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Today, given the capacity of developing economies, technological startups
as start-up businesses play an important and considerable role, especially in the field of entrepreneurship.
However, due to the lack of suitable platforms, both from the social perspective in terms of education
and culture as well as from the economic perspective, they have many risks and this causes a lot of
startups to have trouble in their commercialization process and eventually fail. Using entrepreneurial
ecosystems at the university level is one of the approaches to effective development of startups,
especially technological startups, which can provide the possibility of their effective development by
recognizing the needs of the target market and considering the level of individual and collective
capabilities of entrepreneurs and creating a balance between them. Thereofre, the purpose of this
research is to develop university entrepreneurship ecosystems based on strengthening startups through
rough set theories.

The methodology of this research is hybrid and to perform it, Meta-analyses, delphi and Rough
Set Collection have been used. The target population in the qualitative sector comprised of similar
research studies and academic experts at the entrepreneurial level. But the target population in the
quantitative sector comprised of 20 managers and deputies at various academic levels in the Golestan
province. Considering the requirement of using Rough theory analysis, this amount of the statistical
population is acceptable.

In this study, first by screening the selected studies, 9 propositions for strengthening startups

and 5 components of the entrepreneurship ecosystem at the university level were determined. Due to
the confirmation of the theoretical adequacy limit based on Delphi analysis, they entered the analysis
phase of Rough Set Theory. The findings in this section make it clear that the most influential propositions
for strengthening startups are the existence of technological needs and the formulation of appropriate
strategies. For their development in terms of entrepreneurship ecosystems at the university level, two
educational / research and innovative functions should be considered as a platform for the development
of startups.
The entrepreneurs operating in the form of technological startups need to obtain the reuired
data for the development of their business through collecting ecological information and paying attention
to social approaches so that they can meet the technological demands by selecting a codified strategy in
this area. Moreover, based on Gery Vikor’s analysis it was determined that the most influentiasl role of
the university as entrepreneurship ecology is strengthening the level of educational and research
functions. This means that it is necessary for the university to lead the educational level and the
promotion of scientific research in the direction of entrepreneurship in the form of entrepreneurial
policies announced by the president’s deputy for technology and information. As a result, the university
can be turned into a platform for the formation and flourishing of entrepreneurial ideas in the form of
startups. In other words, the university can be effective in creating knowledge and developing capability
and specialized entrepreneurial skills and cause the individuals to obtain appropriate entrepreneurial
skills in the areas of enhancing their knowledge to start their own startup business. In fact, this finding
reveals that in line with its defined nature and philosophy, the university should have educational and
research functions that are aimed at the formation of entrepreneurial approaches especially in higher
education levels and just avoid the development of theories that are impractical. The philosophy of the
existence of entrepreneurial ecosystems at the university level means that for this purpose the students’
level of knowledge can be developed and improved so that as an entrepreneurer, they can play a
considerable role in today’s unstable economic environment.
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Table 5: Determined propositions for strengthening the startups
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Table 8: Determined components of the entrepreneurial ecosystem at the
university level
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Table 6: The evaluation process of approved studies to determine the entrepreneurial ecosystem components at the university level

(Internal research) J>ls sl iags

(External research) > > sla_iwss

(Research location) la g3 S

7 6 5 4 3 2 1 (Evaluation criteria) obj,l slo,lxs
= 3 = = = c G o gl solal ob )l sl ,lae
- - - (Critical evaluation criteria/Research)
4 3 3 3 3 3 4 (Research objective) iag3 don
4 3 4 3 2 3 3 (Methodological rationale) g% (b9, ki
3 3 3 3 1 4 4 (Research design) _iog% ,b
4 3 3 3 1 3 4 (Sampling method) (s ;.S diges o3,
4 4 3 4 2 3 4 (Collection method) (s ,5laez o4
4 3 3 3 3 3 4 (Generalization of the findings) laazdl, paoss
3 4 3 3 2 4 5 (Ethical) (3H
4 4 3 4 1 4 4 (Statistical analysis method) (s ,lel ot 09
4 4 4 4 2 3 4 (Theoretical capability) <G ;955 <o ild
4 4 3 3 2 4 4 (Research value) g% ui’)')l
38 35 32 33 19 34 40 (Total) o d
oLy mhaws o ‘5;,,)57)[5 W;l saddie s 915 Y Jou
Table 7: Analysis of determing the entrepreneurial ecosystem components at the university level
~ E} < a8 = & <
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Table 9: First-round Delphi analysis process

b

. Gl .
(Result) ez (Rejected)  (Confirmed)  Coefficient of ) (Elements) .o o
(Mean) (Objective)
&) (concordance
(Confirmed) .\...1l3 - ] 0.65 5 (Strategic practices) (5 ,l, glas,S IS
(Confirmed) .\...1l3 - ] 0.90 6 (Capital practices) (glalo s sl ,S S
(Confirmed) .\...1l3 - ] 0.75 5.10 (Cultural practices) ol 1L sbas 5,8 loaalse
(Confirmed) 4l - o 0.80 5.20 (Innovation practices) (5,515 slas 5,5 (Components)
(Confirmed) a5 i 7 0.65 s Educational and research ) iwgss g obj90] slod,S 18
(practices
(Confirmed) o - | 0.75 5.10 (Financing) JL u»*-"l-'
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(Confirmed) ,x..;LT - &) 0.75 5.10 (Technological needs) ail,glé (sla;ls 35>
. Identifyi il,9ld sl 59 lcws s olols
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(and information channels
(Confirmed) .\..il: - ] 0.55 5 (Identifying competitors) L3, coliis

(Identifying competitors) LE, Soles
Using) Sledlll 5 bbbyl gl JUlS 5l sslio

(communication and information channels
{Identifying the target market) s 5L col s

[EIUP T LI P
(Startup
development)

Formulation of | woalie gl g3l o -ugul /
|appropriate strategies q
{User-acceptance ) | L5 il LQJ_;J{.I
Identifying | 4,518 claasags o bacea b LS

{opportunities and threats
{Technological needs) 43528 gl 5 samg
(Institutional support)  coled, clacalas

(Financing)  JL L-J__Jufj

Ay | Syl
il
Effectiveness of
Entrepreneurship
Development

o0

(Strategic practices) L;L\J___.zl) wslwe 518

B {Capital practices) , glasla, o clma 515
alfzils 8y

(University-based

|
entrepreneurial .

{Cultural practices) b0 glaa 5715
ecosystem) II -

{Inmovation practices) g ,5lai slaa 5,15

'gdutational and research ) Zig}s g .J.—;'}S-“T Slwa 5,15

(practices

s 6 sl IS

Fig. 6: Research theoretical framework
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Table 10: Encoding components for running Rough analysis

See5 sleadse slass’

(Elements) ,olic (Objective) o

(Research component code)

Y1 (Strategic practices) (¢3!, glas SIS
Y2 (Capital practices) glslo s (5o S, o 6;_:)5])[5 CsS] gloaile
Y3 (Cultural practices) ol ,l5b s 5,18 Sy
Y4 (Innovation practices) 5)5153 slo S8 (U-BEE components)
Y5 (Educational and research practices) ois% g 6.:)'5.@] sleo S8
X1 (Financing) Jl u...al.‘
X2 (Institutional support) sales slacoles
X3 ( Existence of technological needs) il slid slajLs 59>
4 Identifying technological opportunities and ) il ;3L (slaasags 9 bbcus 3 L;.L»L.....,
(threats Lol &bl cusls slao l5S
X5 (User-acceptance ) | 5 il 5 o s (Propositions of technological
startup development)
X6 (Formulation of appropriate strategies) b (sla g5 sl 905
X7 (Identifying the target market) Gus ;L el
X8 (Using communication and information channels) sleMbl ¢ bl )| sla JUIS 51 oslainl
X9 (Identifying competitors) L3, oLl
SrSB lpe alide Jdod a3 s VY Jgos
Table 11: Results of Gray Hierarchical Analysis Process
yole ol o3 Element) ,olc 34 Criteria ) b ,Lxe 39
(Element final weight) (weight (weight
(Elements) ,ole N el o (Objectives) céloal
(V) (L) (V) (L) (Upper (Lower
bound) (U) bound) (L)
0.382 0.277 0.382 0.331 (Strategic practices) (55,0l slas 5,15
0.302 0.192 0.302 0.209 (Capital practices) laslo o sl S 1S )
4 hossST (slnadlzo
0.499 0.288 0.501 0.356 (Cultural practices) ob,l3L (slos 5,15 l
] 0.86 0.73 olisls mhaw jo o 3llS
0.418 0.298 0.418 0.340 (Innovation practices) s,5lg5 (gl 5,15
(U-BEE components)
Educational ) o2ag3 g o359e] oo ,S,LS
0.280 0144 0280  0.161 ueational) sasi 5 (shigel o5
(and research practices
0.290 0.110 0.289 0.139 (Financing) JLo uwb
0.619 0.414 0.619 0.479 (Institutional support) soles slacules
Exist: ) ail gl glals
0.20 0.101 0199  0.127 vistence of ) w5l slasle 092
(technological needs
al)sld ladsags g e 3 lulis
0.893 0.403 0.893 0.577 i : i
Identifying technological opportunities ) g:;)l;:J s é_LM)‘/,j
(and threats :
0.622 0.305 0.622 0.349 (User-acceptance) ol il 51 Gopdy 0.70 0.61 o
F lati Lo el 53] 5l coans ' ' (Propositions of
0.884 0522 0884 0551 omuRon)webe bl G technological startup
(of appropriate strategies development)
Identifying the target ) Gas 5L cliss
0.668 0.404 0.668 0.453
(market
Sedbl 5 bl sla JUIS 51 oolarnl
0.224 0.119 0.229 0.156 Using communication and information )
(channels
0.935 0.679 0.935 0.718 (Identifying competitors) L3, <&l
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Table 12: Expert opinion on each of the options based on each criterion

(First participant ) ol oausS'eS Lie

(X9) (X8) (X7) (X6) (X5) (X4) (X3) (X2) (X1)
3 4 3 5 6 5 4 3 4 Y1
4 3 4 4 5 3 5 5 3 Y2
4 5 4 4 3 3 3 4 6 Y3
3 4 5 4 3 2 4 4 3 Y4
3 4 5 4 7 4 4 4 4 Y5
(Secondparticipant) pgs oauiS S \Liw
(X9) (X8) (X7) (X6) (X5) (X4) (X3) (X2) (X1)
4 5 4 4 4 3 4 5 2 Y1
3 4 5 4 4 4 4 6 Y2
4 1) 3 3 4 4 4 3 3 Y3
3 4 2 4 4 3 4 5 2 Y4
4 5 3 4 5 5 3 4 3 Y5
* Note: Due to the limited pages of the paper, the responses of only two participants are provided.
sl Jldow glalols peoas Lo VY Jsoz
Table 13: Process analysis distance analysis matrix
xs) (x4) T (x2) x1)
o o
_ _ _ _ 2T « 2 5 I
= = c = c = c = 2 3 o 3 = «©
- - - = = o {7 = o {7
c*® =5
22.98 20.15 29.18 26.06 36 33 20.22 18.18 26.16 23.31 Y1
21 19 23 20 33 30 21.50 19.23 23.09 20.11 Y2
21.12 18.77 28.11 25.90 33 29 22.71 20.36 22.46 19.88 Y3
26.16 24.90 33.13 30.05 34.17 31.08 19.91 17.63 28 25 Y4
24 21 33 30 33 30 24.01 22.60 29.19 24.56 Y5
- X9 X8 X7 X6
(First) Js! (X9) (X8) (X7) (X6)
< G < = < z < =
(Second) pgo (X6) 28 24.56 19 17 27.13 25.20 30.02 28.56 Y1
25.10 23.70 16.50 14.49 29.09 27.11 27.83 25.17 Y2
22.81 19.55 15.32 13.79 28.71 26.40 32 28 Y3
(Ninth) o0 (X8) 21.44 18.90 21 19 27.17 26.15 26.33 24.94 Y4
24.15 22.69 23.16 21.07 30.07 28.55 24.61 22.08 Y5
i g ot sl JToayl oas N g
Table 14: Determining positive and negative ideals
(X9) (X8) (X7) (X6) (X5) (X4) (X3) (X2) (X1)
26.44 21.63 27.83 32.10 23.18 29.14 35.17 22.34 25.12 (f}) (Positive ideal) o Jlow|
17.63 20.07 17.02 15.16 19.17 16.37 13.20 19.90 18.15 (f7) (Negative ideal) iz Jlows!
SASB 59809 oy sl Jelos V0 Jgur
Table 15: Analysis of Gray VIKOR Method propositions
olKiils S oo 31,5 o |
ot o R RY st S (code) o5 T 72 AL s
(U-BEE components)
0.673827  0.421879  0.524165  0.357082  2.001920  1.021878 Y1 (Strategic practices) s al, slas 5,1
0.800368  0.619286  0.754832  0.390290  2.754837  1.608903 Y2 (Capital practices) (glaslo jus (sl 5,15
0.702605 ~ 0.4620201  0.553678  0.382716  2.365281  1.438927 Y3 (Cultural practices) by 5L sbeo,5 )
0.552685  0.318264  0.443626  0.227682  1.935570  0.983652 Y4 (Innovation practices) s ,slg (slas 5,15
0317265  0.186526  0.292209  0.172651  1.011173  0.590281 Y5 (Educational and research practices) 28535 5 (o5j90] sl SIS
R~ R* S~ S* (propositions) s ,l55°

(Evaluation criteria) _jioxiw glo,las
1 0526359  3.172677  0.700286  (Value of propositions) lao, |35 lade
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