Erken GOorinim

Journal Pre-proof

SOSYAL BILIMLER ENSTITUS0 DERGISI

PAMUKKALEUNIVERSITY
JOURKAL OF SOCIAL SCIENCES INSTITUTE

Evaluation of Hands-on Entrepreneurship Trainings on the Basis of Provinces, NUTS-I and
NUTS-II Regions By Fuzzy BWM and Aroman Methods

Asst. prof., Sinan DUNDAR

Sivas Cumhuriyet University Faculty of Engineering, Department of Industrial Engineering
SIVAS.

e-posta: sinandundar@cumhuriyet.edu.tr, ORCID: 0000-0001-8061-3322

°
DOI: 10.30794/pausbed.1413500 \\C_)%
Dergi adi: Pamukkale Universitesi Sosyal Bilimler Enstitiisii Dergisi

Journal Name: Pamukkale University Journal of Social Sciences Institute \l

Gonderilme tarihi/Received: 02.01.2024 ¢ \

Kabul tarihi/Accepted: 09.02.2024 P 4

°
)

Bu makaleyi su sekilde alintilayin: Diindar, S. (2024). “Uygu

Bolgeleri Bazinda Bulanik BWN ve AROMAN Yélw,%y

Bilimler Enstitiisii Dergisi, sayi xx, Denizli, ss. x%
°

To cite this article: Diindar, S. (2024) % of Hands-on Entrepreneurship Trainings on the Basis of
Provinces, NUTS-I and NUTS-II Regio@ % M and Aroman Methods”, Pamukkale University Journal of

1 Girisimcilik Egitimlerinin il, Diizey-l Ve Dizey-lI
egerlendiriimesi”, Pamukkale Universitesi Sosyal

XX-XXX.

Social Sciences Institute, Issue xx, Q
This is a PDF file of an arti & undergone enhancements after acceptance, such as the addition of a cover
page and metadata, a ting for readability, but it is not yet the definitive version of record. This version
will undergo addi\g editing, typesetting and review before it is published in its final form, but we are
providing this ve% ive early visibility of the article. Please note that, during the production process, errors
may be dis& ich could affect the content, and all legal disclaimers that apply to the journal pertain.

0)

N
Bu, k den sonra kapak sayfasi ve st veri ekleme, okunabilirlik icin bigcimlendirme gibi gelistirmelere tabi
tutulan bir makalenin PDF dosyasidir, ancak heniiz dosyanin kesin strimi degildir. Bu siriim, son haliyle
yayinlanmadan oOnce ek dosya dilizenleme, dizgi ve incelemeden gecgecektir, ancak makalenin erken

gérinirligini saglamak icin bu strimi saghyoruz. Uretim siirecinde icerigi etkileyebilecek hatalarin
kesfedilebilecegini ve dergi icin gecerli olan tiim yasal uyarilarin gegerli oldugunu litfen unutmayin.


https://orcid:0000-0002-9277-3953

EVALUATION OF HANDS-ON ENTREPRENEURSHIP TRAININGS ON THE BASIS OF
PROVINCES, NUTS-1 AND NUTS-II REGIONS BY FUZZY BWM AND AROMAN

METHODS

Abstract

The level of a country's entrepreneurship ecosystem is an important indicator that serves the economic development of
that country. In today's world, governments resort to various instruments to strengthen the entrepreneurship infrastructure.
In TUrkiye, a significant part of these activities is implemented by KOSGEB. Since 2010, Hands-On Entrepreneurship Trainings
are one of the initiatives that contribute to this objective. In this study, the performances of each province, NUTS-I regions
and NUTS-II regions in Tirkiye in terms of benefiting from entrepreneurship supports are analysed. The criteria used during
the evaluation are weighted by Fuzzy BWM method where the most important criterion is determined as “number of
enterprises supported following the trainings". In the performance ranking performed by AROMAN method TR6, T3 and TR4
regions are ranked in the first three order as the most successful NUTS-I regions. In addition, a similar evaluatio arried
out in terms of provinces and NUTS-II regions.

Keywords: Entrepreneurship, KOSGEB, MCDM, Fuzzy BWM, AROMAN &
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UYGULAMALI GiRiSIMCILIK EGiTIMLERININ iL, DUZEY-I VE DUZEY-lI B | BAZINDA
BULANIK BWM VE AROMAN YONTEMLERIYLE DEGERLEN Si
Ozet
Bir tlkenin girisimcilik ekosistemin seviyesi, o Ulkenin ekonomik kalkinmasina h t e onemli bir gostergedir.
GiUnimiz diinyasinda ise hikkimetler, girisimcilik altyapisini giigclendirmek amaci esitiNenstrimanlara bagvurmaktadir.

Turkiye'de ise bu konudaki faaliyetlerin 6nemli bir kismi KOSGEB tarafindang¥yirtitiilmektedir. 2010 yilindan itibaren
uygulanmaya baslanan Uygulamali Girisimcilik Egitimleri, bu amaca hizmete %amalardan birisidir. Bu arastirmada,
Tirkiye’deki her bir ilin, Diizey-I bolgelerinin ve Dizey-Il bolgelerini girm'k esteklerinden yararlanma agisindan
performanslari incelenmistir. Degerlendirme esnasinda kullanilan kriterler B@lanikBWM yoéntemiyle agirliklandiriimis olup en
énemli &lgut, “egitim sonrasi desteklenen isletme sayisi”” olarakgheliglentisti. AROMAN yontemiyle gerceklestirilen

performans siralamasinda ise TR6, TR3 ve TR4 en basarili Dlzey-I i.olarak ilk Ug sirada yer almistir. Ayrica, benzer bir
degerlendirme il ve Diizey-Il bolgeleri agisindan da gergeklesfirilfi

Anahtar Kelimeler: Girisimcilik, KOSGEB, CKKV, Bulﬁ%w OMAN
°®




1. INTRODUCTION

The expression of entrepreneurship refers to the ability to initiate the required steps in order to actualise
innovative business opportunities within the framework of a particular vision, creativity, flexibility and skill level.
From this point of view, entrepreneurship can be defined as the ability to implement some practices concerning
business life in a manner different from ordinary business methods and can be considered as a reflection of
leadership skills in some sense (Schumpeter, 1951, p. 255). Individuals with entrepreneurial personality have
features such as determined and enthusiastic about revealing new opportunities and creating added value, even
at the expense of a number of risks. To express the situation more precisely, individuals with a strong
entrepreneurial mind-set have distinctive behavioural attitudes such as taking initiatives and accepting the

possibility of failure at the very beginning. In addition, their ability to benefit from existing resources and
opportunities in their favour in a practical and economical manner is extremely strong (Frederick et al 19, p.
9).

The legal regulations put in force by governments to encourage the entrepreneurship ecosys % vital
importance in today's world in terms of ensuring their own economic growth and eliminat oyment
problems. Within the scope of these legal regulations, supports are provided in the for X rogrammes,

\ 7 customs duty

r&in financial terms
t of entrepreneurs.

exemption, value added tax exemption or free land allocation, etc. Subsidising entr
is, of course, an extremely meaningful approach in terms of eliminating the o
However, before embarking on an investment venture, most would-be entr ne should be sufficiently
informed about the possible problems they are likely to encounter and the'issues they should be aware of.
Small and Medium Scaled Industry Development and Support Dire&ite SGEB), established in 1990 in
wit

Turkiye with the Law No. 3624, provides various supports to enterp?i ME status (Kigik ve Orta Olgekli
isletmeleri Gelistirme ve Destekleme idaresi Bagkanhgi Tesvik ve%

low-interest or interest-free loans, tax reductions or exemptions, insurance premi%‘

ri Kanunu, 1990). Within the scope
of KOSGEB's duties and responsibilities determined in accordance the law, it is aimed to provide supports
to enterprises for their activities such as investment, produgti management, planning, marketing and co-
operation. In addition to these duties, taking requif® e es for development and dissemination of
entrepreneurship culture and environment, impleme % inds of facilitating activities for enterprises and
entrepreneurs are particularly emphasised (Bakavﬁl Bagh, ilgili, iliskili Kurum ve Kuruluslar lle Diger Kurum
ve Kuruluslarin Teskilati Hakkinda Cumhurbaskanli amesi, 2018). Therefore, entrepreneurship trainings,
which cover the basic topics that entrepreneurs ay attention before putting their ideas into practice, are
conducted by KOSGEB in this context. ©

The New Entrepreneur Support imp
launched in 2010 by KOSGEB in T{

ted within the scope of the Entrepreneurship Support Programme,

a “financial support mechanism that remained active for the
applications of entrepreneur can til the end of the year 2018. Within the scope of this scheme, new
entrepreneur candidates were '%ubjected to 60 hours of practical training. With the regulation enacted in
2012, the training duration ly increased to 72 hours, and in it was decreased to 32 hours in 2016. Hands-
On Entrepreneurship Traifi ere carried out face-to-face from 2010 to 2019 and approximately one and a
half million entreﬁ% ates participated in these trainings during this period. Since then, trainings have

r

been provided th e KOSGEB E-Academy (Altunay, 2020).

The Nomenc% Territorial Units for Statistics (NUTS) is a statistical classification method designed by
the Statistical fthe European Union (EUROSTAT) in 1970s to ensure that regional statistics are generated
based gh % atial classification in the European Union (EU) and has been included in EU legislation since

8 %‘ the NUTS in Tirkiye started under the coordination of the Undersecretariat of the State Planning

atiow (DPT) and the Turkish Statistical Institute (TUIK) within the scope of the Accession Partnership
Docufent and put into force in 2002. The regions classified in order to serve as a basis for the studies carried
out in the EU candidacy period and to benefit from structural funds within the scope of the EU cohesion policy
convergence objective are represented in Table 1, Figurel and Figure 2.

Table 1: NUTS-I and NUTS- regions in Tiirkiye

NUTS-I Code NUTS-I Regions NUTS-1l Code NUTS-II Provinces
TR1 istanbul TR10 istanbul

TR21 Tekirdag, Edirne, Kirklareli

TR22 Balikesir, Canakkale

TR3 Aegean TR31 izmir

TR2 Western Marmara




TR32 Aydin, Denizli, Mugla
TR33 Manisa, Afyonkarahisar, Kitahya, Usak
TR41 Bursa, Eskisehir, Bilecik
TR4 Eastern M
astern Marmara TR42 Kocaeli, Sakarya, Diizce, Bolu, Yalova
TR51 Ankara
TR5 \Western Anatoli
estern Anatolia TR52 Konya, Karaman
TR61 Antalya, Isparta, Burdur
TR6 Mediterranean TR62 Adana, Mersin
TR63 Hatay, Kahramanmaras, Osmaniye
. TR71 Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir
TR7 Central Anatol
entrat Anatolia TR72 Kayseri, Sivas, Yozgat
TR81 Zonguldak, Karabiik, Bartin
TR8 \Western Black Sea TR82 Kastamonu, Gankiri, Sinop
TR83 Samsun, Tokat, Corum, Amasya
TR9 Eastern Black Sea TR90 Trabzon, Ordu, Giresun, Rize, Artvin, Gimiighane
. TRA1 Erzurum, Erzincan, Bayburt
TRA North-eastern Anatol
orth-eastern Anatofia TRA2 IAgr1, Kars, Igdir, Ardahan
. . TRB1 Malatya, Elazig, Bingol, Tunceli
TRB Middle East Anatol
iadie Fast Anatolia TRB2 Van, Mus, Bitlis, Hakkari
TRC1 Gaziantep, Adiyaman, Kilis
TRC South-eastern Anatolia TRC2 Sanlurfa, Diyarbakir
TRC3 Mardin, Batman, Sirnak, Siirt

(Source: Simsek, 2013)
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Figure 2: NUTS-Il regions in Tiirkiye o N

Only a limited number of publications are available relevant with Hands-On urship Trainings,
which have been organised by KOSGEB since many years. In this study, a com nsiyeNahalysis is carried out
on the extent to which Hands-On Entrepreneurship Trainings contribute to the hgeurship culture on the
basis of provinces, NUTS-I and NUTS-II regions. The parameters at the for nt ifythe process of performance

organised face-to-face by KOSGEB is investigated within the sc research on the basis of provinces,
NUTS-I regions and NUTS-II regions. The comparative performan f both provinces and NUTS-I and NUTS-II
regions are determined by taking into account the number o i %\gs organised for each province, the number
of participants joined to the trainings, the number of egtegpfi ported following the trainings and the total
support amounts submitted. In the first stage, which n criterion has a higher level of importance is
determined by Fuzzy Best-Worst Method (F-B3W ine with the importance level of these criteria,
performance orders of all provinces, NUTS-I regions in terms of entrepreneurship supports are

evaluation for entrepreneurship ecosystem are also determined in this coffte
On the basis of the issues summarised so far, the effectivené!s &m -On Entrepreneurship Trainings
C

determined by means of Alternative Ranking O od Accounting for Two-Step Normalization (AROMAN).

In the first section of the study, the eon€épt of€ntrepreneurship, the duties and responsibilities of KOSGEB
institution and the reasons for emerge S-1and NUTS-Il regions in Tlrkiye are presented. In the second
section, a literature review of the p refated to entrepreneurship trainings implemented in the world

and in Turkiye is presented. This so includes previous publications related to the criterion weighting
and multi criteria decision maki %ods employed in the research. The third section involves the description
of steps to implement the F ethod used for criterion weighting and the AROMAN method used to sort
alternatives. Finally, the ecCtion consists the implementation phase, which includes the determination of
the weights of th rit@%in the evaluation and the ordering the alternatives.

2. LITERATUR

t tudies published worldwide regarding the effect of entrepreneurship trainings on

Soqve
ent r% orientation can be summarised as follows.
% 2016) tried to determine in which sectors individuals who receive entrepreneurship training tend
to ¢

businesses and investigated whether value-creating activities emerge in consequence of these
trainings. Therefore, it is also determined how effective the organisations providing entrepreneurship training
are in this regard. Ringo Ho et al. (2018) investigated the effect of systematic entrepreneurship education, in
which active and passive learning activities are applied together, on the perception of entrepreneurship in
adolescents. Based the findings, it is observed that the entrepreneurship perceptions of adolescents receiving
such training are at a much higher level. Ferrandiz et al. (2018) aimed to determine whether a new
entrepreneurship curriculum planned to be implemented contributes to students' entrepreneurial endeavours.
The results revealed that the new curriculum contributes favourably in terms of the projects presented by the
participants on entrepreneurship. It also provides an approach for a more detailed identification of the factors
influencing entrepreneurial culture. Boldureanu et al. (2020) conducted a study on how the presentation of
successful and role-modelling entrepreneurship cases to higher education students during their education would
change their perspectives about entrepreneurship. The research revealed the evidence that such exemplary



cases encourages students about entrepreneurship. Qian et al. (2022) conducted a study on undergraduate
students to examine the relationship between their entrepreneurial passion and entrepreneurial behaviours and
concluded that individuals with a sense of curiosity and invention skills have a much higher entrepreneurial
capacity.

Some of the studies published in Tirkiye related with the effect of entrepreneurship trainings upon
entrepreneurship tendencies are as follows.

Tasdogan et al. (2023) conducted a study on the adequacy of entrepreneurship education provided to
students in universities and concluded that students are more willing to work in the public sector and do not
have sufficient information in terms of access to finance even if they are engaged in entrepreneurial ventures.
Aksoy et al. (2019) studied the individuals who participated in the trainings organised by KOSGEB and revealed
the relationships between economic, social, entrepreneurial and individualistic factors that are effective in the
entrepreneurship process and parameters such as gender, income level, experience and education. Putforward
a critical approach towards the supports offered by KOSGEB regarding entrepreneurship, Uniiv rici
(2021, pp. 79-85) highlighted the drawbacks of evaluating traditional and progressive entreprene % orts
separately. They emphasised that decision makers should also seek the opinions of sect% tatives,
chambers and academicians in this process. N t?

The publications regarding the F-BWM method employed for prioritisation o r'\%& the AROMAN
method applied for ordering the alternatives can be summarised as indicated in Tablﬁ
Table 2: Literature review of the methods employed
Method Author [ @ ubject
(Guo & Zhao, 2017) Selection df sastainable supplier
(Amoozad Mahdiraji et al., 2018) Key Factors of Sustainable Architecture
(Gan et al., 2019) Selection esilient supplier

(Ghoushchi et al., 2019) pri ion of failures
(Ecer & Pamucar, 2020) Q'SQ of sustainable supplier
(Tu et al., 2020) . * -PResources Security Evaluation

Fuzzy BWM | (Amiri et al., 2021) A hSel€ction of sustainable supplier
(Khan et al., 2021) Management of halal supply chain
(Kurniawan & Puspitasari, 2021 Selection of sustainable supplier
(Ghorabaee et al., 202ﬁ \(.\ Sustainable public transportation evaluation

Credit rating model

Mobile crane selection

Evaluation of cryptocurrency exchanges

Electric vehicle selection

{ Assessing Turkiye’s sustainable competitiveness

3. METHODS \%

Since the r, '%af this research is to measure the impact of Hands-On Entrepreneurship Trainings on the
basis otpr inges,pNUTS-1 and NUTS-II regions and to evaluate the order of success for each alternative, the
criterid a %tised and weighted by means of F- BWM method in line with this objective. Subsequently, the
or. the contribution by each province, NUTS-I region and NUTS-II region to entrepreneurship ecosystem
isd ined by AROMAN method. eventually, sensitivity analysis is conducted in order to confirm the validity
of the Method implemented.

Flow diagram summarising the entire research briefly is presented in Figure 3.
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Figure 3: Flowchart of the research ®
3.1. Fuzzy BWM Method o é’

Proposed in 2015 by Rezaei, the BWM method (2015) aims to x the relative importance levels of the
criteria used in multi-criteria decision-making applications. The initial stage of this approach is identification of
the most important and least important criteria by the exper ion’makers (DM). In the following stage, the
most and least important criteria are individually h each other criterion employed for the
evaluation. At the last stage, the final weights of the csit re calculated within the scope of the maximin
approach, and hence the importance order of the' '% etermined. The fact that applied method requires
less comparison data and produces more reli e% as a result of consistent comparisons, are indicators
that confirm the trustworthiness of the method® n the fact that it is not always possible to determine the
exact values or boundaries in decision- ing cesses related to real-life applications, fuzzy modelling
methods are often employed as an alte r such situations. Regarding this consideration, a fuzzy version
of the BWM method was proposed
Unlike the conventional BWM m

others are performed by mea
indicated in Table 3 (Guo &

Table 3: Linguisti ca@/\ﬂ\/l method
Linguistic Scale Response Scale
% Equally Important (El) (1, 1,1

K x Weakly Important (WI) (2/3; 1, 3/2)

Fairly Important (Fl) (3/2; 2; 5/2)
Q Very Important (VI) (5/2; 3; 7/2)
Absolutely Important (Al) | (7/2; 4; 9/2)

inguistic scale involving triangular fuzzy numbers instead of integers as

Within the scope of this method, it is required to make use of optimisation programmes to determine the
fuzzy weights for all criteria. Afterwards, the values involving these triangular fuzzy numbers are converted into
crisp or, more specifically, graded mean integration representation (GMIR) values. Just as in the conventional
BWM method, the consistency ratio (CR) value should be taken into consideration in the F-BWM method in
order to verify the validity of pairwise comparisons according to the consistency index (CI) values indicated in
Table 4.



Table 4: Consistency ratios for F-BWM method

Linguistic Equally Weakly Fairly Very Absolutely
Scale Important (El) Important (WI) Important (FI) | Important (VI) Important (Al)
dgw (1,1, 1 (2/3; 1; 3/2) (3/2; 2; 5/2) | (5/2; 3; 7/2) (7/2; 4; 9/2)

Cl 3.00 3.80 5.29 6.69 8.04

In addition, the required steps implemented for determination of criterion weights by F-BWM method can
be listed as follows (Guo & Zhao, 2017; Kurniawan & Puspitasari, 2021).

In F-BWM applications, a total of 2n — 3 pairwise comparisons are performed, where n represents the
number of criteria. One of these comparisons is conducted between the most important criterion and the least
important criterion, n — 2 of them are conducted among the most important criterion and the other crit&ria, and
n — 2 of comparisons are conducted among the other criteria and the least important criterion.

Step1l. Definition of criteria %
In the first stage, n criteria to be used in decision making processes are define\w orm of

°
{C1,Cy,C5, ..., Cp 3
Step 2. Determination of most important and least important criteria N E \

The decision makers involved in the research determine the criterion with the hi ortance (Cg) and
the criterion with the least importance (Cy,) among the existing criteria. §

Step 3. Fuzzy comparison of the most important criterion with other criteri

In this step, the highest important criterion Cg is compared with the |&ast im
other criteria C; according to the linguistic scale. These pairwise compari %‘Qn
and the obtained fuzzy best-to-others vector is represented by Ag % %
important criterion, Cg, will also be compared with itself in the m
assumed as dgg = (1;1;1). "

Step 4. Fuzzy comparison of the least important criteriongalitdother criteria

In this step, the importance level of all other C; critéi efthé least important Cy, criterion is determined
by considering the fuzzy linguistic scale. The obtain thers-to-worst vector is represented by AW =

I N . K 0 ) . o .
(@yw) Gow,r A3y eoe e+, Ay ). Since the least import ion, Cy,, will also be compared with itself in the
meantime, it should be ensured that this valué(is a%

N

Step 5. Determination of optimal fuzzy weights

rtant criterion Cy, and with
ducted are symbolised by @;;
, A3, e e., dgy ). Since the most
should be ensured that this value is

e criteria

The most ideal fuzzy weight value for.\ iterion is the one that fulfils the conditions % = dgj and M:/—’ =
fi w

d;y for each fuzzy pairs of% and

; —
wj ~ ..

and |~— - ajW| reach the mini e
ww

Ultimately, the process of d
means of nonlinear optirhisati
Equation (1).

. . . W ~
obtaining a solution where the maximum absolute gaps of |—~B — dpj
\a
J

for each j value, the conditions for all values of j will be fulfilled.

* o~k

inthg the optimum fuzzy weights (Wy, W5, W3, ....., W;;) will be completed by
method by taking the following constraints into consideration as indicated in

min max{ Wy N=L -G |} VI/B = (5, m, ug)
) W wy wj = (l‘.’V, m}”,u]‘-”)
Wy = (L, myy, wiy)
apj = (lgj,mp), up;)
j) =1 aw = (Lw, Mjw, Ww) (1)

.,n

The expressions in Equation (1) can be set up as a nonlinear optimisation problem as in Equation (2)
indicated below.

min & ¢ = (5,m,uf) )



( |Wg

Wj

aB]-

<<

= — Qjy <
Wy
n

S.t. < ZR(Wj)zl

=1

[ <m{ <u’
/=0

j=123,....,n

Considering that 1¥ < mf <uf and & = (k*, k*, k"), k* < I}, the expressions in Equation@ be
reproduced as indicated in Equation (3) below.

N
L Y

(1, my, ulh) \i’)

—— (lp;, nugi )| < (k% k% k*

(lw’mw ujw) (B] Mmpg;j uB]) ( ) Q

(0, m¥, uw) ’ Q

- == — (L, My, U; <(k*k* k"

Ly, my, uyy) (nJW M, iy )| < ( ) \ 3)
S.t.}

> R(w) =1

]'1
X
j=1 \
[ =mf <u’

]

>0 4
j=123,....,n ,s&
3

By the way, the optimal fuzzy weights (i WiAWs . ., Wy, ) and & value will be calculated by means of
equation (3). In addition to this calculation, the>cogsi y ratio is determined via Equation (4) by considering

the obtained &* value and consistency index in Table 4. The closer this ratio is to zero; the more
consistent results are obtained. °
5*
Consistency Ratio = - 4
y Consistenc (4)

Step 6. Conversion of % relative criterion weights Wj*to non-fuzzy (crisp value) wj* based on
graded mean integration repfesentation through Equation (5).

Li+4m; +u;
x« _ Y j j
=20 Q )
3.2. AROMA h
.sT AN method, proposed and introduced to the literature by Boskovic et al. in 2023, is
characteri a number of advantages in comparison with other multi-criteria decision-making techniques.

Fi 8 alternatives subject to ordering can be evaluated in both quantitative and qualitative aspects.
Du e normalisation phase of the data, it is possible to obtain more robust normalised data by employing a
combination of linear and vectorial approaches, which also involve their own sensitivity analysis. The proposed
approach does not cover complex processing steps and enables ordering the alternatives by making calculations
in a very simplified and practical manner. Finally, it is ensured that the benefit-oriented and cost-oriented criteria
employed in the research are differentiated. These benefits of the method have been preferential in terms of its
use in the research. The implementation steps for AROMAN method can be listed as follows (Boskovi¢ et al.,
2023);
Step 1. Construction of initial decision matrix

In the first stage of the research, each alternative, criteria and predetermined values are allocated in the

matrix X, as given in Equation (6).



j=123,....n (6)

X11 xlnl i=123,.....m

Step 2. Linear normalization of initial decision matrix
Linear normalisation is performed for all data in the initial decision matrix by means of Equation (7).
Xij — min x;; i=123.....m

= L j=123,....n (7)
maxxij — min xi]-
] ]

Step 3. Vectorial normalization of initial decision matrix
Vectorial normalisation is performed for all data in the initial decision matrix by means of Eq@ation (8).
. Xij i=123, ....,m

=123 m
= xizj

Both normalisation techniques involve the use of a single formula, without any disgin etween cost-
oriented or benefit-oriented criteria. ﬁ)
Step 4. Aggregation of two normalization techniques
The aggregation of both normalisation methods is achieved through the usmtlon (9).
x i=123,.....m
oRoT™ = B9+ (; — B9 j=123,....,n Q (9)
B €[0,1] \

The B value is expressed as a weighting factor, and prop .r % ethod considered § = 0.5 since
the arithmetic mean is the most widely used aggregation method. \
Step 5. Weighting the normalized initial decision matrij
In order to weight the normalised matrix, each valuedi
value of the corresponding criterion by Equation (10). ®

~

— norm —
19U—WU'L9U 1=1,

8)

Y 4

is matrix is multiplied by the predetermined

(10)

Step 6. Summing the values in the weightedymatrix for the cost and benefit criteria separately
The values in the weighted matrjx summed separately for the cost-oriented and benefit-oriented
criteria to determine L; and A;values o \

native through Equation (11) and Equation (12).

2,3, M (11)

2,3, .....,1n (12)

i=123,....,m
j=123,....,n

case of a ranking computations involving only benefit or cost criteria, A can also be accepted as 0.5 in order to
avoid undefined results (Kara et al., 2024).

3.3. Sensitivity Analysis

Several multiple criteria decision-making studies are concluded with a sensitivity analysis to test the
robustness of the methodology employed. Some of these analyses are carried out by applying a partial change
in the weight of the criterion values (Yazdani et al., 2019; Qahtan et al., 2023), while some are implemented by
sequentially decreasing the weight of most important criterion (Badi et al., 2023; Bouraima et al., 2023; Puska et
al., 2022; Mesic et al., 2022). Furthermore, checking whether the same solution is achieved with other MCDM
methods or not is another practical use of sensitivity analysis (kumar et al., 2023; Bonab et al., 2023; Wei & Zhou,



2023). In some researches, different results can be obtained by use of different values of one or more parameters
within the ranking technique itself (Yaran Ogel et al., 2023; Ecer & Pamucar, 2022; Biswas et al., 2020). Likewise,
since the AROMAN method employed in this research includes a A parameter, the sensitivity analysis of the
method is performed in this manner.

4. PERFORMANCE EVALUATION OF PROVINCES, NUTS-I AND NUTS-Il REGIONS

4.1. Prioritization of Evaluation Criteria

The criteria required to evaluate the impact of Hands-On Entrepreneurship Trainings on the basis of
provinces, NUTS-I regions and NUTS-II regions are obtained from the General Directorate of KOSGEB. These
criteria indicated in Table 5 are ordered in accordance with their importance by the contribution and 8gnsensus
of five decision makers consisting of representatives from the Chamber of Industry and Commerce, C%: of
Merchants and Craftsmen, Development Agency, Organised Industrial Zone and Associati
Entrepreneurs. By doing so, the criteria of highest and lowest importance are also determine%o%

ng

°
Table 5: List of criteria \c')
Criterion Code Criteria
G Number of trainings organised (\
C, Number of participants joined to the t ainiM
Cs Number of enterprises supported foll th@trainings
C, Total amount of financial suppagts

> 4

The first approach emphasised during the evaluation stage w §t e criterion "number of enterprises
supported following the trainings" (C3) should have the highestimfortance since the priority of this research is
to determine the effectiveness of the Hands-On Entrepr ship Trainings. The "total amount of financial
supports submitted" (C,) criterion, which emerged as a'es this data, is determined as the second evaluation
criterion in researching whether these trainin%s haﬁ\ ed their objectives. The criterion "number of
participants joined to the trainings" (C,) ocgupies third order in the ranking as it is an indicator for
determining the entrepreneurial tendencies cipants in the province or region. Finally, "number of
trainings organised" (C,) is considered as critegion of the lowest importance. All criteria employed in the
analysis are benefit oriented.

After determining the order of nce, the relative superiority of these criteria over each is
evaluated by considering th scale defined in Table 3. Best-to-other vector Ay =
(@gq, Gpy, Agz, -, gy ) Whichi the relative superiority of C; criterion over the remaining criteria is
emerged as A = [(5/2; 3;

as indicated in Table 6. Q
Table 6: Best—to-oN%r Ap
Q’,Q alelale

Cy(Cs) |VI|FI|EI|WI

WV

ﬁ\anner, others-to-worst vector Ay, = (a1, @z, Asw, -+, nw ) Which represents the superiority
of ot iteria over C; criterionis generatedas Ay, = [(1; 1; 1),(2/3; 1; 3/2),(5/2; 3; 7/2),(3/2; 2; 5/2)]
in line with the evaluations of DMs as indicated in Table 7.

Table 7: Others-to worst vector Ay,

Cw (G1)
¢, | EI
c, | wi
C, | VI
c,| FI




Considering these pairwise comparison values, the following optimisation problem is formulated by means
of Equation (1), Equation (2) and Equation (3).
min &*
3—-25xul—-k<0;13—-25xul+k=0
m3—3xml—k<0, m3—-3xml+k=0
u3—35*11—-k<0;u3—-35l1+k=0
3—15*xu2—k<0;13—15*u2+k=0
m3—2«xm2—k<0,m3—-2+xm24+k=0
ul3—25*%*2—-k<0;u3—-25*x12+k=0
13—-0.67+xu4—-k<0;13-067*ud+k=0

m3—-m4é—k<0,m3—-m4d+k=0

u3— 1514 —k<0;u3—15x14+k>0

2-067*ul—k<0;12—067*ul+k=>0 %

m2—-ml—k<0,m2-ml+k=0

u2—15%x11—k<0;u2—15%114+k=>0 S

l4—15+ul—k<0;l4—15xul+k=>0 \C-)

mé—2«xml—k<0,m4d—2+sml+k=>0

ud — 25«11 —-k<0; ud—25«x11+k>=0

0.167 * 11 + 0.667 *m1 + 0.167 *ul + 0.167 x[2 + 0.667 *m2 + 0. % 167 *13 + 0.667
0 =

+m3 + 0.167 +u3 + 0167 * 14 + 0.667 + m4 +
1-ml<0;ml—ul<0;12—m2<0; m2—u2<0; 13—m3so;)$\—'u <0;

l4—m4<0; md—ud <0 . C_>
11>0;12>0;13>0;14>0; & >0 \\

The fuzzy weights of all variables are calculated by Lingo 18 optisntisation software as follows;
w; = (0.1275;0.1367;0.1367) w; = (0.1396;0.1852; 8)
w3 = (0.2933;0.3704; 0.3976) Ww; = (0.2536; 0.3219° )

&" = (0.0485;0.0485; 0.0485)
iMportant C; criterion over the least important

Since the relative importance level of the

C; criterion is assessed as Very Important I@ onsistency index is considered as 6.69. Therefore,

consistency ratio as defined in Equation (4) is ca as;
° 0485 _ c

669 0.0072

arisons since the value is quite close to zero.
vy Weights of criteria are converted into crisp values via Equation (5) as

which proves the consistency of
In the final stage, the calculat
follows.

. 01275+ 4+ 0.1367 0.1396 + 4 % 0.1852 + 0.2278

w; c =0.1352 wj = c =0.1847
0.2933 + 4 x 0. 3976 0.2536 + 4 * 0.3219 + 0.3671
wi = =03621 w; = =0.3181

6
w* = (0.1352;0.1847;0.3621; 0.3181)

4.2. Determi on‘ef Entrepreneurship Performances for Provinces and Regions
L)

Hands*@n repreneurship Trainings, which have been implemented by KOSGEB in Tirkiye since 2010, have
fa ge number of participants to initiate new businesses. While a considerable number of participants
join se trainings with a serious intention of initiating a new business, a significant number of participants
completed their trainings by considering the opportunities that would arise in the future. Therefore, this research
aims to examine whether Hands-On Entrepreneurship Trainings have achieved their actual objectives on the
basis of provinces, NUTS-I and NUTS-II regions.

The details of all provinces, NUTS-I regions and NUTS-II regions that are included as alternatives in the
implementation steps of AROMAN method were presented in Table 1. However, in order to provide a brief
overview, only the calculation steps for NUTS-I regions have been presented, and the initial decision matrixes for
provinces and NUTS-II regions are attached as Appendix-l and Appendix-II.

In line with the data obtained from KOSGEB “number of trainings organised”, “number of participants joined
to the trainings”, “number of enterprises supported following the trainings” and “total amount of financial
supports submitted” in NUTS-I regions constitute the initial decision matrix X,,,,, according to Equation (6) as
indicated in Table 8.



Table 8: Initial decision matrix

NUTS-I Regions | (4 C, C; C,

w 0.1352 | 0.1847 |0.3621 0.3181
TR1 3,656 |140,811| 5,544 |129,807,817
TR2 1,639 | 44,098 | 2,411 | 57,202,016
TR3 5,385 | 166,140 | 8,323 | 209,957,748
TR4 4,402 | 143,433 | 7,142 | 187,542,683
TR5 3,135 | 83,379 | 5,682 | 150,001,915
TR6 4,283 | 143,809 | 9,377 |233,509,131
TR7 2,428 | 78,020 | 4,509 |106,804,618
TR8 2,912 | 97,857 | 5,710 | 140,559,573
TR9 1,141 | 46,340 | 2,931 | 81,781,831
TRA 1,379 | 49,668 | 2,571 | 63,322,221
TRB 2,387 | 74,587 | 4,831 (122,180,782
TRC 2,764 | 100,197 | 7,117 | 197,771,858

Linear normalised matrix 9;; and vectorial normalised matrix 9;; are calculated b

both normalization techniques by Equation (9) as represented in Table 9.

Equation (8) respectively. In the following step, the aggregated normalised maQ

Table 9: Normalized decision matrix

™

®
\

NUTS-I Regions | €, C, s N,
TR1 0.23039 | 0.29447] 018014 | 0.16514
TR2 0.06620 | Q.0 2944 | 0.02740
TR3 0.37113 ] Q. 131380 | 0.31719
TR4 0.29812Y B4 | 0.25700 | 0.27467
TRS 0v18798Y,0M 3752 | 0.18677 | 0.20345
TR6 \ 0.30267 | 0.36450 | 0.36187
TR7 & ¢0.13048[0.122880.13035 | 0.12150
TRS ‘?;983 0.17709 | 0.18812 | 0.18554
T .02567 | 0.03630 | 0.05445 | 0.07403

N\ [ 0.04504 | 0.04540 | 0.03714 | 0.03901
By  |0.12709|0.11350 | 0.14584 | 0.15067
C 0.15778 | 0.18348 | 0.25580 | 0.29407

3,656

\\‘
r%&(o steps for x;; value in the initial decision matrix are as follows;

= 0.59260 95

of Equation (7) and
derived by integrating

m

= 0.32896

 J3,6562 + .. +2,7642

% 0.5%0.59260 + (1 — 0.5) * 0.32896
® 191107‘771 —
) l\( o .

in

= 0.23039

e normalisation of the initial decision matrix, the weighting of this normalised matrix 191'1' is
pe y Equation (10) and the corresponding results are displayed in Table 10.

Table 10: Weighted normalized decision matrix

NUTS-I Regions C, C, C; C,
TR1 0.03114 | 0.05439 | 0.06522 | 0.05252
TR2 0.00895 | 0.00557 | 0.01066 | 0.00872
TR3 0.05016 | 0.06718 | 0.11362 | 0.10088
TR4 0.03935 | 0.05572 | 0.09305 | 0.08736
TR5 0.02541 | 0.02540 | 0.06763 | 0.06471
TR6 0.03804 | 0.05591 | 0.13198 | 0.11509
TR7 0.01763 | 0.02270 | 0.04720 | 0.03864




TR8 0.02295 | 0.03271 | 0.06811 | 0.05901
TR9 0.00347 | 0.00671 | 0.01972 | 0.02355
TRA 0.00609 | 0.00839 | 0.01345 | 0.01241
TRB 0.01718 | 0.02096 | 0.05281 | 0.04792
TRC 0.02133 | 0.03389 | 0.09262 | 0.09353

where d;; = 0.1352 % 0.23039 = 0.03114.

In order to determine L; and A; values of each alternative, the values in the weighted matrix are
summed separately for the cost-oriented and benefit-oriented criteria through Equation (11) and Equation (12).
Since there is no cost-oriented criterion in the evaluation, the L; values emerge to be zero. Final orders of the
alternatives are determined in accordance with their label values R; calculated by Equation (13) as illustrated in

Table 11.
Table 11:L; A; R; values and orders of NUTS-I Regions &
°
NUTS-I Regions L; A; R; Order c')
TR1 0.00000 | 0.20328 | 0.45087 | 5 Q\

TR2 0.00000 | 0.03390 | 0.18411 | 12
TR3 0.00000 | 0.33185 | 0.57606

TR4 0.00000 | 0.27548 | 0.52486

TR5 0.00000 | 0.18314 | 0.42795 4. 6 P
TR6 0.00000 | 0.34101 | 0,583 Bufem,
TR7 0.00000 | 0.12617 ‘3\%_% <9
TR8 0.00000 o.18279<(27 7
TR9 0.00000 | 0.05344 |€.23116 | 10
TRA 0.00000 {0. N9.20082 | 11
TRB 0.00000 | 0.37265| 8
TRC 0.000C 7]0.49129| 4

where; %Q
L, = (0.0000 + 0.0000 + 0.0000 + 0.0009) = 0
A; = (0.03114 + 0.05439 + 0.06522 +%§3 = 0.20328
Ry = 1} + A% = 05 +0.2032807 45087

The obtained order demonstr TR6 region (Mediterranean) covering TR61, TR62 and TR63 NUTS-II
regions and Antalya, Isparta, na, Mersin, Hatay, Kahramanmaras and Osmaniye provinces displays
the highest performance a e NUTS-I regions in terms of achieving the objectives of the Hands-On
Entrepreneurship Traini nfsed by KOSGEB.

The evaluatiori\ nted on the basis of NUTS-Il regions and provinces are summarized in Table 12 and
Table 13.

Table 12: Ord%%s-ll regions
S\

Q NUTS-Il Regions | Order | NUTS-Il Regions | Order
Q TR10 1 TR71 18
TR21 24 TR72 14

TR22 23 TR81 22

TR31 7 TR82 25

TR32 11 TR83 5

TR33 9 TR90 10

TR41 8 TRA1 21

TR42 2 TRA2 26

TR51 3 TRB1 13

TR52 19 TRB2 17




Table 13: Orders of provinces

o

situation is analysed in terms of NUTS-Il regions, it is revealed that TR10 region, which covers only
rovince, displays the highest performance in comparison with other NUTS-II regions. On the other
hand, as long as the evaluation is conducted solely on a provincial basis, it can be easily confirmed that Istanbul

ista

TR61 15 TRC1 20
TR62 TRC2 16
TR63 6 TRC3 12
Province |Order| Province |Order| Province |Order
Adana 6 Edirne 65 | Malatya 21
Adiyaman 54 |Elazig 23 | Manisa 25
A.Karahisar 37 | Erzincan 49 | Mardin
Agr 70 | Erzurum 20 | Mersin
Aksaray 41 | Eskisehir 29 | Mugla 22
Amasya 40 | Gaziantep 17 | Mus 52,
Ankara 2 Giresun 51 | Nevsehir 5
Antalya 13 | GUmishane 73 | Nigde
Ardahan 78 | Hakkari 77 | Ordu 7
Artvin 72 Hatay 31 Osrrlfiy 24
Aydin 44 | I1gdir 79 .Rgi 57
Balikesir 26 |lIsparta 43 M 7
Bartin 66 |istanbul 4 Shmsun 18
Batman 32 |lzmir e N siirt 59
Bayburt 81 |K.Mara \1‘ Sinop 55
Bilecik 69 ﬁa?ab% 56 | Sivas 38
Bingol 53 - 50 |Sanhurfa 16
Bitlis 0 | Kar 61 |Sirnak 74
Bolu Bftamonu 48 | Tekirdag 45
Burdur 9 ~Ka?seri 12 | Tokat 30
Kirikkale 63 | Trabzon 33
Kirklareli 71 | Tunceli 80
Kirsehir 62 | Usak 35
Kilis 75 | Van 19
Kocaeli 10 |Yalova 67
‘Diyarbaklr 15 | Konya 8 | Yozgat 46
Dizce 28 | Kutahya 34 |Zonguldak | 36

has a much higher performance over other provinces.

4.3. Sensitivity Analysis of the Method

As stated in the Methods section of the study, the sensitivity analysis of some multi-criteria decision-making
methods is carried out by substituting some parameters of the formulae involved in the technique itself. Within
the scope of AROMAN method employed in this study, a A parameter is used for calculation of the R;value that
renders the final ordering of alternatives. Nine different scenarios, where all values between 0.1 and 0.9 with an

increment of 0.1 are applied are illustrated in Figure 4.



12 - — .- — — 5 — — =% — — 5 — — — B — —  =E— — — B — — —= MNUTS-|
Regions
—&— TRl
11 — - — - — - — - — - — - — —  —— - — —-—& — m TRz
-—+—- TR3
10— - - — .- - — .- — - —.-— .- — - — - — m— - —— - —; A& - TRa
—» - TRS
9 v - T — v — — v — — v — — — — v — v — — v —4— TRG6
—w— TRV
a . & A A i i A i A e i
—m- TR9
N - - - - - - - - - —* - TRA
X —& — TRB
S 6 — - - —— B —— - —— - —— - —— - — - —— - —— B —— - — — »—  TRC
5 s> —8 88— —— 80— ——8
2| ——— e — — e — e — — — — — e — — e
3 A & A A A& A A A
2 - ————— »————— >-————— -—————- - - - -+ -—————— -
1
A=0,1 A=0.2 A=0.3 A=0,4 A=0.5 A=0.6 A=0.7 A=0.8 A=0.9
. . N
Figure 4: Sensitivity analysis of the AROMAN method \

that the methodology implemented yields robust results.

In accordance with all cases, it is confirmed that the order does not d's@l’hese findings indicate
°
5. RESULTS AND DISCUSSION \\C-)

Hands-On Entrepreneurship Trainings are educational
entrepreneurs important knowledge and skills before the
trainings, it is emphasised to the participants that an irfve oes not only comprise purchasing machinery,
equipment or a building; in addition to these, myc itical factors such as finance, marketing, human
resources, accounting and teamwork should be fak o consideration. Through these training programmes,
which are implemented in the guidance of ac en%, advisors, investors or mentors who are specialised in
their relevant discipline, it is aimed to equip a patticipant with the issues that an entrepreneur should pay
attention to before initiating an inves?ﬁ repreneurship as a culture, which has an unquestionable

rogragmes that aim to provide would-be
bagk on competitive business life. During these

continuously being fostered through various instruments

contribution to the economy of a
implemented by governments.
Considering the importance o reneurship ecosystem in a country, this study analyses the impact of

Hands-On Entrepreneurship plemented by KOSGEB in Tirkiye at the level of provinces, NUTS-I and
rationale of the study emerged to investigate which provinces and NUTS-I

NUTS-II regions. Therefor
or NUTS-II regions have % e to reap the benefits of these trainings, given that these trainings have been
provided to approXi e and a half million participants across the country. Within the scope of this study,

the performance ach province and regions in terms of benefiting from entrepreneurship supports are
also determin kimg’into account the data obtained from KOSGEB, the number of trainings organised, the
number of pa pants attended to the trainings, the number of enterprises supported and the total amount of
financh’ re determined for each province and region.

erchants and Craftsmen, Development Agency, Organised Industrial Zone and Association of Young
eurs, the order of importance and weights of these criteria were determined by fuzzy BWM method.
Following the evaluation of these representatives and the application of the fuzzy BWM method, "number of
enterprises supported following the trainings" is determined as the most significant criterion. Since the main
objective of this study is investigating the positive effects of entrepreneurship trainings, such an evaluation
should not be perceived as surprising at all. Likewise, as an extension of this approach, the criterion "total amount
of financial supports submitted" is also considered as a criterion of secondary importance. Finally, the remaining
criteria "number of participants joined to the trainings" and "number of trainings organised" are assessed as
third and fourth importance criteria.

The performance order of the provinces and NUTS-I and NUTS-Il regions in terms of entrepreneurship
supports are determined by AROMAN method, which is one of the most up-to-date multi-criteria decision-
making techniques. According to the data obtained from this method, the most successful NUTS-I region in terms



of entrepreneurship support is TR6 region (Mediterranean) covering TR61, TR62 and TR63 NUTS-II regions and
Antalya, Isparta, Burdur, Adana, Mersin, Hatay, Kahramanmaras and Osmaniye provinces. The success rankings
of other NUTS-I regions in terms of entrepreneurship supports are determined TR3 (Aegean), TR4 (Eastern
Marmara), TRC (South-eastern Anatolia), TR1 (Istanbul), TR5 (Western Anatolia), TR8 (Western Black Sea), TRB
(Middle East Anatolia), TR7 (Central Anatolia), TR9 (Eastern Black Sea), TRA (North-eastern Anatolia) and TR2
(Western Marmara) sequentially.

On the other hand, the order of NUTS-II regions in terms of entrepreneurship performance is determined as
TR10, TR42, TR51, TR62, TR83, TR63, TR31, TR41, TR33, TR90, TR32, TRC3, TRB1, TR72, TR61, TRC2, TRB2, TR71,
TR52, TRC1, TRA1, TR81, TR22, TR21, TR82 and TRA2. In the final analysis, it was determined that Istanbul,
Ankara, Izmir, Bursa, Mersin, Adana, Sakarya, Konya, Mardin and Kocaeli occupied the first ten orders when
entrepreneurship performance is evaluated on the basis of provinces.

Following the abandonment of the face-to-face implementation of Hands-On Entrepreneurship Traimings in
2019, the trainings have been conducted via online platform. Since online trainings are accessi ery
location in Tirkiye, it was no longer possible to determine the relationship between the n %a ings
organised and the number of new enterprises in that province. Therefore, the most importa I n of the
study is that data after 2019 could not be included in the research. N

There are a limited number of published articles on Hands-On Entrepreneurshi i organised by
KOSGEB. In this study, unlike the others, it has been tried to determine to what e%e ntrepreneurship
trainings have achieved their objectives and to what extent the provinces an 1%‘ UTS-Il regions have
benefited from the outcomes of these trainings. Determination of which erta” should be taken into
consideration in terms of performance evaluation for entrepreneurship eme constitutes another unique

s
aspect of the study. Ultimately, it is expected that the up-to-date Iti-egiteria decision-making method
employed in this research can be used as a performance evaluatight by_gountries, organisations, teams or

individuals. Q\
4
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