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Ozellikle 1980°li yillarin sonlariyla birlikte bilgi ve iletisim teknolojilerindeki olaganiistii gelismeler bircok
alanda oldugu gibi finansal piyasalarda da yeni iiriin ve hizmetlerin dogmasina neden olmugstur. 1990l
yillarin ortalarindan itibaren internetin hizla yayginlasmast sayesinde elektronik finans (e-finans) finansal
pivasalardaki yeni uygulama ve hizmetlerden biri olarak o6n plana ¢ikmaya baglamistiv. Bankacilik
sekeoriiniin onciiliik ettigi sirketler e-finans alaminda yatrimlar yapmakta ve potansiyel miisteri bulma ve
mevcut miisteriyi elde tutmada elektronik dagitim kanallarini faal bir bi¢imde kullanmaktadur. Basta ticari
bankaciltk ve bagh hizmetler, aracilik, fon yonetimi, mortgage ve sigortacilik gibi segmentlerde e-finans
onemli bir ilerleme kaydetmistir. Bu ¢alismanin amaci belirsizlik ortaminda e-finans igin kritik basar
faktorlerinin Eskisehir’de oturan ve 100.000 $ iizerinde portfoy biiyiikliigiine sahip bireyler igin
agirliklandrilmasidr. Bu amacgla e-finans alaninda 43 karar vericinin goriigleri dikkate alinmis ve sezgisel
bulanik kiime tabanli DEMATEL yénteminden yararlaniimistir. Sonucta e-finans icin hiz en ¢ok etkileyen,
giivenilirlik ise en ¢ok etkilenen kritik basar: faktorii olarak elde edilmistir.

Anahtar Kelimeler: Finansal uygulamalar ve hizmetler, e-finans, internet bankaciligi, sezgisel bulanik
kiimeler, DEMATEL

JEL Kodlari: C44, D14, G32
Abstract

Extraordinary developments in information and communication technologies especially in the late 1980s
gave rise to the emergence of new products and services also in financial markets as they did in several
other areas. Along with the proliferation of internet as of the mid-1990s, electronic finance (e-finance)
began to come to the forefront as one of the new practices and services in financial markets. Corporations
under the leadership of banking sector make investments in the field of e-finance and use electronic
distribution channels extensively for finding potential customers and keeping existing customers. E-finance
had important progress in certain segments of finance such as commercial banking and related services,
brokerage, fund management, mortgage and insurance. The aim of this study is to prioritize the e-finance
related critical success factors for individuals accommodating in Eskigehir and having the portfolio size of
more than 100.000 $ under uncertain environment. For this purpose the views of 43 decision makers in
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the field of e-finance are taken into the consideration. Intuitionistic fuzzy DEMATEL method has been used
for this study. As a result while speed was found as the most essential cause criteria by having greater level
of impact on the whole system, reliability was obtained as the most considerable effect criteria by easily
affected by other criteria in terms of e-finance.

Keywords: Financial practices and services, e-finance, internet banking, Intuitionistic fuzzy sets,
DEMATEL

JEL Codes: C44, D14, G32
1.Introduction

Any transaction which involves a financial institution and is performed through internet is deemed
as e-finance. In this respect, financial transactions conducted by persons or non-finance
institutions through internet are described as e-finance transaction (Erdogdu, 2002, p.82).

E-finance is defined as electronic activities and transactions performed in combination with
financial services. Electronic activities are carried out through internet and dial-up, e-banking,
ATMs and telephone banking. Among e-finance activities, there exist themes such as cash
management, payments, foreign exchange transactions, financing, e-brokerage, investments and
data transfer (Ban et al., 2003, p.205).

Processing, transfer and storage of quantitative data and eventually, their use for or in a
commercial activity by persons or institutions in intranet environment which can be accessed by
a restricted number of users or internet environment are defined as electronic commerce (e-
commerce). The part of e-commerce related to financial instruments and practices is covered by
e-finance (Agikgoz, 2006, p.48). Providing financial services by means of electronic and
quantitative communication, in other words, the e-finance covers the use of internet and other
communication tools in monetary, banking, payment systems, capital and insurance industries
(Allen et al., 2001, p.1).

Through e-finance practices, receiving accurate and quick information especially in banking and
finance issues is facilitated. The risk of error likely to be made through conventional financial
methods is reduced through e-finance. Moreover, it is possible to reduce the workload on
agencies. Furthermore, as well as low costs, accessibility at any time and place, confidentiality
and trust felt by the customer, e-finance presents several alternatives to customers. Besides, by
extending the opportunity to have easy access to information, e-finance contributes to the solution
of asymmetric information problem by reducing transaction costs. While reducing risks, new
financial products in e-finance market have also the positive effect that enables the transfer of
risk. The fact that e-finance adds a new dimension to markets in terms of satisfying their liquidity
needs is one of its striking features (Kinik, 2002, p.1).

Even though internet use in financial sector has a relatively short history, online channels were
acknowledged to act as a crucial distribution channel in a short span of time. Starting to use
computer networks frequently and establishing e-finance applications easily and at low costs on
this architecture which formed the mainframe of e-finance infrastructure paved the way also for
small companies to enter into the B2B (Business-to-Business) market.

Together with e-finance applications, businesses began benefiting from internet-based systems
convenient for all their financial needs in diverse and broad range of areas such as management
of bank accounts, payment of bills, management of funds (actives) and insurance products.

Analyses on developed OECD economies where internet is utilized at advanced levels
demonstrate that almost half of small and medium-size companies receive online financial
services. Institutions involved in the field of finance particularly the banks make important
investments in e-finance and use distribution channels effectively to obtain new customers and
keep existing ones. E-finance achieves significant progress especially in areas of commercial
banking and related services (checking accounts, debit and credit card, payment services),
brokerage and related services of security, management of funds (actives), mortgage finance and
insurance (Erdogdu, 2002, pp.82-83).
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Putting e-finance applications into practice is firstly dependent on infrastructure investments, and
then on several other investments such as security and software. Eventually, online banking, new
payment systems and online brokerage practices urge businesses to restructure themselves,
transform their processes and set up new systems (Akar and Kayahan, 2010, pp. 41-42). Table 1
exhibits the panorama of e-finance in a framework which compares it to the old economy:

Table 1. An Overview of the Comparison of New Economy to Old Economy in the Context

of E-Finance

Old Economy

New Economy

Imperfect information

Perfect information

Fragmented markets

Globally integrated markets

High transaction costs

Low transaction costs

High marginal costs

Low marginal costs

Seller-oriented

Buyer-oriented

Paper bills

Online bills

Transactions: Highly time-consuming

Transactions: Instantly and in due time

Low productivity

High productivity

Slow price adjustment

Instant price adjustment

High number of suppliers

Restricted number of suppliers

Low economic growth

High economic growth

Low rates of earnings

High or negative rates of earnings

Specific valuation methods

Ambiguous valuation methods

Source: RAY, Russ. “E-Finance: Taxonomy, Pedagogy, Assimilation, Cited by Yardimcioglu
and Ozer, 2012, 1243.

Table 2 indicates data on numbers of customers using internet banking as of 2019.

Table 2. Numbers of Active Internet Banking Customers

April-June 2019 July-September 2019
Total Number of Active Retail | 45,714 48,100
Customers (in Thousands)
Total Number  of  Active | 2,009 2,048
Commercial Customers (in
Thousands)
Total Number of Active Customers | 47,723 50,148
(in Thousands)

Source:https://www.tbb.org.tr/tr/banka-ve-sektor-bilgileri/istatistiki-
raporlar/Dijital, _Internet ve Mobil Bankacilik Istatistikleri/3814 (The last access date:
November 13, 2019)

In July-September 2019, total number of active retail and commercial customers of digital
banking was 50 million 148 thousands. Of these customers, 4 million performed ‘only internet
banking’ transactions whereas 38 million carried out ‘only mobile banking’ transactions. The
number of those conducting both internet and mobile banking transactions was approximately 8
million. Total number of active retail and commercial customers of digital banking increased by
2 million 426 thousand customers in comparison to the previous time period.
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The use of new technologies enables providers of financial services to enter into the market at
lower service costs, and existing financial institutions will be confronted with serious pressures
on their profitability unless they reduce their transaction costs by offering service in electronic
format. Low levels of profitability can give rise to grave problems especially in countries in which
competition between financial institutions did not exist at sufficient level and which was
dominated by physical organizations operating with high fixed costs, rather than virtual
organizations. Risks imposed on revenues and profitability are associated with the speed of
proliferation of e-finance transactions, cost advantages of providing e-finance services and the
ability of existing financial institutions to adapt. On the other hand, e-finance activities induce
financial institutions to enter into a more fierce competition when compared to previous years.
Conventionally financial institutions can be categorized on the basis of their geographical
locations and physical organizations. However, thanks to the development of e-finance activities
and the possibility of having access to internet by big masses, no financial institution is able to
dominate a local or regional market with its physical organization. Thus, each financial institution
takes steps to develop its customer base through mergers and acquisitions and differentiate its
products and services (Kinik, 2002,p.4).

In general, e-finance had profound effect on two areas. The first pertains to the interaction
between banking and financial services. Development of internet provoked a new transformation
process in finance world, and moving away from the conventional perspective, different tools
such as internet were used. The second is about that securities & bonds and foreign exchange
transactions obtain a universal character and no more need physical space. These developments
occupy a significant place in financial services sector. Another obvious feature of e-finance
appertains to the transparency of prices and transformation of distribution channels. The increase
in transparency enables the promotion of active competition (Y 6riik, 2003,pp. 303-304).

E-finance lays the groundwork for transforming the architecture of financial industry, developing
a more competitive industry, redrawing border lines between different financial institutions and
creating new financial products and services. Classical broker used to supply a limited number of
customers with financial research reports and data, on the other hand, as modern broker got
involved in financial transactions in digital environment, small investors could be benefiting from
the same services enjoyed by big investors (Zekos, 2004, p.31). One of the most important
institutions affected by e-finance was the securities exchange. Thus, there are capital increases
and upward trend in the issuance of securities in global financial centers. Through e-broking
services, money transfer mechanism reduces transaction costs, and small investors are encouraged
to invest directly in markets of stocks (Fettahoglu, 2017, p.21).

The aim of study is to determine the importance level of critical success factors for e-finance
related decisions of individuals accommodating in Eskisehir and having portfolio size of more
than 100.000 $.Remaining of the study is composed of four part. Literature review related to e-
finance and critical success factors are presented in the first part. Intuitionistic fuzzy sets and
DEMATEL technique are explained in the second part. Results of analysis are stated in the third
section. Conclusions and future suggestions are described in the last section.

2.Literature Review

In the literature, there exist several academic studies on e-finance. Major studies are as the
following: The study by Madhavan (2000) argues that e-finance will affect the transparency. With
the demaocratization of information induced by internet, it is possible to have access to a better
quality and larger data base at lower or no cost through old and new resources. The study by Sato
et al. (2001) asserts that e-finance is structured on six layers, that is, online products, brokers,
foreign exchange and trade systems, swap systems, legal and regulatory framework and
communication platform. Litan et al. (2001) argues that developing countries are likely to be
lagging behind developed countries on account of the revolutionary wave impact of e-finance on
financial sector. Authors also add that it is essential that policy-makers learn how to monitor
operational risks of institutions which use internet. Moreover, they suggest that it is likely that
risk concentration problem of the financial sector will be deepened with the entry of foreign
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investors. The study by Pomerleano and Vojta (2001) alleges that the use of fast-speed internet
will make e-finance a highly attractive opportunity for foreign and local banks in developing
countries despite the lack of infrastructure and weaknesses of legal and regulatory institutions. In
the study performed by Kerem (2003) on critical success factors which had effect on the adoption
of electronic banking in Estonia, it is deduced that the limited access to internet by certain
consumer groups and the existence of growing digital gap between certain groups were associated
with the insufficient level of consumer-driven consumption. The study by Saatcioglu (2005)
demonstrated that, thanks to e-finance, there was decrease in problems arising from asymmetric
information such as adverse selection and moral hazard in relation to transactions between parties
in the market. In the study by Caglar (2008), e-currency as part of e-finance and its effects on the
economy were evaluated on the basis of the relationship between technological development and
economy, and it was claimed that new virtual economy was not alternative to conventional
economy but complementary to it. The study by Karabiyik (2008) examined the structure of e-
check which, as an element of e-finance, was likely to be an alternative means of payment and
analyzed its applicability in Turkey. In this study, it is believed that e-check system which has
almost the same attributes as paper-based check system is likely to be adopted by small and
medium-size businesses which act as locomotives of economies and provide an important
payment tool along with the increase in the volume of e-commerce transactions. The study
performed by Topal and Kayahan (2009) on the perception of individual internet users about e-
finance practices indicates that e-finance transactions were generally well-received by individuals
and there was individual awareness about e-finance practices on the concentration map. In the
study by Aytar et al. (2011), it was observed that, through e-finance practices, finance
organizations had advantages of speed, effectiveness and cost in activity processes by successfully
using opportunities presented by information technologies. In the study by Ratten (2012), it was
highlighted that technological novelties of e-finance required individuals to be more proactive in
mobile banking services, and besides, the more inclined persons were towards entrepreneurship
in terms of mobile banking, the more likely they were to adopt mobile banking as a form of e-
finance services. The study by Aytar et al. (2012) asserts that basic concerns which threaten the
development process of electronic banking practices and induce certain persons to stay away from
benefiting from these novelties pertain to the lack of sufficient information on the topic, the
resistance to change and doubts about the safety of transactions. The study by Zengin and
Glingordii (2013) proposes that, in order to ensure the adoption of new payment systems by
consumers, it is essential to raise awareness about them, underline their benefits, support these
novelties through legal regulations, prioritize electronic and mobile commerce, to promote
personalization and to extend opportunities of these systems to consumers from every walk of
life. The study by Bilir and Cay (2016) suggests that together with the disappearance of the need
for depositing money into banks after the introduction of crypto currencies like Bitcoin, the need
for brokers to transfer money between persons diminished significantly. It is believed that
financial markets are likely to be more independent of central banks in the forthcoming years
thanks to crypto currencies. Haddad (2018) states that infrastructure investments and technology
and communication systems are needed in developing countries in order to establish e-finance
system and these investments should be integrated with educational opportunities.

It is required to make arrangements and form new approaches in the fields of telecommunication,
stocks, information and infrastructure for electronic transactions for developing countries. For
this purpose market performances need to be improved by applying risk preventing arrangements
(Claessens, 2001, p.4). Kuzic et al (2002) analyzed e-finance related CSFs for banks and financial
institutions in Australia and found main challenges as technological costs,lack of e-commerce
knowledge, budgeting, discovering talented personnel related to information technology and
customer services. Additionally CSFs was determined as top management support, functional and
user friendly website, cooperation with technology providers and effective project leader. Mia et
al (2007) obtained the internet penetration as CSF for e-banking development. Hajibabaee et al.
(2014) examined the CSFs for Mellat bank that provide electronical services in Iran. According
to the results while behavioral success factors can predict the distinctive electronical services, it
is not possible for structural and technical success factors.
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In this study intuitionistic fuzzy sets and DEMATEL methods are used apart from the
aforementioned studies. Thus decision makers can obtain more precise and accurate results than
other techniques. According to the authors’ view it is the first study that aims to prioritize the e-
finance related critical success factors for individuals having the portfolio size of more than
100.000 $ via intuitionistic fuzzy set based DEMATEL method and contribute to the literature.

3.Methodology
3.1.Intuitionistic Fuzzy Sets

Intuitionistic fuzzy sets (IFS) as an extension of fuzzy set were proposed by Atanassov in 1986.
IFS are characterized by membership and non-membership functions, and can handle
indeterminate and uncertain judgments of human beings more flexible and efficiently than fuzzy
sets. Also hesitancy degree of decision makers can be computed via IFS under unknown
information. IFS describe the vagueness of aggrement, disaggrement and hesitation of a decision
maker (Liu and Wang, 2007; Xu and Liao, 2013; Govindan, Khodaverdi and Vafandarnikjoo,
2015; Vafadarnikjoo, Mobin, Allahi and Rastegari, 2015; Vafadarnikjoo and Saeedpoor, 2014).
IFS can be defined such as:

Let X be a fixed set. A IFS L is a mathematical object having the form as below:
L:{< x,u,(x),v,(x) >;x € X} D

Where the function p; (x): x — [0,1] represents the degree of the membership and v, (x): x -
[0,1] symbolizes the degree of non-membership of the element x € X to L respectively, for every
x € X,

Osp)+v,(x) <1 (2)

IFS is characterized by membership and non-membership degrees whose sum is less than or equal
to 1.

Additionally the hesitancy degree of x € X, (m(x)) is calculated as follows:

m () = 1= p(x) = v, (x) (3)

An intuitionistic trapezoidal fuzzy number L with parameters m; <[, <m, <[, <l3 <m3 <
l, <my is shown as L =((ly,1315,1), (M, my,mz,my)) in the set of real numbers R.
Membership and non-membership functions of the number L are described as below:

r 0 x<ly

b <x<l,

12—11

pu(x) =4 1 L<x<l; 4)
o <x <,

l3—l4

0 lLy<x

1 x<my
XxX—m,

m <x<m,
mi—m,

v (x) = 0 my<x<mg (5)
X—ms
=3 <x<
mom; M3 SXSMmy

1 my<x

When m, = m5 and [, =l intuitionistic trapezoidal fuzzy number L transforms into the
intuitionistic triangular fuzzy number.

Let Ly =((ly, Lz, 13, 14), (my, mp, m3,my)) and L, = ((ny, nz, 3, n4), (1, 02, P3,P4))  bE tWO
intuitionistic fuzzy numbers and 4 > 0, then the operations on these two IFNs are described as
below (Nehi and Maleki, 2005):
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Ly + Ly =((y + ny, l; + g, I + 13,1, + 1), (Mg + py,my + pa,mg + p3,my +
Pa)) (6)
ALy = ((Aly, Aly, Als, Aly), (Amy, Am,, Amg, Amy,)) 7
Let L = ((l4,15,13,1), (ny,my, m3,my)) be an intuitionistic fuzzy number and its expected
value is computed as Eq. (8) when 222t X2l XZMe X7Ms o) <, <1, < 1y < mg <

o=l " I3~ my—my " my—mg
l, < my (Grzegrorzewski, 2003):

EXVL(L) = 3 (L + I + Iy + Ly + my +my +mg +my) (8)

3.2. DEMATEL Technique

DEMATEL (The Decision Making Trial And Evaluation Laboratory) which was developed
between the years of 1972-1976 for the purpose of analyzing complex and intertwined problems
(Fontela and Gabus, 1974, pp. 67-69). DEMATEL as a structural model shows the causal
relationships between the factors by using diagram and matrices (Bai and Sarkis, 2013, p. 285).
Elements of system are visualized by using diagram and matrices with respect to strength of the
influence (Tseng and Lin, 2009, p.525). The DEMATEL method involves indirect implicit
relationships consist of compromising cause and effect model. Relationship between cause and
effect factors is transformed into an intelligible structural model by using the DEMATEL method
(Wu and Lee, 2007, p.501).

Steps of DEMATEL technique are stated as below (Tsai and Chou, 2009, pp. 1444-1455; Wu and
Lee, 2007, pp. 501-502):

Step 1: Creating the direct relationship matrix

Direct relation matrix is formed by using the pair-wise comparison scale composed of linguistic
terms identified by decision makers. The initial direct relation matrix D,,,,, interms of influences
and directions between criteria where d;; denotes as the degree to which the criterion i affects
the criterion j and can be represented as below:

(U1, v11) - (#1j' 171j)

ann - : . : (9)
(invin) - (jvif)
Step 2: Acquiring normalized direct relation matrix

Normalized direct relation matrix is formed by using Eq. (10):

1 .
X = Wanxn 1<i<n (10)

Step 4: Producing the total-relation matrix

The total-relation matrix T can be acquired by using Eg. (11), where the | is represented as the
identity matrix.

T=X(1I-Xx)"1 (12)
Step 4: Creating causal diagram and analyzing results

The sum of columns and the sum of rows are used to acquire vector R and vector D within the
total relation matrix T by using Egs. (12), (13), and (14) respectively. After that the horizontal
axis vector (D+R), called “Prominence”, is formed by adding D to R, which indicates the level of
importance of the criterion. The vertical axis (D-R) called “Relation”, is formed by subtracting D
from R, which divides the criteria into a cause group and an effect group. If (D-R) >0 the criterion
belongs to the cause group; otherwise, it belongs to the effect group. Therefore, the causal diagram
can be derived by mapping the dataset of (D+R, D-R), that provides valuable insights for making
decisions.
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T (12)

- |tij|nxn
D= [Z?:l tij]nx1 = |ti.|nx1 (13)

R =[Sty = ltil,, (9

4.Analysis

Critical success factors for e-finance are stated as speed, accessibility, convenience, privacy,
reliability and being customer specific respectively and can be coded as Table 3.

Table .3 Critical success factors for e-finance

Critical Success Factors Coding value

C1 Speed

C2 Accessibility

C3 Convenience

C4 Privacy

C5 Reliability

C6 Being customer specific

A survey was prepared for finding the importance level of critical success factors of e-finance
based on five point intuitionistic fuzzy linguistic scale converting DEMATEL comparison scale
to intuitionistic trapezoidal fuzzy numbers. DEMATEL technique is selected for prioritizing the
critical success factors of e-finance due to having inter-influenced and interdependent elements
for e-finance. Intuitionistic fuzzy sets are applied for better considering the vague judgments of
decision makers rather than fuzzy sets. Five point intuitionistic fuzzy linguistic scale consisting
expected crisp value for each intuitionistic trapezoidal fuzzy number is showed in Table 4.

Table 4. Intuitionistic fuzzy linguistic scale (Vafadarnikjoo & Saeedpoor, 2014)

Definition Influence score :]rlljtrlrj]igieorr;istic trapezoidal fuzzy | EXVL
No influence 0 {((0,0,0,0), (0,0,0,0)) 0
Very low influence |1 ((0,0.1,0.2,0.3),(0,0.1,0.2,0.3)) |0.15
Low influence 2 ((0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7)) | 0.45
High influence 3 ((0.7,0.8,0.9,1), (0.7,0.8,0.9,1)) |0.85
Very high influence | 4 ((1,1,1,1),(1,1,1,1)) 1

As a result surveys were filled from 43 decision makers having expertise with respect to e-finance
in Eskisehir. While 15 decision makers are female, remaining are male. In addition 19 decision
makers have expertise in e-finance with more than 5 years. 24 decision makers have expertise in
e-finance with less than 5 years. A questionnaire that aims to prioritize the critical success factors
related to e-finance based on pairwise comparisons was designed and applied to 43 decision
makers. Equal weights are assigned to each decision maker. Geometric mean is applied for
aggregating the each decision maker’s judgments.

Then a direct relationship matrix consisting of crisp values is created and seen in Table 5.
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Table. 5 Direct relationship matrix consisting crisp values

Criteria C1 C2 C3 C4 C5 C6

Cl 0 0.55655 0.479954 | 0.399393 | 0.358843 | 0.548836
C2 0.564985 |0 0.541856 | 0.428351 | 0.427606 | 0.386513
C3 0.589486 | 0.409625 |0 0.519961 | 0.338596 | 0.595296
C4 0.543771 | 0.474956 | 0.497143 |0 0.442882 | 0.561849
C5 0.618537 | 0.61782 0.600857 | 0.449481 |0 0.369095
C6 0.525148 | 0.526367 | 0.463535 | 0.450171 | 0.71576 0

Normalized direct relation matrix is formed by using Eq.(10) and then the total relation matrix T

is obtained via Eq.(11) and seen in Table 6.

Table. 6 Total relation matrix

Criteria C1 C2 C3 C4 C5 C6

C1 2.214045 | 2.217402 | 2.192333 | 1.945348 | 1.953723 | 2.141091
C2 2.387279 | 2.043651 | 2.207826 | 1.951986 | 1.966265 | 2.097517
C3 2484876 | 2.262251 | 2.123063 | 2.052312 | 2.024116 | 2.237056
C4 2.528175 | 2.330621 | 2.330993 | 1.934553 | 2.096591 | 2.274770
C5 2.638186 | 2.450594 | 2.442103 | 2.15159 2.022588 | 2.302658
C6 2.656744 | 2.468645 | 2.446261 | 2.186307 | 2.277708 | 2.214709

Prominence (horizontal) and relation (vertical) axes represented by (D+R) and (D-R) are
computed for acquiring the causal diagram. Computations for these axes can be shown in Table
1.

Table. 7 Prominence and relation axes computations for causal diagram

Criteria D+R D-R

C1 27.57325 2.24536

Cc2 26.42769 1.11864

C3 26.92625 0.55890

C4 25.71780 -1.27361
C5 26.34871 -1.66672
C6 27.51817 -0.98257

According to the Table 7 criteria 1 named speed was found as the most considered cause criteria
having the prominence value of 27.57325. On the contrary criteria 5 named reliability was
obtained as the most considered effect criteria having the relation value of -1.66672.

Decision makers need to pay more attention to the cause criteria group due to its impact on the
whole system and goal. Also they achieve a high level of performance via controlling and
focusing on cause group criteria. Speed (C7) is identified with the highest D-R score with
‘2.24536° meaning that C7 has a greater level of impact on the whole system than it does when
receiving from other criteria. The degree of importance (D+R) score for criteria C7 is 27.57325,
which ranks the first among all cause criteria. For that reason C7 has been determined as
remarkable impact on other criteria and an ancitipated improvement of C7 will lead to the
recovery of the whole system.

Criteria with the second highest D-R score is identified as C2, namely accessibility with a score

of 1.11864. The degree of importance (D+R) score for criteria C2 is 26.42769 that ranks the fourth

place among all criteria. Degree of influential impact (D) of C2 is 13.773166 and is ranked as
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second place among all criteria. The degree of influenced impact (R) of C2 is 12.65452 means
that the smaller impact it receives from others values examined and ranked as the last ultimately
leads to a small value for the degree of importance (D+R). Therefore C2 needs to be handled as
crucial impact on other criteria and improvement of C2 will lead to the recovery of whole system.

The features for each affected criterion needs to be evaluated to identify which factor would prove
important for e-finance, despite being easily impacted by other criteria. From among all criteria
within effect group, reliability (C5) having the lowest D-R score of -1.66672 and can be identified
as the most affected by other criteria. But with a lower degree of influence and the degree of
influenced impact values, lead to a lower degree of importance (D+R) value of 26.34871. This
criterion can be improved upon by adjusting other examined criteria, so it is not considered as an
essential component for e-finance.

Criteria with the second lowest D-R score is determined as C4 namely privacy with a score of -
1.27361. Also C4 has the smallest degree of importance (D+R) value of 25.7178. Privacy can be
improved by arranging other criteria and not be handled as important one.

Criteria with the third lowest D-R score is defined as C6 namely being customer specific with a
score of -0.98257. On the contrary the degree of importance (D+R) score for C6 is 27.51817 that
ranks the second place among all criteria due to having the highest degree of influenced impact
(R) value as 14.25038 meaning that the larger impact it receives from others values examined.
Therefore C6 needs to be examined as vital impact apart from cause criteria groups.

The causal diagram in terms of CSFs for e-finance as Figure 1.
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Figure 1. Cause and effect diagram for CSFs of e-finance

Criteria are divided into cause (C1, C2 and C3) and effect (C4,C5 and C6) criteria groups by
relationship values (D-R). According to Figure 1 CSFs affecting e-finance can be identified as
C1, C2 and C3. On the other hand CSFs that were affected from the e-finance are determined as
C4,C5 and C6.

5.Discussion and Conclusion

New products and services are occurred in the financial markets with the development of
information and communication technologies since 1980s. E-finance has been appeared as a new
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application and service for financial markets due to proliferation of internet in the past decades.
E-finance can be defined as financial services based electronic activities and transactions.
Electronic activities can be applied via internet, dial-up, e-banking, atms and telephone banking.
E-finance activities consist concepts of cash management, payments, currency activities,
financing, e-brokerage, investments and information flow. CSFs have been considered as
important issue for e-finance and need to be examined. For this purpose CSFs for e-finance are
prioritized from the intuitionistic fuzzy sets based DEMATEL method. Factors are analyzed by
dividing into cause and effect groups according to their relationships values (D-R). Speed (C1)
was found as the most essential cause criteria by having greater level of impact on the whole
system than it does when receiving from other criteria. On the other hand reliability (C5) was
acquired as the most considerable effect criteria by easily affected by other criteria in terms of e-
finance. As generally stated the factors of speed, accessibility, convenience and being customer
specific are given higher importance by decision makers in e-finance process. Decision makers
can invest based on more precise and consistent knowledge related to e-finance. Thus they can
gain profit in the lowest risk levels via elasticity and diversification. According to the authors’
knowledge it is the first study from the viewpoint of examining CSFs for e-finance in uncertainty
via intuitionistic fuzzy sets based DEMATEL. Decision makers can express their judgments more
flexible than fuzzy sets. CSFs for e-finance can be diversified and being analyzed by using other
hybrid techniques in future studies.
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Genisletilmis Ozet
Giris
Bir finansal kurulusun dahil oldugu ve internet araciligiyla yapilan herhangi bir islem e-finans
olarak kabul edilmektedir. Bu baglamda; kisilerin ya da finans digi miiesseselerin internet

kullanmak suretiyle gerceklestirdikleri finansal iglemler elektronik finans islemi olarak
tanimlanabilir (Erdogdu, 2002:82).

Elektronik finans, finansal hizmetlerle birlesen elektronik faaliyet ve islemler olarak
tamimlanmaktadir. Elektronik faaliyetler, internet araciligi ve dial-up, e-bankacilik, bankamatik
ve telefon bankaciligi ile uygulanmaktadir. E-Finans faaliyetleri igerisinde nakit yonetimi,
O6demeler, doviz faaliyetleri, finanslama, e-komisyonculuk, yatirimlar ve bilgi akis1 gibi konular
yer almaktadir (Ban vd. , 2003: 205).

Kisi ve kurumlarin agik ag ortaminda ( internet ) veya sinirlandirilmig sayida kullanici tarafindan
ulagilabilen kapali ag ortaminda ( intranet ) sayisal bilgilerin islenmesi, iletilmesi, saklanmas1 ve
sonugta bir ticari faaliyet amaglh veya sonucuna yonelik kullanilmasi elektronik ticaret ( e-ticaret
) olarak tanimlanmaktadir.

E-finans uygulamalan ile 6zellikle bankacilik ve finans konularinda dogru ve hizli bilgi sahibi
olmak kolaylasir. Geleneksel finans yontemlerinde yasanabilecek muhtemel personel hata riski
azalir. Ayrica birimlerin ig yilikiini azaltmak miimkiindiir. Bunlara ilaveten diigitk maliyetler,
istenildigi zaman ve yerde erisilebilirlik, mahremiyet ve tiiketiciye verdigi giiven hissinin yani
sira tiiketicilere pek cok alternatif sunabilmektedir. Bunlarin yanisira elektronik finans, iglem
maliyetlerini azaltarak asimetrik bilgi sorununun ¢oziimiine bilgiye ulasabilme olanaklar
bakimindan fayda saglamaktadir. E-finans piyasasindaki yeni finansal iiriinler riskleri diisiiriirken
risklerin transferini kolaylastiric1 etkilere de sahiptir. Piyasalarm likidite gereksinimine yeni bir
boyut kazandirmasi ise e-finansin garpici 6zelliklerinden biridir (Kinik, 2002: 1).

Finansal sektorde internet kullaniminin kisa sayilabilecek bir gegmisi olmasina ragmen, online
kanallar kisa siirede 6nemli bir dagitim kanali olarak kabul gérmiistiir. Acik bilgisayar aginin
(network) yaygin olarak kullanilmaya baslanmasi ve e-finans altyapisinin ana g¢atisini olusturan
bu mimari {izerinde e-finans uygulamalarmin diisiik maliyetlerle ve kolayca kurulabilmesi
olanaklar1 kiiciik sirketlerin de B2B pazarina girmesinin yolunu agmistir. E-finans uygulamalar
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ile sirketler banka hesaplarmin yonetimi, fatura 6demeleri, fon (aktif ) yonetimi ve sigorta tirinleri
gibi farkli ve genis alanlarda biitiin finansal ihtiyaglarina uygun internet tabanli sistemleri
kullanmaya baslamistir. Internet kullanimimin ileri diizeyde kullanildigit OECD’ye bagl gelismis
ekonomilerde yapilan incelemeler kiiglik ve orta 6lgekli kurumlarin en az yarisinin finansal
hizmetleri online olarak aldiklarin1 gostermektedir. Basta bankacilik olmak iizere finans alaninda
faaliyette bulunan kuruluglar e-finansa 6nemli yatirimlar yapmakta ve yeni miisteri edinme ve
mevcut miisteriyi elde tutmak icin elektronik dagitim kanallarini etkin olarak kullanmaktadir.
Ozellikle, ticari bankacilik ve bagli hizmetler (Checking accounts; debit and credit card; payment
services), aracilik (brokerage) ve bagl giivenlik hizmetleri, fon (aktif) yonetimi, ipotek finansi ve
sigortacilik alanlarinda e-finans 6nemli bir gelisme gostermektedir (Erdogdu, 2002: 82-83).

Yeni teknolojilerin kullanimi, finansal piyasalarda bu tlir hizmet sunanlarin daha diisiik hizmet
fiyatlariyla piyasaya girmesini saglamakta, mevcut finansal kuruluslar ise elektronik ortamda
hizmet sunarak faaliyet giderlerini diistirmedikleri takdirde karliliklar1 tizerinde ciddi baskilarla
karsilagsmaktadir. Diisiik karlilik oranlar1 &zellikle finansal kuruluslar arasinda rekabetin
gelismedigi ve yiiksek sabit maliyetlerle calisan fiziki orgiitlenmelerin yogun oldugu iilkelerde
ise onemli problemlere neden olabilmektedir. Gelirler ve karlilik {izerinde olusan risk, elektronik
finans faaliyetlerinin yayginlagma hizi, elektronik finans hizmetleri saglamanin maliyet avantaji
ve mevcut finansal kuruluslarin uyum saglama yetenegiyle baglantilidir. Diger taraftan, e- finans
etkinlikleri finansal miiesseselerin Onceki senelere kiyasla daha ciddi bir rekabet ortamina
girmelerine neden olmaktadir.

Genel olarak degerlendirildiginde e-finansin iki alanda 6nemli etkisi olmustur. Birincisi:
bankacilik ve finansal hizmetler alanindaki etkilesimidir. Internetin gelisimi finans diinyasini da
yeni bir doniisiim siirecine sokmustur. Geleneksel bakis acgisindan uzaklasilarak internet gibi
farkli araclar kullanilmustir. Ikincisi:, menkul kiymet ve tahvil, ddviz islemlerinin evrensellesmesi
fiziksel alana ihtiya¢ duymamasidir. Yasanan bu gelismeler finansal hizmet ve pazar sektdriinde
onemli yere sahiptir. E-finansin diger belirgin 6zellikleri ise fiyat seffafligi, dagitim kanallarinin
sekil degistirmesidir. Seffafligin artis1 aktif rekabetin artigin1 saglamaktadir (Yoriik, 2003: 303-
304).

E-finans, finans endiistrisinin mimarisinin degismesinde, daha rekabetci bir endiistri, farkli
finansal kurumlar arasindaki sinirlarin degistirilmesi ile yeni finansal iiriin ve hizmetlerin
yaratilmasina zemin hazirlar. Klasik anlamda broker, sayili miisterilerine aragtirma ve bilgilerini
sunarken, broker’in elektronik ortamda islem yapmasiyla birlikte kiigiik yatirimcilar da ayni
imkanlardan istifade edebilir hale gelmistir (Zekos, 2004:31).

E-finanstan etkilenen en 6nemli kurumlardan biri de menkul kiymet borsalaridir. Bu sayede
kiiresel finans merkezlerinde sermaye artirimi ve menkul kiymet ihracinda artis goriilmektedir.
E-broking hizmetleri ile para aktarma mekanizmasi islem maliyetlerini azaltmakta, kii¢iik
yatirimcilari hisse senedi piyasasina dogrudan yatirima yoneltmektedir (Fettahoglu, 2017:21).

Yontem

Bulanik kiimelerin bir uzantisi olan sezgisel bulanik kiimeler Atanassov tarafindan 1986 yilinda
ortaya atilmistir. Uye olma ve olmama fonksiyonlar: ile karakterize edilen sezgisel bulanik
kiimeler karar vericilerin belirsiz ve kesin olmayan yargilarini1 bulanik kiimelere nazaran daha
esnek ve etkili olarak ele alir. Ek olarak karar vericilerin belirsiz bilgi altinda hassasiyet dereceleri
de sezgisel bulanik kiimelerle hesaplanabilmektedir.

DEMATEL karmagik ve birbiriyle baglantili problemleri analiz etme amaciyla 1972-1976 yillar
arasinda gelistirilmistir. Yapisal bir model olarak DEMATEL faktorler arasindaki iliskileri
diyagram ve matrislerden yararlanarak gosterir. Sistemin bilesenleri etki giicii baglaminda
diyagram ve matrisler yardimiyla gorsellestirilir. DEMATEL yontemi neden sonu¢ modelini
iceren dolayli iliskileri dikkate alir.

E-finans icin kritik basari faktorleri hiz, ulasilabilirlik, kolaylik, gizlilik, gtivenilirlik ve misteriye
Ozel olma olarak siralanmistir. Buna iliskin bir anket hazirlanmis olup sezgisel yamuk bulanik
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sayilardan olusan besli sezgisel bulanik dilsel 6lcekten olusmaktadir. E-finansa iliskin kritik basari
faktorlerinin birbirini etkileyen ve birbiriyle baglantih olmasindan dolayr agirliklandirmada
DEMATEL yontemi tercih edilmistir. Ayrica karar vericilerin belirsiz yargilarin1 bulanik
kiimelere gore daha iyi degerlendiren sezgisel bulanik kiimeler uygulanmustir.

Sonug olarak Eskisehir’de e-finans konusunda uzman 43 karar vericiye anket uygulanmis olup
her birine esit agirlik atanmistir. Karar vericilerin goriislerinin birlestirilmesinde geometrik
ortalamadan yararlanilmistir.

Bulgular

Hiz kriteri 27.57325 6nem degerine sahip olarak en énemli neden kriteri bulunmustur. Buna
karsilik giivenilirlik ise -1.66672 iligki degeri ile en 6enmli sonug kriteri olarak elde edilmistir.
Karar vericiler tiim sistem ve hedef iizerindeki etkisinden dolay1 neden kriter grubuna daha ¢ok
onem vermelidir. Ayrica neden kriter grubuna odaklanarak ve kontrol saglayarak yiiksek diizeyde
performansa ulasilabilir. Hiz kriteri 2.24536 ile en yiiksek D-R degerine sahiptir ve bu durum
hizin tiim sistem {izerinde digerlerine gore daha biiylik etkiye sahip oldugunu gdsterir. Hiz i¢in
onem degeri olan D+R 27.57325 olup tiim neden kriterleri arasinda ilk sirada yer almaktadir. Bu
sebeple hiz diger kriterler lizerinde dikkate deger etkiye sahiptir ve bu kriter {izerinde 6nceden
tahmin edilebilecek bir artis tiim sistem tizerinde iyilesmeye neden olacaktir.

Diger kriterler tarafindan kolayca etkilenebilecek olmasina ragmen e-finans i¢in 6nem arz etmesi
nedeniyle her bir etkilenen kriterin de dikkate alinmasi gereklidir. Etkilenen kriter grubu arasinda
giivenilirlik -1.66672 ile en diisiik D-R degerine sahip olup diger kriterler tarafindan en ¢ok
etkilenen konumundadir. Diisiik etki degeri ayni zamanda diisiik 6nem degerine (D+R) yol
acmaktadir. Bu kriter diger ele alinan kriterler iizerinde diizenlemelerin yapilmasi ile
gelistirilebileceginden e-finans i¢in 6nemli bir bilesen olarak dikkate alinmalidir.

Genel olarak bakildiginda kriterler iliski degerleri olan D-R’ye gére neden ve sonug kriter
gruplarina ayrilirlar. E-finans1 etkileyen kritik bagar1 faktorleri hiz, erisilebilirlik ve kolaylik
olurken etkilenen faktorler ise gizlilik, giivenilirlik ve miisteriye 6zel olma olarak siralanabilir.

Tartisma

1980’lerden beri bilgi iletisim teknolojilerindeki gelismelerle birlikte finansal piyasalarda yeni
irlin ve hizmetler ortaya ¢ikmustir. Son yillarda internetin yayginlagmasi nedeniyle e-finans
finansal piyasalar i¢in yeni bir uygulama ve hizmet olarak belirginlesmistir. E-finans elektronik
faaliyetler ve islemlere dayali olan finansal hizmetler olarak tanimlanabilir. Elektronik faaliyetler
internet, ¢evirmeli ag, e-bankacilik, atmler ve telefon bankaciligi aracilifiyla uygulanmaktadir.
E-finans faaliyetleri nakit yonetimi, 6demeler, doviz islemleri, e-brokerlik, yatirimlar ve bilgi
akis1 gibi kavramlari igermektedir. Kritik basar1 faktorleri bu kapsamda e-finans i¢in 6nemli olup
dikkate alinmalidir. Bu amagcla e-finans i¢in kritik basar1 faktorleri sezgisel bulanik kiime tabanli
DEMATEL yontemiyle agirliklandirilmigtir. Faktorler iliski degerlerine gore neden ve sonug
gruplarina ayrilmistir. Hiz en 6nemli neden kriteri olup tiim sistem iizerinde digerlerine gore daha
biiytik etkiye sahiptir. Diger taraftan giivenilirlik ise e-finans baglaminda en kolay etkilenen sonug
kriteri olarak bulunmustur. Genel olarak hiz, erisilebilirlik, kolaylik ve miisteriye 6zel olma e-
finans siireci kapsaminda karar vericiler tarafindan biiylik 6nem verilen kriterlerdir. Bu ¢aligma
e-finans icin kritik basar1 faktorlerini belirsizlik ortaminda sezgisel bulanik kiime tabanli
DEMATEL yontemiyle incelemesi nedeniyle 6zgiindiir. Karar vericiler bu yontem ile goriislerini
bulanik kiimelere gore daha esnek olarak agiklama sansimna sahip olmuslardir. Gelecek
calismalarda e-finans i¢in kritik basar1 faktorleri farklilastirilabilir ve diger hibrit tekniklerden
yararlanilabilir.
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