
dividually for each feature of the hierarchy, using a scale of 
1 to 9, allowing parity comparisons where reason can vary 
from 9/1 to 1/9. The options were: none, minimum, small, 
large and absolute. Each of them has been considered with 
a corresponding weight as described in Table 4.

Table 4. Options and Weights

Option Weight
None 1

Minimum 3

Small 5
Large 7

Absolute 9
Source: The authors

By proceeding in this manner, it is believed that the ques-
tionnaire respondents were more intuitive, eliminating the 
problem of consistency indices greater than 0.1 for this part 
of the weights calculation. Still, in relation to calculating the 
weights used, are the geometric mean of the different re-
sponses to the same question, following the methodology. 
As the construction of the priority matrix is based on the 
ratios of the responses, there is also no change in the result, 
as the geometric average of the ratio is equal to the ratio of 
geometric means.

7. RESULTS

The calculation of the parity matrix comparison was per-
formed for each of the hierarchical levels, by dividing the 
geometric mean value obtained for a question by another. 
The following is the calculation of the peer comparison ma-
trix for the issues Q0, Q1, Q2 and Q3, Equation 1. Only for 
this matrix it was necessary to reverse the position between 
Q1 and Q2 in rows and columns, then, to organize the ques-
tionnaire, the order of the questions was reversed. With this 
reversal, the matrices may be multiplied while maintaining 
the order of the criteria and results.

(1)

The corresponding eigenvector of the matrix M1 is calcu-
lated and shown in Equation 2.

                        (2)

In the same way, it was calculated from the respective ar-
rays of parity compared to “Skills”, “access”, “Results” and 
“cost/benefit”; thus, this is the third level. With all the cal-
culations and procedures, we came to the results shown in 
Table 5.

Table 5. Weights of the criteria of the third level of the hierarchy, 
sorted in descending order.

Criteria Weights

Sharing results 14,13%

Quality or perceived benefit 12,45%

Confidentiality of results 11,93%

Cost of using infrastructure 11,03%

Cooperation with universities and research insti-
tutes 9,18%

Competence of the laboratory itself 9,09%

Network operation 8,83%

Shared access 6,57%

Virtualization 5,99%
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Exclusive use 5,47%

Remote access 5,33%
Source: The authors

Following, the weights of the alternatives were calculat-
ed and this was the fourth level of the hierarchy. Unlike the 
questionnaire, it was decided not to use the weights of the 
answers, but to fill the comparison matrices directly with 
the values that can range from 1/9 to 9 as AHP (Saaty, 1991) 
method. As a result, some matrices showed consistency ra-
tio (CR) above the value considered as a limit of 0.1 (Saaty, 
2005). For those cases where the reason of consistency is big 
enough and justifies a review of judgments, two methods 
are suggested (Saaty, 2005). The first is the simple review of 
results with the largest absolute differences | a_ij- (w_i/w_j) 
|. The second alternative is to successively review the judg-
ments by deviation from the quadratic root average using 
the ij lines and wi/wj. In this second option, one obtains the 
highest difference, according to Equation 3: 

    (3)

After finding the position where ij is the maximum, re-
place it with the value of reason, Equation 4:

                                            (4)

In this case, no matter if it occurs, this value exceeds 9. 
Repeat this procedure until consistency.

Based on the summary of the identification of the cri-
teria in the researched laboratory models and part of the 
hierarchical structure presented above, the peer compari-
son matrix was filled up for the policy of cooperation with 
universities and research institutes. The order of represen-
tation of rows and columns is: own lab, university lab, lab-
oratory services providers, remote lab, virtual lab, FabLab 
and multi-user laboratory. Thus, the following matrix was 
obtained. Equation 5.

    

                (5)

Once the matrix is filled, calculate the eigenvector W_31 
and the eigenvalue equation λ_max 6 for the value of the 
consistency index (CI) and the consistency ratio (CR), consid-
ering n = 7 and RI = 1.32. Equation 6.

, 

(6)

In this case, the value of RC is above the threshold of 0.1. 
Thus, it becomes necessary to apply the correct algorithm 
that allows comparisons parity matrix obtained with anoth-
er RC≤0,1. After applying the algorithm, a new matrix is ob-
tained, equation 7; as well as new values for vector self and 
self-worth, Equation 7.
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, 

(7)

It is observed that, in this case, only the fifth column ele-
ment in the first row has changed, indicating that the algo-
rithm was applied only once, which is enough to obtain a 
value of RC≤0,1. There is also no need to maintain the reci-
procity in order to apply to the array algorithm (Saaty, 1991). 
The same process was repeated for the other elements of 
the hierarchy to obtain all weight vectors of the alternatives 
for each criterion.

After calculating the weights of each criterion, in this 
case, characteristics and practices of laboratory models, it 
proceeds multiplying these vectors by the vectors of the 
immediately upper levels in the hierarchical structure. The 
results of the classification of research and development 
laboratory models are shown in Table 6 in descending order.

Table 6. Weights of hierarchy alternatives, sorted in descending 
order.

Type of laboratory Weight
University Laboratory and Research Institutes 19,5%

FabLab 18,5%
Own laboratory 15,1%

Remote laboratory 13,2%
Virtual lab 12,8%

Multi-user lab 11,0%
Service providers laboratories 10,0%

Source: The authors

The last step of the process proposed in the research 
methodology for the AHP is a sensitivity analysis of the re-
sult. In the case of AHP, these values represent which of the 
criteria is more sensitive to changes that can lead to alter-
ation in the results, i.e. reversing the order of any element 
due to the variation in their weights.

The method used in this paper is the one proposed by 
(Triantaphyllou et Sánchez, 1997). In this method, based on 
the criteria matrix (W_2) of the alternative matrix (M_3) and 
a results array (W_3), calculate the sensitivity of criteria. The 
results are shown in Table 7.

Table 7. The sensitivity of the calculation criteria of income, 
presented in descending order

Criteria Sensitivity
Remote access 0,0581
Virtual access 0,0424

Cost of using infrastructure 0,0403
Exclusive use 0,0378

Confidentiality of results 0,0337
Sharing results 0,0270

Cooperation with universities and research insti-
tutes 0,0265

Competence of the laboratory itself 0,0222
Shared access 0,0199

Network operation 0,0173
Quality or perceived benefit 0,000

Source: The authors

Looking at the results, the most sensitive criterion that 
may change the outcome is remote access. On the oth-
er hand, it is less likely to change the quality criterion or 
perceived benefit. This does not mean a limit that will 
change the result above; it only indicates a ratio relation-
ship between the criteria that allows the classification of 
its sensitivity.

Therefore, among the most important criteria, in the 
opinion of entrepreneurs who responded to the question-
naires, there are two opposite issues: the sharing of the re-
sults in the first place with 14.13% and the confidentiality of 
results in the third place with 11.93%. Likewise, the quality 
(12.45%) and costs (11.03%) with opposite characteristics 
are the second and fourth positions in terms of importance 
for entrepreneurs.

It was also possible to calculate the sensitivity coefficients 
for the criteria used. The most sensitive laboratory type to 
change the criteria, i.e. one that can change the order of the 
result of the classification of alternative laboratory models 
is remote access. Moreover, the criterion that is less likely 
to change the order of the results is quality or perceived 
benefit. Thus, by increasing the weight of quality, all models 
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will have their weight increased accordingly. However, as the 
vector sum of the weights of items must be equal to unity to 
increase the weight of quality criteria, some other criterion 
or criteria will have their values changed, thus changing the 
numerical result.

8. CONCLUSIONS

The objective of this research work has been achieved: it 
was possible to classify the laboratory models (own enter-
prises, universities and research institutes, contractors, re-
mote, virtual, FabLab and multiuser) of the R&D infrastruc-
ture, objects of this study and the AHP method. This method 
proved to be effective in terms of supporting decision-mak-
ing on issues that can be represented by a hierarchical struc-
ture. The model also allows its expansion, since it required 
the inclusion of yet another model of the R&D infrastructure 
that will not have to redo the entire analysis; only re-evalu-
ate arrays of parity comparisons of the third level including 
the new model. The calculation does not have to be redone 
where inclusion is another criterion; only those branches of 
the hierarchy are influenced by it.

Thus, the AHP not only permits analysis of the problem, 
but also allows maintenance with very little effort. This char-
acteristic is important when the variations of the parameters 
of the problems occur in short cycles.

Based on the opinions of entrepreneurs who participated 
in the survey and characteristics of each model taken as al-
ternatives, the model that is best suited for operation in an 
incubator for technology-based companies is the laboratory 
of universities and institutes of technology. This classifica-
tion is justified due to the factors presented earlier in the 
classification of criteria, where cooperation with universities 
and competence of own staff has great weight in this clas-
sification. Another factor is the cost of using the infrastruc-
ture, where public financing of facilities of laboratories and 
research institutes is significant.

A second option is the laboratory model created by MIT, 
the FabLab. This model has been applied in several countries 
and has been the subject of case studies found in the refer-
ences presented in this paper. The strength of this model is 
the cost of its infrastructure, which tends to be cheaper than 
the R&D edge infrastructure and the competence accessed 
through its network of laboratories.

On the other hand, the models less attractive to entre-
preneurs of technology-based business incubators are solely 
those service providers. The main weight that contributes to 
this low rate was the sharing of the results, which in labora-
tory services is negligible, leaving aggregate knowledge in the 
research and development process. While it is important for 

research work in universities, the multi-user laboratory model 
has little relevance to entrepreneurs’ incubated companies.

As limitations of the study may be pointed out, while the 
minimum sample number of thirteen questionnaires have 
been reached, the size of the population and the sample 
allowed do not use socioeconomic data to stratify the re-
sponses, obtaining partial results by state region; therefore, 
it can be a suggestion for future work.
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