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Abstract 
 

University Entrepreneurship Center Identity (UECI) is a set of meanings by which a UECI allows itself to be known, and through which it 

allows people to describe, remember and relate to it. There are many factors stated in many studies related to UECI, but their importance 

level is not mentioned. In this study, the UECI factors are ranked by using TOPSIS method. A quantitative study was conducted to obtain 

experts’ views on UECI factors. The UECI factors were prioritized and ranked by using the “Technique for order of Preference by Simi-

larity to Ideal Solution” (TOPSIS) from Multi-Criteria Decision Making (MCDM) method. The result of performing TOPSIS is as a novelty 

which assists UECI presentation. The high priority factors were introduced as “Innovativeness”, “Industry Interactions”, “Producing Highly 

Qualified Graduates”, “Proactiveness”, “Attract Entrepreneurial Faculty”, “Teamwork”, “Consulting”, and “Risk Taking”. This study pro-

poses the importance level of UECI factors. At the end, it is recommended to evaluate the effect of UECI perception in different studies 

which contain university entrepreneurship center identity perception. 

 
Keywords: Organizational Identity Factors Identification; University Entrepreneurship Center. 

 

1. Introduction 

Organizational identity is a set of meanings by which an organiza-

tion allows itself to be known and through which it allows people 

to describe, remember and relate to it [1 - 5]. Organizations identity 

answers the questions of ‘Who am I?’, ‘Who are we?’ and ‘How do 

others know who I am? [6]. Organizational identity plays an im-

portant role for organizational image [7 - 8], and consequently or-

ganizational attractiveness [9 - 10]. 

Organizational identity is a relatively new concept in higher educa-

tion research [7], [11 - 12], and most of studies on university iden-

tity and image have the purpose of attracting potential new students 

[13]. Role of University Entrepreneurship Center (UEC) in univer-

sities is very important in order to teach students the initial phases 

of entrepreneurship, and also universities need to commercialize 

their students’ research outcomes through their entrepreneurship 

centers [14 - 16]. UECs need to attract students to their activities by 

presenting their organizational identity to students through their of-

ficial website as their virtual face, which is the very first source of 

gaining information for students [17 - 20]. Unfortunately, the liter-

ature about University Entrepreneurship Center Identity (UECI) 

factors’ importance level is limited and whatever literature is avail-

able are focusing on entrepreneurial orientation of universities and 

entrepreneurship itself [12], [18], [21 - 22]. This study hoped that 

by conducting the survey among UEC experts in some Malaysian 

and international universities, can determine the importance level 

of UECI factors. The main objective of this study is to identify the 

importance level of UECI factors from UEC experts’ perspective. 

2. The problem statement and our contribu-

tions 

This paper describes an empirical study that we conducted ranking 

of the possible factors of university entrepreneurship center iden-

tity. The questions that have been raised for this study are: (a) what 

are the significant factors of a university entrepreneurship center 

identity. (b) What is the importance level of each factor of a univer-

sity entrepreneurship center identity? 

The contributions of this study at hand are two-folded. First, there 

is limited literature available about university entrepreneurship 

identity factors, and whatever exists are focusing on entrepreneurial 

orientation of universities and entrepreneurship itself [12], [18], [21 

- 22]. Hence, the current study makes an effort to collect all the 

possible factors which are related to university entrepreneurship 

center identity. 

Second, this paper evaluates the importance level of university en-

trepreneurship center identity (UECI) factors. In addition, this study 

proposes Technique for order of Preference by Similarity to Ideal 

Solution (TOPSIS), which is originated from Multi-Criteria Deci-

sion Making (MCDM) method, to find the importance level of 

UECI factors. TOPSIS method is adopted in order to determine the 

importance of UECI factors from UEC experts’ point of view. By 

using TOPSIS, UECI factors are weighted and prioritized by UEC 

experts, who have plenty of experience and are wholly familiar with 

university entrepreneurship center identity. 

3. Related works 

According to [7], University’s Entrepreneurship Center Identity 

(UECI) could be defined and understood as reflecting a ‘true’ UEC 
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character. UECI signals the values and attitudes of the UEC. These 

values and attitudes are imagined as symbolic representations of the 

UEC [23]. According to [6], UECI is generally understood to be the 

collective understanding of members of a UEC of the features that 

are presumed to be central, distinctive and relatively permanent 

about the UEC.  

[24] states that making university entrepreneurship center more en-

trepreneurial is the central focus of literature on university entrepre-

neurship. University Entrepreneurship Centers (UEC) develop and 

administer entrepreneurship courses, initiate outreach activities, 

such as business competitions, promote entrepreneurship on cam-

pus, and reach out to the university’s entrepreneurial ecosystem 

[14]. The purpose of the Entrepreneurship Center is to facilitate the 

creation of new businesses by members of the university commu-

nity – students, faculty, staff, and alumni. The Center has four main 

functions: to provide entrepreneurship education at the undergrad-

uate, graduate, and community levels; to provide consulting help to 

entrepreneurs; to provide seed money for start-ups; and to create 

networks for entrepreneurs to find money, professional services, 

personnel, and business/technical contacts. Students are trained in 

entrepreneurship courses on how to write a business plan, raise 

money, put together a team, and run a startup business [25]. 

Historically, universities do technology transfer through patenting 

and licensing the results of university research to be more entrepre-

neurial [14], [26 - 28]. However, more recently universities have 

played a direct role in venture start-ups [26], [29 - 30], establishing 

business incubators [14], [26], [31], [32], and encouraging univer-

sity-based consulting [27]. Some other researchers like [26], [29], 

[33] emphasize and support commercialization efforts of universi-

ties. Some other researchers like [34], [35] propose research collab-

oration with practitioners to have more applied education programs. 

[16] Introduces a model to measure entrepreneurial orientation of 

different university departments (Entre-U model) which includes 

four factors of research mobilization, unconventionality or innova-

tiveness, industry collaboration, and university policies. Entre-U 

has been followed by [15], [30], [36]. [37] Uses a spectrum of en-

trepreneurial activities such as creation of a technology park, spin-

off firm formation, patenting and licensing, contract research, in-

dustry training courses, consulting, grantsmanship, publishing aca-

demic results, producing highly qualified graduates. Some other en-

trepreneurial academic activities such as Patents, License agree-

ments, Business activity, Collaboration or Teamwork, Contract re-

search, Industry Interactions, Industry-sponsored workshops and 

meetings, and applied research are used as the measurement factors 

by [30]. 

In the context of entrepreneurial activities of universities, different 

factors are introduced by different researchers which creates uncer-

tainty about which factors should be used for investigation of the 

university entrepreneurship center identity. The current study aims 

to fill this gap in the literature as a starting point for a series of stud-

ies relating to university entrepreneurship center identity. 

4. TOPSIS technique 

In this study, the UECI factors have been ranked based on im-

portance and relevance by using TOPSIS. According to [38, 39] the 

TOPSIS procedure has five steps. After forming an initial decision 

matrix, the procedure starts by normalizing the decision matrix. 

This is followed by building the weighted normalized decision ma-

trix in Step 2, determining the positive and negative ideal solutions 

in Step 3, and calculating the separation measures for each alterna-

tive in Step 4. The procedure ends by computing the relative close-

ness coefficient. The set of alternatives (or candidates) can be 

ranked according to the descending order of the closeness coeffi-

cient [38], [39] Therefore, the procedure of the TOPSIS method 

consists of the following steps: 

The procedure of the TOPSIS method consists of the following 

steps [38], [39]:  

Step 1: Construct normalized decision matrix:  

nij =  rij √∑ (rij)
2

i⁄  for i = 1,… , n;  j = 1,… ,m  

 

Where rij and nij are original and normalized score of decision ma-

trix respectively with n alternatives and m indicators.  

Step 2: Construct the weighted normalized decision matrix: vij = 

wjrij 

Where wj is the weight for j criterion.  

Step 3: Determine the positive ideal: 

 

A∗ =  {(max
i

vij |j ∈ J) , (min
i

vij |j ∈ J′)}  

 

A∗ =  {v1
∗, v2

∗ , … , vn
∗}  

 

And negative ideal solutions: 

 

A− =  {(min
i

vij |j ∈ J) , (max
i

vij |j ∈ J′)}  

 

A− =  {v1
−, v2

−, … , vn
−}  

 

Step 4: Calculate the separation measures for each alternative. The 

separation from positive ideal alternative is: 

 

Si
+ = √(∑ vij − vj

+m
j=1 )

2
  

 

Similarly, the separation from negative ideal alternative is: 

 

Si
− = √(∑ vij − vj

−m
j=1 )

2
  

 

Step 5: Calculate the relative closeness to the ideal solution Ci
∗ 

 

Ci
∗ =

Si
−

Si
−+ Si

+  

 

Select the Alternative with Ci
∗ closest to 1. 

5. Research methodology 

The first step in this study was to identify the UECI factors. In order 

to identify factors of UECI, 132 articles regarding “entrepreneurial 

universities” and “university entrepreneurship (UE)” published be-

tween 2000 and 2017 were reviewed, then 75 articles concerning to 

UE were selected, after that, 22 factors have been extracted from 

them (see Table 1). To extract the relevant factors of UECI, the def-

inition of [11], which has defined a UECI as its shared attitudes, 

values, goals, and practices, has been adopted and followed. As the 

result, attitudes, values, goals, and practices of UEC are reviewed 

and extracted (see Table 1). 

 
Table 1: Description of UECI Factors 

 Factors References 

1 
Applied Research  
UEC emphasizes applied research. 

[26], [40], 
[41] 

2 
Attract Entrepreneurial Faculty  

UEC attracts entrepreneurial students and faculty staff. 
[26], [29] 

3 
Autonomy  
UEC motivates students to have independence and freedom from external control or influence. 

[26], [29], 
[42]  

4 Business Activity / Spin-Off Firm Formation 
[26], [29], 

[30] 
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 UEC motivates students to have business activity in terms of starting any business based on his/her research results or any kind 

of personal involvement in a spin-off or start-up business. 

5 
Commercialization  
UEC motivates students to manage or run something mainly for financial gain. The commercialization of research generates 

revenues for the university. 

[26], [33], 

[29] 

6 
Competitive Aggressiveness  

The tendency to intensely and directly challenge competitors rather than trying to avoid them. This refers to UEC motivates stu-

dents to value “beating" the competition. 

[26], [34] 

7 
Consulting  

UEC gives expert advice to other professionals, typically in financial and business matters. 

[26], [29], 

[43]  

8 

Contract Research  

UEC motivate students to engage (more) actively in programs of external financing,  

outsource their research activities by the corporate sector, and participate in collaborative public–private research partnerships.  

[30], [37], 

[40], [44], 

[45] 

9 
Creation of a Technology Park  

UEC supplies a formal site where businesses (normally of a high-tech nature) can locate and interact with the university itself. 
[37], [45] 

10 
Fun  

UEC members value fun and believe it appropriate to have fun at work and with fellow members. 

[33], [34], 

[46] 

11 
Funding (Grantsmanship)  

UEC provides funding for student enterprises. 

[14], [26], 

[29] 

12 

Incubation  

UEC often act as business incubators, allowing students and faculty to meet, form teams, and experiment with the idea of bring-
ing technology from research labs to the market. 

[14], [26], 

[31], [32]  

13 

Industry Interactions  

UEC provides connectivity between academic science and industrial research in terms of (1) public–private co-authored re-
search articles, and (2) references (‘citations’) within corporate research articles to university research articles. 

[26], [30], 

[37], [45], 
[47] 

14 
Industry Training Courses - Workshops and Meetings  
UEC provides participation of academics in industry training courses, workshops or meetings 

[30], [37], 

[43], [45], 

[48] 

15 
Innovativeness  

UEC provides students with the skill and imagination to create new things 

[26], [43], 

[47] 

16 

Proactiveness  

UEC motivate students to initiate changes rather than reacting to events. UEC motivate students to create or control a situation 
by causing something to happen rather than responding to it after it has happened 

[15], [16], 

[26], [30], 
[34], [49] 

17 
Producing Highly Qualified Graduates  

UEC provides the workforce with skilled undergraduates and postgraduates. 
[26], [37] 

18 
Publishing Academic Results  

UEC motivates students to publish their academic results through books, chapters and articles. 

[26], [33], 

[30], [37] 

19 

Risk Taking  

The degree UEC members believe that reasonable risks should be taken by people at all levels of the university, and that failure 
is a source of learning (rather than a source of shame). Members with Risk-taking characteristic take actions which might have 

unpleasant or undesirable results for them. 

[26], [36], 
[50], [51] 

20 
Teamwork / Collaboration  
UEC promotes teamwork and collaboration with practitioners to have more applied education programs 

[34], [35] 

21 

Technology Transfer – Patenting and Licensing  

UEC promotes technology transfer through patenting and licensing of the university research results to increase the benefits of 

universities to the public. 

[14], [26 - 
28] 

22 

Voice  

UEC allows its members to express their dissatisfaction with the UEC in an attempt to improve it, rather than suffering in si-

lence or leaving the UEC. 

[34], [40], 
[52] 

 

Since these are the factors that have been used in various fields, 

countries and are voluminous, further investigation needed to ana-

lyze and prioritize UECI factors. Thus, a decision making technique 

to select appropriate factors for the scope and purpose of this re-

search was applied. Technique for order of Preference by Similarity 

to Ideal Solution (TOPSIS) was used. TOPSIS is originated from 

Multi-Criteria Decision Making (MCDM) method, and it is used to 

find the importance level of UECI factors. There are several avail-

able methods of MCDM such as Analytic Hierarchy Process 

(AHP), TOPSIS and Fuzzy TOPSIS. However here, TOPSIS is 

chosen due to its simplicity and ability to consider a non-limited 

number of alternatives and criteria in the decision-making process 

[54]. Fig. 1 contains a description of each step in this study. 

 

 
Fig. 1: Research Steps. 

 

Regarding steps to do TOPSIS, the structure stated by [38], [53] 

were followed and implemented. To perform TOPSIS, a quantita-

tive, survey-based, five-item Likert scaled research study was per-

formed and was analyzed to explain the high priority factors of 

UECI. Questionnaire was used due to the different country loca-

tions of experts, and also its higher speed of data collection process. 

UEC experts have been asked to rate factors based on Likert scale 



1328 International Journal of Engineering & Technology 

 
of five items (Not at all Important, Somewhat Important, Neither 

Important nor unimportant, Important, and Very Important). Survey 

was made available to 185 UEC experts “who are working as 

UEC’s manager or staff” via e-mail, which have been selected as 

entrepreneurship experts from staff webpage of university’s official 

website. Only 15 experts answered the questionnaire who are senior 

lecturers or managers in Malaysian and international universities. 

All the respondents are Ph.D. holders, and most of them (67%) had 

more than 10 years of experience in entrepreneurship which provide 

valuable and reliable answers to this study (see Table 2). The ex-

perts who have answered the questionnaire are from UTM, UKM, 

UiTM, USM, UM universities in Malaysia, and Harvard, Texas, 

and Pennsylvania University in USA. The 15 completed question-

naires are adequate to give a reliable ranking to the UECI factors.  

The survey contained number of questions that were designed to 

capture information about the constructs in the study which are as 

“Applied Research”, “Attract Entrepreneurial Faculty”, “Auton-

omy”, “Business activity (Spin-off firm formation)”, “Commercial-

ization”, “Competitive Aggressiveness”, “Consulting”, “Contract 

Research”, “Creation of a Technology Park”, “Fun”, “Funding 

(Grantsmanship)”, “Incubation”, “Industry Interactions”, “Industry 

training courses (workshops and meetings)”, “Innovativeness”, 

“Proactiveness”, “Producing Highly Qualified Graduates”, “Pub-

lishing Academic Results”, “Risk Taking”, “Teamwork (Collabo-

ration)”, “Technology Transfer (Patenting and licensing)”, and 

“Voice”.  

6. Data analysis and results 

Following [38], [53] guideline, TOPSIS was used to obtain the 

ranking of these factors. Objective weights were calculated as fol-

lows:  

 

w1=0.067, w2=0.133, w3=0.2, w4=0.26, and w5=0.33 

 

Therefore, matrix W can be defined as:  

 

W =

[
 
 
 
 
0.067 0.000 0.000 0.000 0.000
0.000 0.133 0.000 0.000 0.000
0.000 0.000 0.200 0.000 0.000
0.000 0.000 0.000 0.267 0.000
0.000 0.000 0.000 0.000 0.333]

 
 
 
 

is the set of weights. 

 

The overall viewpoint of experts indicated that “Innovativeness” 

and “Industry Interactions” are the most important factors of a Uni-

versity Entrepreneurship Center Identity (UECI) with the weight of 

0.69 and 0.69. However, “Contract research” and “Creation of a 

technology park” are the least important factors of a university en-

trepreneurship center identity with the weight of 0.48 and 0.51. It is 

clear from the Fig. 2 that the distance between the rank of “Risk 

Taking” and “Commercialization” is considerable. Thus, there is a 

break point between the ranks of these two factors (“Risk Taking” 

and “Commercialization”) which categorize the factors into two 

groups. The first group are high priority factors from the expert’s 

viewpoints (Rank>=0.67) and the second group are low priority 

factors (Rank=<0.61).  

The results of TOPSIS analysis and the break point between “Risk 

Taking” and “Commercialization”, show that eight factors among 

22 have higher priority. Innovativeness and Industry Interactions 

have the most importance in the top priority with the weight of 0.69. 

Producing Highly Qualified Graduates, Proactiveness, Attract En-

trepreneurial Faculty, Teamwork, Consulting, and Risk Taking 

were in the third to eighth ranks with weights 0.68, 0.68, 0.68, 0.67, 

0.67, and 0.67. Furthermore, the conceptual research model was de-

veloped based on the UECI high priority factors (see Fig. 3). 

 

 
Fig. 2: Ranking of University Entrepreneurship Center Identity (UECI) Factors. 

 
Table 2: Profile of Survey Respondents 

Gender % Age % Education % UEC Experience % 

Male 60 24-33 20 Master 0 < 5 years 0 

Female 40 34-50 53 Ph.D. 100 5–10 years 33 

  >50 27   > 10 years 67 

 

0.48
0.51

0.54 0.55 0.57 0.58 0.59 0.59 0.6 0.6 0.61 0.61 0.61 0.61

0.67 0.67 0.67 0.68 0.68 0.68 0.69 0.69

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
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Fig. 3: Research Model. 

 

7. Discussion 

While there are different entrepreneurial activities of universities in 

the literature, little is known about the importance of UECI factors. 

The research question addressed here is “what is the importance 

level of UECI factors from UEC experts’ perspective”. In the con-

text of entrepreneurial activities of universities, different factors are 

already introduced by other researchers which are listed in Table 2. 

Using the TOPSIS method for the statistical development of UECI, 

and based on the data from 15 experts in the context of university 

entrepreneurship center, we provided evidence that at least there are 

eight important UECI factors. Based on TOPSIS steps which are 

followed from [38], [39], Innovativeness and Industry Interaction 

are the most important factors in the top priority group with the 

weight of 0.69. In this regard, previous studies such as [26], [43], 

[47] confirmed “Innovativeness” as an important characteristic of a 

UEC .In this regard, “Innovativeness” is very important so that 

UECs provide students with the skills and imaginations to create 

new things. Studies conducted by [26], [45], [47], [37], [30] con-

firmed “Industry Interaction” as another important characteristic of 

a UEC. In this regard, “Industry Interaction” is very important for 

UECs to provide connectivity between academic science and indus-

trial research in terms of public–private co-authored research arti-

cles, and references (‘citations’) within corporate research articles 

to university research articles. Importance of “Innovativeness” and 

“Industry Interaction” as the most important factors mean that they 

should not be overlooked by UEC managers for their organizational 

identity presentation and evaluation.  

In addition, “Producing Highly Qualified Graduates”, “Proactive-

ness”, and “Consulting” are the next most imperative factors of 

UECI with the weight of 0.68. “Producing Highly Qualified Grad-

uates” echoes the results obtained in the previous studies done by 

[26], [37], which is an important characteristic of UECs to provide 

the workforce with skilled undergraduates and postgraduates. Fur-

thermore, “Proactiveness” supports the results of [15], [16], [26], 

[34], [49], [30] studies. “Proactiveness” means that UECs motivate 

students to make things happen, instead of waiting for them to hap-

pen, in other words, it means to initiate changes rather than react-

ing to events. Having Proactiveness will make students to create or 

control a situation by causing something to happen rather than re-

sponding to it after it has happened. Additionally, “Consulting” 

echoes the results obtained in [26], [43], [29] studies, and it is an 

important characteristic of UECs to give expert advice to other pro-

fessionals, typically in financial and business matters. Importance 

of “Producing Highly Qualified Graduates”, “Proactiveness”, and 

“Consulting” as the second ranked important factors mean that they 

should be considered by UEC managers for their organizational 

identity presentation and evaluation.  

Furthermore, “Attract Entrepreneurial Faculty”, “Teamwork”, and 

“Risk Taking” have been recognized as the next important factors 

of UECI with the weight of 0.67. In this regard, studies conducted 

by [26], [29] have supported "Attract Entrepreneurial Faculty", and 

[34], [35] have supported "Teamwork", and [26], [36], [50], [51] 

have supported "Risk Taking". “Attract Entrepreneurial Faculty” 

means that UEC is consisted of and values entrepreneurial Faculty 

(including staff and students) which shows a very positive atmos-

phere in UECs organizational culture and attitudes toward its mem-

bers. “Teamwork” as an important characteristic in a UEC refers to 

its staff and students working in a group and having collaboration 

in doing different activities, and also having research collaboration 

with practitioners in order to have more applied education pro-

grams. “Risk-Taking” characteristic explains that UEC members 

believe that reasonable risks should be taken by people at all levels 

of the university, and also that failure is a source of learning rather 

than a source of shame. UEC members with Risk-taking character-

istic take actions which might have unpleasant or undesirable re-

sults for them. 

Significance of this study is in ranking of UECI factors and intro-

ducing the higher priority group of factors which includes eight fac-

tors. The important UECI factors are comprised of different types 

of organizational identity characteristics of UECs which can help 

researchers to have a better understanding of a ‘true’ UEC charac-

teristics. The introduced UECI factors signal the values and atti-

tudes of a university entrepreneurship center (UEC), and these val-

ues and attitudes are imagined as symbolic representations of the 

UEC [23]. The current study filled the gap in the literature as a start-

ing point for a series of studies relating to university entrepreneur-

ship center identity. Studies which include “Organizational Identity 

Perceptions” similar to [9], [35], can use the results of this study to 

measure their target group perception of UECI. Knowing the im-

portant factors of UECI, universities can more properly manage 

their UECI presentation in their social and virtual activities. This 

study can lead UECs to some kind of specialization in order to play 

their expected and needed role in the organizational identity presen-

tation. 

8. Conclusion 

In this paper, identification and prioritizing of UECI factors took 

place. The results of TOPSIS revealed that the experts in UECs be-

lieve that there are eight high priority factors (Innovativeness, In-

dustry Interactions, Producing Highly Qualified Graduates, Proac-

tiveness, Attract Entrepreneurial Faculty, Teamwork, Consulting, 

and Risk Taking) for UECI which should not be overlooked in case 

of UECs’ organizational identity presentation and evaluation. This 

study has theoretical and practical contributions. It suggests a 

UECI 

Innovativeness 

 
Industry Interaction 

Producing Highly Qualified Graduates 

 

Proactiveness 

Attract Entrepreneurial Faculty 

Teamwork 

Consulting 

Risk Taking 
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framework to identify and understand the important factors of uni-

versity entrepreneurship center identity. By assessing the factors 

with TOPSIS, importance of each factor has been identified, but the 

proposed conceptual model needs to be empirically tested for its 

usefulness and application in the measurement of UEC identity and 

image in related studies which include “Organizational Identity Per-

ceptions”, as it is still in the conceptual stage. The model is open to 

debate and discussions and further improvements, and expansions 

may be proposed with inclusion of other suitable variables in the 

future. 

This study can be applied to UEC identity and image studies in all 

countries through more testing and validating. UEC’s organiza-

tional identity managers can use the results of this study to have a 

better identity presentation of their organization, and also on the 

other hand, they can use the proposed factors to evaluate their or-

ganizational identity perception from different target groups. This 

study suggests that UECs should carefully evaluate the characteris-

tics about themselves which they choose to highlight as part of their 

identity. This research provides a measurable list of institutional 

characteristics and resources about which UECs’ experts desire to 

been seen.  
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