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ABSTRACT

Mobile Banking refers to provision and availabildf banking and financial services with
the help of mobile telecommunication devices. Ttwps of offered services may include
facilities to conduct bank and stock market tratieas, to administer accounts and to
access customized information (Tiwari, R. , Busear#l Herstatt, 2007a). In other words,
mobile banking offers the possibility to use e-kagk(electronic banking or internet
banking) services via a mobile phone. However, thajor difference between an
electronic and mobile transaction, highlighted Ilne tprefixes “e” and “m”, is that

electronic banking offers “anytime access”, whilebie banking offers “anytime and

anywhere access” for business transactions. Therefmstomers using mobile banking

have a greater flexibility than users of electrdranking.

Almost all the banks are giving service from lotfsamannels like ATMs, online via
internet, call centers, kiosks, etc. Banking indusequires high availability, systems
continuity and minimum downtime on services. Esgigifor distribution channels the
business computing needs have reached maximums|®feavailability. So that the
mobile is also becoming most popular channel fatkbaTherefore nowadays finding the
technology roadmap for mobile banking is very intpot.

It is important for banks evaluating various opfidkeeping in mind that business and
technology objectives which each bank wishes teeaeh The aim of this thesis is giving a
general overview of the mobile telecommunicatioat@e In addition, it will be a review

of different mobile technologies. As a result, eht@logy roadmap is given to reach high

quality in the latest technology.

In this thesis, priority matrix is used for plangithe technology roadmap. With this
method, prioritization between constituents can dome successfully. The aim of the
technology roadmap provides a plan in order tohesdwrt-term and long-term goals by
giving specific technology solutions. The currelang for a new product or process, or an
emerging technology is involved in the roadmap. éeping a roadmap has three major

benefits. First, technology roadmap helps reachirapnsensus to a set of needs and the



technologies required to satisfy those needs. Sfgohprovides a mechanism to forecast
technology developments and finally it providesranfework to plan and coordinate

technology developments.



OZET

Mobil Bankaclilik, bankacilik ve finansal hizmettetelekomunikasyon cihazlari ile hizmet
vermesi anlamina gelir. Sunulan hizmetler ise; kbave borsasiemlerinin yuratilmesi,
hesaplarin yonetilmesi ve 6zel bilgileresgmesidir (Tiwari, R. , Buse, S. and Herstatt,
2007a). Dger bir deysle, mobil bankacilik, mobil telefonu Utzerinden ebankacilik
(Elektronik Bankacilik veyainternet Bankacin ) hizmetleri kullanma imkani sunar.
Elektronik ve mobil glemlerinin ticari slemlerdeki en buyuk farkli ise e — Bankaguh
(elektronik bankacilik) her zaman @m sunarken; Mobil Bankacgin her zaman ve her
yerden egim sunmasidir. Bu nedenle, mobil banka&eikullanan miterilerin elektronik

bankacilik kullanicilara oranla daha biyuk esnegdil vardir.

Hemen hemen tim bankalarin atm, kiosk, integade ve call center hizmetleri vardir.
Bankacilik sektortu, $tadigi hizmetlerde yuksek eailebilirlik, sistem sureklilgi ve
hizmet kesintisinin minimum olmasini hedefler. Qikéd dagitim kanallari icin otomasyon
ihtiyaci maksimum seviyedediiste bu yuzden bankalar icin mobil en popiiler kamdéa
biri olmustur. Bundan dolayr Mobil bankacilik i¢in teknolgjol haritasi olgturmak ¢ok

onemlidir.

Bankalar icin, ulalmak istenensg ve teknoloji hedeflerini diiinerek, farkli secenekleri
deserlendirmek 6nemlidir. Bu tez, mobil ilgiin sektorinin bankacga olan etkisine
genel bir balg acgisi sglar. Bununla birlikte farkli Mobil Teknolojileri icelenir ve tanitilir.
Bunun bir sonucu olarak teknoloji yol haritasi eon steknolojideki yuksek kaliteye

ulasmayi sglar.

Bu tezde, teknoloji yol haritasi afwrmak igin dncelik matrisi kullanilrgtir. Bu yontemle,
bilesenler arasinda 6nceliklendirmeshayla yapilabilir. Teknoloji yol haritasinin amaci
alternatif teknoloji ¢6zimlerini sunarak, kisa viadee uzun vadeli hedeflere ylmak icin
bir plan s&lar. Teknoloji yol haritasi, yeni bir triin veya sirya da gejmekte olan yeni
teknolojiler ile ilgilenmektedir. Teknoloji yol hdasi kullanmak temelde t¢ blyuk fayda
saslar. Birincisi teknoloji yol haritasi, ihtiyaclame bu ihtiyaclari kanlamak icin gerekli

teknolojileri mutabakata varilarak belirleikincisi, teknolojik yenilik ve gelimeleri



tahmin edebilmek icin bir mekanizmagta ve son olarak teknoloji geineleri planlamak
ve koordine etmek igin bir cercevestar.
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1. INTRODUCTION

1.1 Mobile Banking

Mobile banking is a system that allows customers @ihancial institution to conduct a
number of financial transactions through a mobilevice such as a mobile

phone or personal  digital assistant __ (http://en.pakia.org/wiki/Mobile _banking,

04.03.2014). It is also defined as the provisibmanking and related financial services
such as savings, funds transfer, and stock mar&esdctions among others on mobile
devices (Tiwari and Buse, 2007b). Accessing bankiagyices on a mobile device give
customers a high degree of freedom. Not only dbestithem in charge, it also enables
them to do their banking independently of theiralii@n and time. In traditional banking, a
customer needs to be present at one of the brantl@Eebank and has to take into account
the opening hours the bank has established. INL#¥s banking for customers using
modems was introduced in the Netherlands andatvall customers to do their banking
from home using a personal computer. Customers pugren charge of their own banking
activities. Mobile banking gives the customer aeotldegree of freedom, namely

geographical independence.

Another approach, mobile banking is a way for theteamer to perform banking actions on
his or her cell phone or other mobile device. laiquite popular method of banking that
fits in well with a busy, technologically orientéfistyle. It might also be referred to as M-
banking or SMS banking. The amount of banking yoaiable to do on your cell phone
varies depending on the banking corporation you 8see banks offer only the option of
text alerts, which are messages sent to your telh@ that alert you to activity on your
account such as deposits, withdrawals, and ATMredit card use. This is the most basic
type of mobile banking. A more related type of nelianking allows the user to log into
his or her account from a cell phone, and thentheephone to make payments, check
balances, transfer money between accounts, nbihpank of a lost or stolen credit card,
stop payment on a check, receive a new PIN, or dawonthly statement, among other

transactions. This type of banking is meant to lmeentonvenient for the consumer than



having to physically go into a bank, log on froneithhome computer, or make a phone
call. While all of this is true, some are conceraédut the security of mobile banking.

Mobile phones are the predominant communicationicgethat people and businesses
globally use on a daily basis. People who use mobihones are becoming more
knowledgeable about innovative e-finance servideattén, 2009). Mobile technology
does not only provide voice communication but gdsavides a broad digital world where
there may be many vertical e-services. In thistdligivorld, both the identity and the

security of data transmission is very critical flioe success of these e-services.

Mobile Banking is a form of branchless banking ref® the connection between a mobile
phone and a personnel or business bank accounbileMmanking allows customers to use
their mobile phone as another channel for theirkiven services, such as deposits,
withdrawals, account transfer, bill payment, anthbee inquiry. Most mobile banking
applications are additive in that they provide avraelivery channel to existing bank
customers. Transformative models integrate unbapkedlations into the formal financial
sector. Moreover, mobile banking has a number afitadal features that increase its
accessibility. People can send money via text ngesaad be paid directly via their mobile
phone (Ratten, 2009).

The amount of banking you are able to do on yolir gd®ne varies depending on the
banking institution you use. Some banks offer ahlg option of text alerts, which are
messages sent to your cell phone that alert yagttoity on your account such as deposits,

withdrawals, and ATM or credit card use. This ig thost basic type of mobile banking.

A more involved type of mobile banking allows theeuto log into his or her account from
a cell phone, and then use the phone to make pagnmereck balances, transfer money
between accounts, notify the bank of a lost oresta@redit card, stop payment on a check,
receive a new PIN, or view a monthly statement, ragnother transactions. This type of
banking is meant to be more convenient for the wones than having to physically go into
a bank, log on from their home computer, or makdane call. While all of this is true,

some are concerned about the security of mobilkibgn



Bank customers addressing the widespread use oferd#yices are as an opportunity to
connect with. Several types of products can beedfefor example a way to transfer funds
using a mobile device, or as a virtual wallet. &asl distinction can be made between
mobile payment and mobile banking. Hu X. , Li andl @. (2008) define mobile payment
and banking as ‘using mobile phones to pay for isesv (bus, train, movies,
entertainments), goods (retails stores, coffee sh@staurants, vending machines, online
stores), bills (electric, gas, credit cards, phpaajl transfer funds (bank to mobile, bank to
bank, mobile to mobile)’. It is important to ndtee difference between mobile payment
and mobile banking.

For these reasons, banks, attrition to reduce tlostlbcustomer retention, greater loyalty
offerings to deliver new virtual solutions to creabperating costs, reduce the discretionary
income to increase production and different siZzehe mobile channel's comprehensive

utilization want to achieve.

1.1.1. Advantages of Mobile Banking for the Custonme

Mobile banking has several benefits for the custoth@nables customers to perform their
banking activities anywhere, any time and at a logast (Esmaili 2011; Suoranta 2003).
As stated previously, they do not have to traved toranch anymore. Furthermore it gives
the customer access to the information relevarthéon, be it a request for the current
account balance or an overview of recent transagtidraditionally one would have to call

or visit the bank to find the latest account badégrar the status of a transaction. Finally, it
puts customers in the driver’s seat of their ownkiag; they can initiate transfers or buy

and sell stock orders.

As compared to other banking channels, mobile mankiffers convenient benefits in
terms of mobility, which are not availed by tradital offline banking and non-mobile
internet banking. It is postulated that there isignificant positive relationship between
relative advantages and adoption of mobile bantecgnology.



According to Becirovic, Bajramovic and Ahmatovid(2); mobile banking services have
the following advantages for customer:

* People save time, because they do not have torgatlg to the bank in order to
conduct their financial needs. Moreover, they do meed to search for parking
space, which is very important today due to th& laicparking space in all major
cities. On the other hand, people in rural areésnoflo not have access to a bank,
so with mobile banking they are able to conducatrfitial transactions without
going to the bank in a town. This also increaseursty for people from rural
areas, because they do not have to take theivaésthem.

e As already mentioned, people do not need to gcctiiréo the bank, so they are
also saving money for fuel, parking etc.

* Mobile banking enables people to conduct finant&lsactions 24 hours a day and
seven days in a week. So, they can ignore offieeshof the bank.

* Mobile banking offers people accurate informatidoowat their account and their

transaction history. So, they can plan their finalhteeds.

1.1.2. Advantages of Mobile Banking for the Finanail Institution

Mobile banking is an efficient tool, which can bged to payment transactions, facilitate
financial transactions as well as crediting tratisas. Mobile banking in order to enable a
wide use in all kinds of mobile phones are easyide and can be applied to. And of
course, And of course, for all mobile phone sulsrs must be cheap. In this way, mobile
banking can have a large agreement. However, ciggtehave to be considered, such as
technological acceptance, trust, traditional wafyganducting financial transactions and
the large use of cash in developing countries. Eken, mobile banking is able to upgrade
economic development by simplify financial trangats. Nevertheless, it has to be noted

that mobile banking will not replace classic bargkin

From the provisional side, empirical studies shbat there is a keen competition between
mobile operators and financial institutions. Forhih® operators, mobile banking services
can help to attract and retain users and genemte revenue streams. For financial

institutions, they are an opportunity to reach sisetho may have been previously



unreachable due to lack of retail infrastructure, & er the long haul it will be interesting
to see which side will dominate. However, an agre@netween all market players should
be the best in order to offer a large range of teobianking services (Becirovic,

Bajramovic and Ahmatovic, 2011).

1.2 Mobile Banking in Turkey

Banks in Turkey started experimenting with mobimking long before the convergence
revolution. Today, nearly every major savings bamKurkey offers at least some or all of
the three basic mobile channels: SMS messaging, ¥iteb formatted specifically for

mobile devices, and applications developed foragernobile platforms, such as the i-

Phone, Android, or BlackBerry.

In Turkey, Garanti Bank is first bank in 2005 t@yide mobile banking services through
SMS banking. Garanti Bank has provided money tearfsbm a mobile phone. It was also

the first in the world.

The Turks love their mobile phones and new molelevises are rapidly adopted. It was
against this background that Garanti saw the oppityt to offer greater convenience and
superior levels of customer service through a nesbil@ banking service. With over 74

million populations, Turkey is an attractive marlier new innovative products and

services. As of 2011, gross national income peit&ag 16,730 USD and over 17 percent
of population is within the age range of 15-24 whil is 12 percent for most European
countries (http://epp.eurostat.ec.europa.eu/ppegk/portal/statistics/themes, 12.04.2014).

Garanti Bank, in September 2007, mobile phone, WASIng their online banking

channels can be about 90% of transactions camedrst bank in Turkey. Garanti Bank's
mobile banking solution interface and user-friendhfine branch that looks like. Garanti
Bank, there are four different display solutionedron more than 4000 different mobile

devices and mobile phones on the market may bmts¢ widely used.



Is Bank mobile banking services on a downloaded agtitin was followed by Garanti
Bank. Mobile device should be enabled Java andstheen resolution of mobile device
should be 128*60 in order to use this service.p(httww.isbank.com.tr/interaktif/i-
interaktif-iscep.html, 2007). Both banks' mobilenkiag services, Wireless Application
Protocols (WAP) and General Packet Radio Servid@R&) must be installed on mobile
device settings.

Garanti ands Bank provides the main services are as follows:odiat Information (mini-

statements and accounts check the history and atectivity or set thresholds now you
alerts), money transfers, payments, card transect{oredit card information, abstract,
credit card debt payment), exchange transactiongstment transactions (stock trading
and B type liquid funds), ATM and branch locaticausd content services (eg, market
updates, credit about the types of news, genefalnvation, credit cards) as well as

general information.

Fortis Turkey, in May 2008 launched mobile banksegvices and these services from the
address mobil.fortis.com.tr. DenizBank outside diese two banks, Yapi Kredi,
VakifBank, Akbank and provide mobile informatiomsgees such as the Halk Bank and

DenizBank, Yapi Kredi and VakifBank too, money s#ar, to offer bill payment services.

Information and Communication Technologies AuthofiCTA) 2012 2 by as of quarter
at least 10.6 million mobile internet users, whiohkes this figure has doubled compared
to last year. According to Mobilike (10.04.2014) gust 2012 received from the Banks
Association of Turkey in Turkey according to stital information that is made with the

number of customers using mobile banking grew % @@mpared to 2011. Besides that:

* Mobile platforms, the total number of credit anckdit card applications grew
292% compared to 2011

« Mobile money transfer platform, the total numbetrahsactions made from 118%

* Mobile platform made from 140% total money trangfansaction volume

* Mobile platforms bill payments made from 217% in Térms of number of

transactions, the transaction is based on 192%



* Investment transactions made from mobile platforths, process on the basis of
248%

* The exchange rate of the mobile platform sales drg@41%.

Instantly download all types of mobile applicaticarsl effective use of Turkish consumers

as banks at a time to make better and more uggflications are pushing.

1.3 Mobile Banking in Kuveyt Turk

Kuveyt Turk was established in 1989 in the statuBrivate Financial Institution for the

purpose of operating in accordance with the priesigset by the Cabinet Decree No.
831/7506 of 16.12.1983. Operations of Private Rerennstitutions were conducted by
Cabinet Decrees on the one hand and communiquéheofCentral Bank and the

Undersecretaries of Treasury on the other hand sunth operations were included within
the scope of the Banking Law in 1999. In Deceml®29] Kuveyt Turk became subject to
the Banking Law No. 4389, just like other Privatednacial Institutions. The title was

changed to be Kuveyt Turk Participation Bank ImcMay 2006.

Regarding the capital of Kuveyt Turk, 62% is owtgdKuwait Finance House, 9% by the
Public Institution for Social Security, 9% by thsldmic Development Bank, 18% by
General Directorate for Foundations and 2% by oshareholders.

Being the largest shareholder of Kuveyt Turk witbhare of 62%, Kuwait Finance House
is not only a giant financial institution in Kuwaut also among the leading interest-free
financial houses in the world thanks to its totaid of billions of dollars and the modern

banking services it offers.

Since its foundation, Kuveyt Turk has adopted arinciples to be attentive in interest
free banking system, research in the field of ibwesit, offer modern, stable, reliable,
high-quality and quick service to savers and bwssmen, and provide its staff with
continuous training for the purpose of increasimgrt productivity. Kuveyt Turk is proud
of being capable of bringing quick and high-quasigrvice to savers and investors through
its branches and correspondents at home and abyoaay modern technological means.



Kuveyt Turk, which both turns the savings of it®fgrsharing clients into reliable and
profitable investments and creates new areas ofoyment by funding reel sector and
thus makes significant contributions to the nati@@nomy owing to its investments and
participations in the sectors of textile, metal aedl estate, was awarded gold, silver and
bronze medals on different dates by public ingohg and professional associations such
as the Undersecretaries of Treasury and ForeigdeTrnstanbul Chamber of Commerce
and Istanbul Ready-Made Clothing Exporters’ Assimiadue to its achievements in the

field of export.

In line with the vision of being an internationahrpcipation bank, Kuveyt Turk has

opened foreign branches and representative offisegell.

As an age of technology and computer, 21st centtompels especially financial
institutions to work harder. In this regard, Kuveyurk has set up the necessary
information and technology infrastructure. It rerdall banking services through e-
banking and alternative distribution channels i@ lbiest possible way. In addition to Visa
and Mastercard credit cards, services such as RO, Internet Banking, Call Center,
Interactive Voice Response System and SMS Bankimg randered uninterruptedly.
Kuveyt Turk feels right proud of being the firstripaipation bank to have offered these

innovations to its clients since 2000.

Kuveyt Turk Participation Bank Inc. , which aimsiatorporating into modern business
management techniques and concept of managemensamite with its young and
dynamic service staff almost all of whom are unsitgr graduates and experts in their
fields, is the leader among the participation bank$urkey thanks to its reliable capital
structure and economic power. (http://www.kuvetoom.tr/history.aspx , 11.04.2014).

Kuveyt Turk pioneer of innovative and always is @mission to bring himself further.
With the latest technology to increase the easeseftarget customer is considering. In this
context, Kuveyt Turk Mobile Banking application gs/ access to various Kuveyt Tirk
products and services like online market infornrat@pplications, and contact information
for branches and ATM. Mobile banking is availabkel®S, Android, and Windows Phone
8 mobile operating systems working on more than.G®D devices (Figure 1.1). This

application allows the user to send or request motap-up prepaid mobile lines, pay



credit card bills, instantly transfer money anddfinearest branch, follow the financial

news instantaneously.

The use of mobile devices and mobile Internet accesvidespread nowadays. Kuveyt
Turk, mobile phones and via mobile devices offemmgpbile banking services in this area
aims to become one of the leading institutioMabile banking channel from the new

phone will be released in the coming years givensdime service that is targeted.

@ RuvevTTURK @Huuvn Tisrn,

Hogebania Sn iagter N 205

Hesapiat

o -

Fara -
Transharian i

Lihvrrupher Yatinm

Figure 1.1 Kuveyt Turk mobile branch application

Banks, who led Technology Corporation has beenerAficlusion of internet banking,
mobile banking to our lives and mobile services h@xzome a part of our lives.
Up to a year from now nobody know the meaning déran than 3G mobile life have
moved to a completely different dimension, bankshgres also took it seriously. Because
social networking web pages in 3G technology, neopliones or PDAs can be controlled
has become. Understanding of bank branches witm8kile users in the past and Mobile

Banking to increase the number of intensive effaresgoing.

On the other hand, Kuveyt Turk is released a nepliggdion in 2014. The name of this
application is Gold Send (Figure 1.2). Gold Sendieoapplication is enabled all people
to send certified Kuveyt Turk gram gold via thedra to their loved ones. In this process,

the person who wants to send gold downloads thd Gehd application from the market
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enters his and the receiver's name, surname andengitone number and then choose the
gram gold amount he wants to send. After that,rters his credit card information to our
secure web environment. As soon as the transactiompletes, the gold receiver gets an
SMS including a reference number. Finally, he cdtetthe gold from any Kuveyt Turk
ATM in Turkey by entering his mobile phone numbed dhe reference number whenever

he wants.

@ @ Altin Gonder @ da Altin Gonder

1# Génderen Bilgileri

[ HALIL FURKAN KESLER

TC Kimlik No Giris

|r 5446630174

Litfen TC Kimlik Numaranizi giriniz.

Figure 1.2 Gold send application
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2. TECHNOLOGY ROADMAP

Technology Roadmap is a plan that implementedrieva product or process or to a new
or emerging technology. It helps to reach consersusut a set of needs and the
technologies required to meet those needs and de®va mechanism to help forecast
technology developments and inventions.

Technology roadmap is a flexible technique thatidely used within industry to support
strategic and long-range planning. The approachvigees a structured (and often
graphical) means for exploring and communicatirgyrédationships between evolving and
developing markets, products and technologies tines. It is proposed that the roadmap
technique can help companies survive in turbulertrenments by providing a focus for
scanning the environment and a means of trackiegénformance of individual, including
potentially disruptive, technologies. Technologgdmaps are deceptively simple in terms
of format, but their development poses significelmallenges (Phaal, Farrukh and Probert,
2001b).

In this section, technology roadmap is defined amggneral characteristic of the road map
is revealed. Then the technology road map protkesgrocess of forming the relationship
between stage and stages are explained and tegignaadmap methods and techniques
used in the process are examined. Finally, infaonas given about the architecture and

technology roadmap is made on a general evaluation.

Technology roadmap is an extended look at the dutfr a chosen field of inquiry
composed from the collective knowledge and imagnabf the brightest drivers of
change in that field. Roadmaps communicate visiatigact resources from business and
government, stimulate investigations, and monitogpess. They become the inventory of

possibilities for a particular field (Galvin, 1998)

Technology roadmap must be recognized as a linchi@nagement tool that can help
support integration with other needed strategic @perational management processes, it

does not stand alone. And, bottom line, it is 'madping' that delivers results; the focus
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cannot be on just the 'roadmaps’ (Radnor and ProBe04). Technology roadmap is a
plan that matches short term or long term goalk stecific technology solutions to help
meet those goals (Garcia and Bray, 1997).

The Technology Roadmap originated at Motorola mldte 1970s and early 1980s under
the advocacy of then CEO Robert Galvin. The fieghgr on Motorola's use and approach
appeared in a Research Management Journal in Y9flygrd and McClees, 1987). There
had been a growing need for Motorola to reduceptioeluct development cycle time to
meet customer demand, while the complexity of petglincreased (Probert and Radnor,
2003). In the early 1990s the roadmapping apprbachme more popular and a very good
example of this is the Semiconductor Roadmap, ap2@@ dynamic document still being
updated and followed (Galvin, 2004; Edenfeld, KaHRgdgers and Zorian, 2004). By late
1990s several European firms followed the Motorptactice of using roadmaps and
EIRMA (European Industrial Research Management éiasion) documented the
roadmapping process from the experiences of 25ocatipns. The roadmapping approach

applied in engineering technology has found appboan science (Galvin, 1998).

Technology is an important strategic asset for n@mgpanies is the strategy and planning
processes to include technological issues is aiggweed. However, the establishment
and the connections between technology resources camporate communications

objectives presents a challenge for many orgawiaatis continuous. Technology roadmap
technology strategy and planning is a techniqueltha the potential to support. This type
of map can take various specific forms, but it llguaonnects future products and

technological developments to market needs maydech time-based chart. This method
is successfully applied in the industrial conteas la number; However, the method may

be difficult to start and maintain consistently.

Technology roadmaps be addressed in various fouhghle most common approach in
Figure 2.1 as seen by spinning is proposed gersechitecture (Phaal, Farrukh and

Probert, 2004). Schematic technology roadmap i&/sho Figure 2.1
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time )
Market
| — |
Product k. I - I
' 2
Technology | | — : ]
| |

Figure 2.1 Schematic technology roadmap (Phaalukdaand Probert, 2004)

The general architecture of a multi-layered strreduand captured the important aspects
that should be shared information about the busjresables the identification of strategic
issues and actions agreed. 'Know-why' (purposgniaent, the 'know-how' (delivery),
'know-how' (sources) and 'know-how' (time) markell pnd technology push a balance
between obtaining provides. Generic technology megulis shown in Figure 2.2.

Layers connect:
Past MNow Plans Future Vision
Market | Customers /| Competitors | l | (know-when)
Environment / Industry | | ‘purpose’
Business | Trends / Drivers | Threats | [ [ | / (know-wh
Objectives / Milestones / Strategy V% y)
.r\-@
Products | Services / Applications / 1 T ,@’.‘" |
Services | Capabilities / Performance / ) ‘delivery’
Features / Components / Families / | S (know-wha)
Processes | Systems | Platforms / = |
Opportunities / Requirements / Risks /, /
I~ é“\ /N
Technology / |__| Ry
Competences / / ;@F ]
Knowledge 7 @*/ | T ‘resources’
7 AL 1 (know-how)
mem: \T/ I—| |
Factt s:imr:m«::-;p;‘:'nppumi' |_ 'J—|_—|
Standards ! Science | Finance | RAD Projects [ |

Figure 2.2 Generic technology roadmap (Phaalukarand Probert, 2004
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2.1 Technology Roadmap Benefits

The technology roadmap outlines the major initedivfor standardizing the IT
environment and increasing IT’s efficiency and efifeeness over the next five years. The
initiatives were determined by various sources uditlg business-side IT roadmaps,
executive management planning meetings, clientnphgnsessions, and client year-end
reviews. The three major initiatives identifiece a@nterprise architecture, security and
privacy programs, and fiscal discipline. Techigglooadmap has been used for a quarter
of a century and has been widely adopted in thediesade. It is yet to experience the full
potential of roadmapping and to establish theoaéfimundation, formal benchmarks, and

evaluate criteria (Mary Tom , 2010).

Technology roadmap development in targeted areasiefhce and technology provides a
framework to predict. A technology investment diecisdue to future uncertainties and
ambiguities around the judge is risky. There ar® twiportant steps in technology
investment decisions. This investment in researah development to create technology
solutions and applications to be transferred taréisearch, is investing in the development
of new products and services. Technology roadmbpw svhat trends are happening in
the overall industry in terms of technology, andrtrallow you to map your company's
products and releases to them. They are an extelmy to show how your company is

taking advantage of up and coming new opportundieated by technology.

Technology roadmap process is the output of thénmogy roadmap. Technology
roadmap, select help determine product needs amdlage technology alternatives to
satisfy a number of technologies driven planningcpss needs one. This organized and
appropriate technology is needed to take investnumdisions and to leverage this
investment to provide critical technology-plannimjormation to develop a framework.
The technology roadmap also coordinated the dexsop of one or more technologies

can help. This coordination provides leveragedstwent resources.
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To summarize the benefits of technology roadmatisn

* Facilitate the integration of new technologyoitite business

« Support for company strategy and planning praeess

» Present a framework to help plan and coordiretkriology developments at any level
* Identify new business opportunities for explaitiechnology

* Provide top level information on the technologjidizection of the business

* Provide a mechanism to help experts forecashtdoy developments in target areas
» Support communication and co-operation withinkthsiness

« Identify gaps in market and technical knowledge

« Support sourcing decisions, resource allocatisk,management and exploitation
decisions

 Help develop consensus among decision makerd atsrt of technology needs

* High-level integrated planning and control a coommeference / framework

2.2 Technology Roadmap Purpose

Technology roadmap approach is very flexible and terms ‘product’ or 'business’
roadmap may be more appropriate for many potenisgls. Examination of a set of
approximately 40 roadmaps has revealed a rangdffefeht aims, clustered into the
following eight broad areas, based on observedtstrei and content (Phaal, Farrukh and
Probert, 2001a).

Product Planning:

This is usually more than one generation of thedpet including the placement of
manufactured products related technologies intatebknology roadmap by far the most
common type, is required. Examples of technologg product development roadmaps

planned to connect shows how to use. Product pigrisishown in Figure 2.3.
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1 "H_f_l'bl_l
Products
=g /f "NT_I

Technologies

Figure 2.3 Product planning (Phaal, Farrukh arabént, 2004)

Service / Capability Planning:

It is similar to product planning. Service capapilplanning is more suited to service-

based enterprises, focusing on how organizatioaphlgilities that support technology.

This roadmap focuses on organizational capabilggethe bridge between technology and

the business, rather than products. Service/cagyaihnning is shown in Figure 2.4.

time )

Triggers /

Issues 0 ; o O ;i:
Business &
market drivers

i ’

Capabilities to i

meet drivers S
Technology |

developments

Figure 2.4 Service/Capability planning (Phaal réden and Probert, 2004)



17

Strategic Planning:

Usually at the level of different business oppoitiaa or threats for supporting evaluation
provides a strategic dimension. The roadmap focosdke development of a vision of the
future business, business, in terms of marketntdogies, products, culture, skills, etc.
Explained by comparing the current position andfthere vision, and strategic options to
bridge the gaps identified were examined. Stratplginning is shown in Figure 2.5.

time
Market b
i
T D [ a\
Business | \
L. ] \ -
| A
— \
Product 5 I Gaps \ 5
) = | ¥ i e
Technology o : Migration paths / B
Skills A !
i
) [l TI
Organisation y

Figure 2.5 Strategic planning (Phaal, Farrukh Rrabert, 2004)

Long-range Planning:

Planning time horizon expands, and often industry national level prediction is
performed. Technology improvements 'knowledge-arigentinuous corporate' (a nugget)
are likely to gravitate toward information systerfteuses on showing. Long-range
planning is shown in Figure 2.6.
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Figure 2.6

Knowledge Asset Planning:

Long-range planning (Phaal, Farrukh Rrabert, 2004)
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Information assets with business objectives andwMedge management initiatives are

created with the alignment method. Skills, techg@s and competencies required to meet

future market demands critical

connections. Knowledge asset planning is shownguarg 2.7.

:iime)
| | ]

information assetsl a&nables users to visualize

%ysilgiess | 11
objectives - —1
Leading projects I:’—I . | ]
&actions| L —— 1 ‘I;’_I ! /
managemeﬁtn :::lgldgrz L~ 1 I_/i d l
ralaledK;gc“Lesggi | > ) B L’_|
Knowledge assets % 4 Ifill t

Figure 2.7 Knowledge asset planning (Phaal, Faremd Probert, 2004)
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Implementation of strategy and more directly redate project planning like R&D
program. Program planning is shown in Figure 2.8.

Project flow

Project milestones |

Key decision points

Technology
developments

Figure 2.8 Program planning (Phaal, Farrukh amdbént, 2004)

Process Planning:

It supports the management of knowledge, focusim@ garticular process area. Process

planning is shown in Figure 2.9.

time
Commercial Knowledge flows j
perspective \

Business s

process C M :E]

(e.g. NPD) | — |

Technical
porsgecre Knowledge flows

Figure 2.9 Process planning (Phaal, Farrukh antdrt, 2004)
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Integration Planning:

It is combined different technologies in productsd asystems, or (usually without
indicating clearly the time dimension) Integratiom terms of how to create new
technologies and / or technology evolution. Foogisin ‘technology flow’, showing how
technology feeds into test and demonstration systdm support scientific missions.

Integration planning is shown in Figure 2.10.

Component /| Prototypes /| System/ In-
subsystem test technology service
technologies| systems |demonstrators| systems

2% nia®,

-

N

»O

Figure 2.10 Integration planning (Phaal, Farrukd Brobert, 2004

2.3 Technology Roadmap Format

Multiple Layers:

The most common formats of technology roadmapdini@ogy, product and market
consist of a number of the layers. Street map ol éayer evolution in products, services
and business systems that facilitate the integraifdechnology, together with inter-layer

dependency is data to be explored. Multiple lay@shown in Figure 2.11.
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Product
characiensiics

B

Figure 2.11 Multiple layers (Phaal, Farrukh andtfert, 2004)

Bars:

Many road maps for each layer or sub layer ‘bae axpressed as a range. This
communication, road maps and road maps to supptagriation software facilitates the
development of the required output, has the adganté simplifying and unifying. Bars is

shown in Figure 2.12.

=)

| . ] [ ] [ ]
i I ] [ ]
I ) [ ) [ ]
I | ] [ ]
g-l ] [ ] [ 1 0
|| se— ) s—
Products | 1 "; \ute

Figure 2.12 Bars (Phaal, Farrukh and Probert, 2004

Tables:

In some cases, all the way or road map layers enrttap as a table (i.e. time vs.
performance) unless otherwise stated. Such an agipron particular performance may be
determined easily, or during certain time perioaisivities are clustered according to the

situation. A table is shown in Figure 2.13.
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Produt festuris
& parformance
#valilion

Technology aress
& performance
vl

Figure 2.13 Tables (Phaal, Farrukh and Probe@4p0

Graphs:
For each sub-layer is a typical - where measurpbléormance product or technology,
roadmap can be expressed as a simple graph orTplist.type of chart is sometimes an

‘experience curve' is called, and closely 'S-cuiveelated to technology. A graph is

| =/

Future
Techrclogy 2 fechnalagy
Technalagy 1

shown in Figure 2.14.

Figure 2.14 Graphs (Phaal, Farrukh and Probe®4 0

Pictorial Representations:
Some of the integration of technology roadmaps @ads to communicate more creative
use pictorial representation. Sometimes the metapha ‘tree’ is used to support goals

such as. A pictorial representation is shown iruFeg2.15.
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Tadhnology arsas

Figure 2.15 Pictorial representations (Phaal,ukdrand Probert, 2004)

Flow Charts:
Pictorial representation of a specific target typdypically used to associate the flow

chart, actions and results. Flow Chart is showRigure 2.16.

CHH HL N

crosscutting processes
Mear-term
Mid-term
Lengte
Contribution to priorities

Vision
Fundarmental questions
Prirary business areas &

| HH A HHHH]

Figure 2.16 Flow charts (Phaal, Farrukh and PitoR604)

Single Layer:
This forms a single layer of multi-level roadmapctsing on the 'A' is a subset of type.
Although more complex, such a drawback, the conmedietween the layers is generally

shown.

Text:
Some road maps text-based reports often assoaatedhem that are contained in the
more traditional graphical maps describing the sgmablem, entirely or mostly text-

based.
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2.4 Technology Roadmap Process

Most of the work in process technology roadmap- sefborted description of a particular
company has the most experience, or whether tlierev@ main aspects of the process of
determining the overall technology roadmap. Thestfilssue related to software
development technology roadmap. So often, Techyotogdmap would be finished on
paper and in person, in this case, these eventdduid difficult to update technology
roadmaps. In fact, the difficulty in maintainingacmaps often they are cited as a major
barrier to effective use. To solve the problem, therent technology roadmap efforts
heavy use of computer-based graphics techniquesistes for conveying information to
users and developers to provide. As a result, reapdmften PowerPoint or Visio drawings
are, but still manipulate and maintain. Actuallysimnple word processor, spreadsheet and
graphics packages technology roadmap initial dgveént to the users satisfaction can
give is difficult, but more sophisticated softwaveuld be helpful if the process forward
should be taken. Petrick and Echols (2004) ardedesoftware-based technology roadmap
efforts of companies investing in R & D and newduat development planning how to

address transformation.

Brown and O'Hara (2001) as the different maps om éhternal drive, or specific
technology developments such as common componemntsrefuse requirements is
accepted, a flexible software tool components furapmanage and maintain the best way
and let suggesting reuse. Technology roadmap saftuses the expected values together
with the above-mentioned discussions, practicaldsetor professional Technology
roadmap software is starting to come out. Technologdmap software, a survey 65% of
respondents Technology roadmap special Technologymap software tools, techniques
and methods can help overcome the problems caystt back of stated (Lupini, 2002).
In order to respond to current needs, commercidinelogy roadmap software systems are
starting to appear. For example, digital technologipjects technology roadmap
Honeywell technology, components, subassembliespapducts to capture the timing of
these developments to support the Geneva Visiawamd uses Strategist. This software
enhancement, storage, dissemination, and can éna@ppiport the maintenance of the road

map. Also providing corporate planning, product up®, in a common format is
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documented and stored in a database will forcentieidual road maps. Existing software
solutions takes the form, since ' software costl''aase of use ' included two factors most
is whether or not a firm will affect the resultstbke survey to use unlike a lot of time and

cost is technology roadmap software to accept.

The second issue of privatization of the road naparticular environment technology
roadmap approach involves applying appropriate. @ones struggle with the application
of technology roadmap and business institutiongh context of one of the reasons
usually based on specific needs of the roadmajhat there are many specific forms.
(Phaal,Farrukh and Probert, 2001b).

Most of the studies describing the technology roaualrfiexibility of approach, although

only limited efforts have been directed to privatian issues. A few studies planning,
architecture and processes in terms of processidéadly roadmap can be customized to
have tried to determine the factors. But still, maechnology roadmap current research
approaches and concrete principles for privatimatibcompanies missing question-how to

customize gives a direct answer.

2.5 Technology Roadmap Steps

According to Partnitzke (2013) developing a roadrmagp these steps:

* Develop a clear and unambiguous understandingeofulrent state

» Define the desired end state

* Conduct a Gap Analysis exercise

« Prioritize the findings from the Gap Analysis exsecinto a series of gap
closure strategies

» Discover the optimum sequence of actions (recoggipredecessor —
successor relationships)

* Develop and Publish the Road Map

On the other hand, developing a roadmap has thigermses. The technology road
mapping phases are shown in Figure 2.17. It heelash a consensus about a set of needs

and the technologies required to satisfy those sjegdprovides a mechanism to help
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forecast technology developments and it providgaraework to help plan and coordinate
technology developments (Garcia and Bray, 1997).

JEEEFSASEERSERENEEE N EE RSN R FERR N EEREEE W

"

" I
| .

=
o

- Phase |:
- Preliminary activity

SCOPE

Phase |I: :
: | Development of the Technology Roadmap

-
L]

|
I-.*H...h-.-iIilillﬁiIIi.iII-llh.il L]

Phase III:
Follow-up activity

,

Figure 2.17 Technology roadmapping phases
(http://en.wikipedia.org/wiki/Technology roadmap,.04.2014)

2.6 Technology Roadmap Implementation

Technology Roadmap process identifies and selestsacceptable alternative to be
maintains to achieve the targeted goals. Procesbmggh the chosen path is a complex
activity due to the ambiguities and uncertaintiesl anterested. As the roadmap is
developed by input from experts, the primary stepriplementation is communication the
mission across functional areas of the organizatiorsubstance a technology roadmap
identifies specific research and development tdabk$s have to be taking on and thus
becomes the source of projects whose materializaio the implementation of the

roadmap.

According to Tom (2010) there are a number of factequired for the deployment of the
roadmap and these include:

« Well defined scope and objective

* Collaborative team
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* Shared understanding
* Management support

* Availability of required resources.

There are several sets of elements used to ddfi@est¢ope, context and the chosen
alternative and as the work progresses these dgfelements changing. As the roadmap is
a dynamic document, it is criteria to update it &adp it alive (Strauss and Radnor, 2004).
Unlike in a project execution, it is essential waleate, redefine and make necessary
modifications to the roadmap and the implementafan. Market and technology
developments as factors related to variation depgndn the vision itself may need
revision. Execution of plans and road maps in placethe timely replacement of the

establishment of processes and systems is critidhke success.
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3. MOBILE BANKING TECHNOLOGY

The first mobile banking features were simply atpafr online capabilities like check
balances, transfer balances and bill payment. 2048 a big year for mobile banking,
driven by trends such as increased smart phonetiadognd the popularity of mobile
check deposit. Looking into 201Mobile banking more and adaptation can be seen in

various areas.

A new generation of mobile banking and internet Koagn are the most similar. An
application or a standalone application or a browseun it more advanced and requires a
smartphone. Smart phones as well as advanced datasping and connectivity can be
defined as an operating system and advanced fuadityy however, is more like a real
PC.

3.1 Mobile Wallet

There are numerous terms nowadays in use for melléets, with some meaningful
differences or even perplexing content. Below shart list of some of the most widely

used terms, and their definitions and qualificagion

* Mobile Purse:

Usually, the micro prepaid card is understood embfor equivalent.

* Digital Wallet:

Digital wallets wallet has a secure way to manaugk iaitiate the payment of identity and
pay to use the tools, the service is providing secé&his service is a device of the holder,
for example, a mobile phone (Mobile Wallet) or desi on a PC or can be hosted remotely
on a server, but what is already under the cordfahe owner. Remote digital wallet
accessible from any device, any advantage.
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o Virtual Wallet:
Model of "software as a service" and offered audl®ervice' wallet, which refers to

activities.

» Mobile Money:
Deposit or draw money to buy goods, or to pay bilitansfer money between bank

accounts or financial transactions on a mobile pHonuse.

Mobile wallet may stay on a phone or on a remotevokk / secure servers. It may be only
accessed via mobile device, but it can also be gexhaand ‘used’ with it. Most

importantly, the wallet is controlled by the users.

A mobile wallet contains a wide range of valuabkasj the user scenarios can be rich and
variable. The content will most likely vary rapidlyhe reason for rapid variation is the
online connectivity and location based servicese Tblder of a wallet with rich content
not necessarily in monetary terms, but in valuategl terms — can give permission to

loyalty schemes to send offers or coupons (httpaiwnobeyforum.org/, 14.02.2014).

The advent of the mobile wallet feature phones lkcstakeholders, including financial
institutions also new requirements, the settingealy personal, trusted device, and the
user confidence will increase mobile phone addicti®inancial institutions, mobile
banking and payments as part of the new demandseouser's experience with a trusted,
must be as painless as possible.

3.2 Qr Code

QR Code is invented by the division of Toyota, DeMWave Incorporated in 1994 in
Japan. QR stands for Quick Response, a code faick geaction, because the idea is the
code to be decoded at high speed. A barcode is chingareadable optical label that
contains information about the item to which it atached. A QR code uses four
standardized encoding modes (numeric, alphanuméste / binary, and kanji) to

efficiently store data; extensions may also be bég://en.wikipedia.org/wiki/QR_code,
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10.02.2014) . Actually QR is a 2-D matrix code thantains information. According to
Denso, The QR Code’s unique design gives it manguenadvantages and benefits,

including:

Fast directional scanning: Position-detection pastén three corners of a symbol allow the
QR Code to be read from any angle within 360 deggreleminating the need to align the
scanner with the code symbol. The position-detactpatterns also eliminate any

background interference, ensuring stable high-spesding.

High-capacity data storage: A single QR Code syndaol contain up to 7,089 numerals

over 200 times the amount of data as a traditibflalbarcode.

Small size: A QR Code can hold the same amounttd# dontained in a 1-D barcode in
only one tenth the space.

Error correction: Depending on the error correctievel chosen, a QR Code symbol can

be decoded even if up to 30% of the data is dirtyaomaged.

Many types of data: The QR Code can handle numeadbabetic characters, symbols,

Japanese, Chinese or Korean characters and biatary d

Distortion compensation: A QR Code symbol can lael reven if its image is on a curved
or otherwise distorted surface.

Link ability (Structured Append): A QR Code symloain be divided into up to 16 smaller
symbols to fit long, narrow spaces. The smaller 3yis are read as a single cod,
regardless of the order in which they are scanned.

Direct Marking: The QR Code’s high degree of readdsbunder low contrast conditions
allows printing, laser etching or dot pin markii@AM) of a symbol directly onto a part or

product.
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Storage of large amounts and different types c&:d@R Codes can contain much more
information than conventional 1-D barcodes. Codas encode four types of data —

numeric, alphanumeric, binary and Kaniji.

The combination between the traditional print meathd the online world can be processed
much quicker by the use of two-dimensional barcoddéss publication introduced the
field of barcodes and pointed out some practicaingdes. Which kind of code will be
established finally is not crucial at all. Furthem& mobile phones are turning more and
more into personal digital assistants with much enfanctionalities than phoning quick
transfer of data will be necessity of future. Daghe fact that Internet access via mobile
devices will increase considerably in future, tim between print media and World Wide

Web will be the next big step towards the digitaiian of human society.

3.3 Mobile Payments

Several studies have shown that a mobile paymebeiisg used by less than 10% of
mobile banking customers. Mobile users become noom@fortable with technology,
instead of using an application that users rent #iities such as sending your share of

cash gifts fit for situations such as writing ackieand expected further growth.

Debit and credit cards were the technology in bagkindustry that revolutionized
payment for goods and services in the twentiethiurgnNow, those payment methods are
no longer convenient enough for many shoppers entie@ng replaced by mobile payment
apps that serve the same function. Forrester pgedit explosion in the mobile payments
market, growing from $12.8 billion in 2012 to $9@ibn in 2017.

Payment apps are increasingly accepted at manystream stores. To use a mobile
payment app, the user’s credit or debit card infdrom is loaded into the app. Instead of
searching through a wallet full of cards, the cansuselects a card to use from the menu
on their smart phone and then touches the phoran tim-store reader. The payment is

processed like a regular credit or debit card aatien.
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Many mobile payment providers and the traders wlakenuse of them create special
offers targeted directly at their mobile paymenstomers. In addition to the simplicity of
having the ability to pay with their smart phonegbile payment users have easy access to

great deals at the moment they need them.

3.4 Mobile Signature

Mobile Signature is a service that enables yowtoreniently obtain and use the electronic

certificate which stands for your identity cardire electronic environment.

Mobile signature services are easy to use, siney ithon’t require any software

installation. The certificate is activated Over-TAie once the user has subscribed to the
service. Signature requests then automatically ypn the user’'s phone each time he
requests access to secure services. Once theassentered his PIN, the signature is sent

to the service provider, who checks its validitg @mants access to the service.

Most digital signatures rely on public key cryptaghy to work, and a basic understanding
of the principles of these systems is requiredrtdeustand how digital signatures work.
Consider the case of two people,sdyand Ali. Ali wants Aye (and other people, for that
matter) to be able to send secret messages toTando this, Ali generates a key pair
consisting of two related "keys". One key, callbd public key, can easily be computed
from the other, called the secretprivate key; but it is impractical, even for a wilhded
organization, to compute the private key from thblig key. Ali keeps his private key
secret, and publishes his public key (on his webpfg example, or by sending it to a key

server).

The whole system depends on the fact that anyoméraasform a message using a public
key, but the private key is needed to reversetthasformation. Now consider a different
scenario, where Ali wants to send a message te &at he wants to prove came from him
(but doesn't care whether anybody else readsnit)his case, Ali sends an unscrambled

copy of the message to #g; along with a copy of the message scrambled higlprivate
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(not public) key. Aye (or any other recipient) can then check whethembhessage really
came from Ali by unscrambling the scrambled messegf@ Ali's public key and
comparing it with the unscrambled version. If thegtch, the message was really from
Ali, because the private key was needed to cré@teignature and no one but Ali has it.
The scrambled copy is a digital signatbexause anyone can use Ali's public key to verify
that Ali created it.

Often, Ali applies a cryptographically strong hdishction to the message and encrypts the
resulting message digest instead of the entire agesswhich makes the signature
significantly shorter than the message and savesiderable time (since hashing is
generally much faster, byte for byte, than pubkg-lencryption). In this case, the scheme
may be susceptible to a birthday attack

(http://www.knowledgerush.com/kr/encyclopedia/Digital signature/, 12.03.2014).

3.5 Voice Recognition

Voice recognition and speech recognition often us&gfchangeably; there are more than
two words. In the technical sense, the voice reitiognis definitely what the speaker said,
not individual sounds, is about trying to recogniZéis biometric way, often used for

security applications is the specific individuagmdification process. It has a distinct style
of speech, such as computer get an audio sampléoantifferent characteristics can be

analyzed.

The term "voice recognition" is sometimes usedeffierrto recognition systems that must
be trained to a particular speaker as in the casenbst desktop recognition software.
Even many recognition systems have obtained gosgorese but this performance
degrades when noise is introduced due to envirohmmed acoustic difference between
different speakers. Conventional voice recognitsystem using feature extraction will
face problem when test speaker's pitch frequenegispg rate is very different from that
of the speaker's data used during training. Vogoagnition is a difficult problem, largely
because of the many sources of variability assediaith the signal. Sounders proposed a

voice discrimination system based on zero cross(@dunders, 1996).



34

By the method of voice recognition mobile bankiransactions can be done quickly. Your

voice will be your password.

3.6 Image Banking

According to Grier (2009) remote deposit captur®(R is a service that allows bank
customers to scan or capture images of check depmsil present them electronically to
the bank of first deposit without having to phydlicaeliver the paper check to the bank.
RDC established banking relationships with the rmaargenerally consists of large
commercial customers, some banks provide servwesnall businesses and consumers
began. For a broad market is focused on makingcasrynore convenient and affordable
RDC recent innovations have facilitated this expamsFor example, the cost of check
scanners own equipment cheaply or at no chargeexfample, credit card terminals) to get
accustomed to small traders interested in RDC, de®s1 a common obstacle. Mobile
remote deposit capture offering increased converi@md an option, as an integral part of

the service offered to banks to use a familiar oean

In general, for an enhanced customer experiencee magid availability of funds. If
necessary, rather than a browser anywhere, usimgog phone to check image capture,

remote deposit capture portable makes it available.

The benefits to customers are; checking depositsbeamade as soon as the check is
received, eliminating the risk of forgetting or ilag them. In addition, mobile remote
deposit capture provides a service that is “alw@ys easy to use, convenient and with an
unlimited deposit window for customers who are Inoated near a branch or scanner. And
finally, give customers valuable time back in theusy daily lives where they are not
removed from their businesses or forced to starithénat the branch or ATM to deposit

checks.
3.7 MobiPass

According to Steel and Tao (2006), following thees@ss in mobile business, a trusted

environment must be established via a practicalagmh. Mobile computer users as a



35

business model oriented, reliable approach to baiiltetwork by the end user must be
directly and easily adoptable and easy to applg-firmined access control with a user
interface must provide. For example, complex séguynotocols should not be exposed
directly to the end user. In mobilepass architexturis considered both technical factors
and human factors and utilized the well-known pagsgoncept combined with a

preference wizard to allow users to easily setrtlbestomized rules to decide which
service they want to use and which transactiontiestthey want to interact with in a

flexible and understandable way.

Traditional mainframe and personal computers anysvifrom where the most important
difference in the calculation, and network envir@minis unpredictable and constantly
changing. The biggest challenge is that the madility does not know which entity is
trustworthy, including previously un-encountereditees. However, here, mobile users
often want to interact with them and have an ideauaithe services that users would want
to claim. So here is a predictable, reliable, uabdé form to convert the dynamic
migration mechanism to provide authentication amth@rization, use the concept of well-
known and proven passport. The new architectubased on extending digital certificate

technologies.

The infrastructures of the architecture make use wiimber of existing technologies such
as digital certificates, certificate authorities (FAsd asymmetric key encryption. Mobile
computing infrastructure available technologies taee building blocks again have some
virtues, as a large number of devices are alreladlya field. If the architecture is to build

on top of existing and well-proven technologiegah be easily adopted and implemented.

Mobile Policy describes the specific services ahdirt history and other information
relevant to this particular service based on ailflexand extensible approach to evaluate
mobile assets provide. This mobile is how peoplé interact with each other and for this
service which is used to depict the descriptioa sérvice-oriented schema. Mobile Policy
feature completely different services are basetherservice information that is needed to
explain this policy will be having different Mobile
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4. MOBILE BANKING TECHNOLOGY ROADMAP

The technology roadmap provides a consensus views@n of the future technology
landscape available to decision makers. The roagmg@pprocess provides a way to
identify, evaluate, and select strategic altermetithat can be used to achieve a desired
technology objective. This is usually driven inexhinology road map by evaluating the
relative business value and the technical complexilotting the results in a quadrant
graph using a Prioritization Matrix. Common chaflea for a company’s information
technology (IT) department is how to prioritize projects that can deliver the greatest
benefits to the business. A criteria-weight matax be an effective tool in prioritizing IT

projects.

There are a number of approaches to prioritizatloat are useful. A set of business
processes whose relative weight is scored by trenéss in the top quadrant. The
technical team has scored each candidate set afegses in the lower quadrant
independent of the business in terms of feasibiitiP technique is used for calculating
the priority matrix weight and Delphi survey is dder scoring the criteria of prioritization

matrix. These methods are especially useful becatied a group meets the people who
shout loudest, or those with higher status in thgamization get their ideas heard more

than others.

4.1 Prioritization Matrix

A prioritization matrix is a simple tool that prads a way to sort a diverse set of items
into an order of importance. It also identifies itheelative importance by deriving a
numerical value for the priority of each item (Galseimer, 2012). Matrix according to the
criteria identified as important by the project (@oject requests) provides a tool for. If
these projects on hold or discontinued may be thstnmportant to focus on the first,

which provides a partition to see clearly.
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Prioritization Matrix is a task management softwagplication that is supported on a
number of platforms, including Microsoft Windowsakl OS X, andiOS
(http://en.wikipedia.org/wiki/Priority Matrix, 1342014).

Each section unique criteria and weights valueatesiic directions, so that organizational
goals, available resources, and determines thosedberiteria. Projects and then scored
according to the criteria given priority. Prioritg projects and priorities were discussed
after this chapter funds for high priority projeetsd evaluate the results to determine the
allocation of resources. A final step involves asgsgg when and how to invest the lower
priority projects in the future when more resourbesome available. The essence of time
management is to make the most amount of progmgard your goals with the least
amount of effort. A key way to do that is to priae the tasks and projects you work on
individually and collectively as a team. When begny the task of prioritization, you
should have a clear grasp on your objective anddbeurces available (generally, time is

your least scarce resource because it cannot keeor replenished).

Creating a prioritization matrix includes five sseg-irst step will be used to evaluate the
importance of each project to determine the factdhen, for each of the criteria, as well
as a specific project that meets the criteria ®wben evaluating establish a grading scale.
To ensure the consistent use of rating scalerietishould be applied to describe how
they will provide some details. Second step will $erted in descending order of
importance and emphasis is place. When a projerescscoring criteria for projects to
build priority points are multiplied by the weigbiven to certain criteria remember. After
identifying the criteria and given weight; matriarcbe created. Examine each project and

each of the criteria can evaluate the project.

Always in the process help to create a common wtaeding of their meaning and criteria
and to provide better grip for a few projects wilie whole group is a good idea to go
through the process. Finally, scores of projeciscdmpare notes on these results, and
everyone agrees on the main list of priority prtgeto improve the general discussion
time. Scores debate begins, as it should yet dgaian excellent way to allow room for
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adjustment Remember that. Prioritization matrixrggp project itself is just a tool and

using good judgments of people forget.

4.1.1. Prioritization Matrix Benefits

Prioritization matrix is useful where there are maations and solutions and the options
must be narrowed down. The criteria for the outcamgeagreed upon and finally resources

are limited.

According to Gosenheimer (2012) a prioritization trixasupports structured decision

making in the following ways:

* Helps prioritize complex or unclear issues wherrghare multiple criteria for
determining importance

* Provides a quick and easy, yet consistent, methoevialuating options

» Takes some of the emotion out of the process

* Quantifies the decision with numeric rankings

* Is adaptable for many priority-setting needs (tggeservices, personal, etc.)

* When used with a group of people, it facilitatescleng agreement on priorities

e and key issues

» Establishes a platform for conversations about whismhportant

4.2 Criteria Determination for Prioritization Matri X

Each part determines its own unique criteria andjmie those criteria based on values,
strategic direction, organizational goals, avagaldsources, and so on. Projects are then
scored and prioritized based on the criteria. Opogects are prioritized and those
priorities are reviewed and discussed, the depaiticen evaluate the results to determine
funding and resource allocation for the higher miyoprojects. A final step involves
assessing how and when (or if) to fund the loweorjly projects in the future if/when

more resources become available.
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The group is created with the Kuveyt Turk Mobil Treafor determining the prioritization
matrix criteria.Brainstorming is used for processing the priorti@a Brainstorming is a
series of procedures (rules) designed to maxinhizeproductivity of groups engaged in
idea generation by reducing production loss, pamdd by Osborn an advertising
executive. The main concern of the development thad is to increase creativity in
organization (Osborn, 1963). Brainstorming is atsentified as a technique of a variety
tools for generating ideas (Isaksen, 1998) andrtteaty people could produce many ideas

compared to working alone (Osborn, 1963).

Brainstorming, group action to improve process grenbince factors introduced into the
brainstorming process of interaction between irdiigls in a group the way through the
group performance plays an important role. Brammsiog combines a relaxed, informal
approach to problem solving with lateral thinkitgencourages people to come up with
thoughts and ideas that can, at first, seem aréd#yc Some of these ideas can be crafted
into original, creative solutions to a problem, letothers can spark even more ideas. This

helps to get people unstuck by "jolting" them olutheir normal ways of thinking.

As a result of meeting and interviews, 12 critenia determined. Criteria and descriptions
are:
e Customer satisfaction: Customer satisfaction is easarement of how pleased
customers are with a particular product or sen@&aisfied customers are likely to

make repeat purchases and often refer others.

» Ease of use: Ease of use in general means easg tonthe average user with 3-6
months experience navigating menus (especiallyhtlp menu), saving, finding,
copying & deleting files, using cut, copy & pastaxanands.

* Feasibility: Feasibility refers to the state or g of being effortlessly or
conveniently done. In other words it denotes somgtbapable of being achieved

with a reasonable amount of attempt, cost or dihedship.
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Fun: Fun is the enjoyment of pleasure, particularlyeisure activities. Fun is an

experience - short-term, often unexpected, inforamal not cerebral.

Functionality: In computer programming, a subroaitis a sequence of program
instructions that perform a specific task, packaged unit. This unit can then be
used in programs wherever that particular task Ishbe performed. Subprograms
may be defined within programs, or separately lmalies that can be used by

multiple programs.

Performance: Performance measures may addresg/gbeor level of program
activities conducted (process), the direct produatsl services delivered by a

program(outputs), and/or the results of thgweducts and services (outcomes).

Potential revenue: The amount of money that a cogpatually receives during a

specific period, including discounts and deductifamgeturned merchandise.

Security: Security is the degree of resistancert@rotection from, harm. It applies
to any vulnerable and valuable asset, such as somedwelling, community,

nation, or organization.

Service costs: The expense associated with haviiagher person perform a

valuable task for which specialized expertise maydguired.

Speed to Market: It is the length of time it takemm a product being conceived
until its being available for sale. TTM (Time to Mat) is important in industries

where products are outmoded quickly.

Technical complexity: Technical complexity involvdsficulties in fact finding,
technical information, and the systematic iderdificn and analyses of options and

their likely consequences.



41

» User experience: User experience (UX) involvesrages behaviors, attitudes, and
emotions about using a particular product, systensesvice. User experience
includes the practical, experiential, affective,ameagful and valuable aspects of

human-computer interaction and product ownership.

4.3 Weight Determination for Prioritization Matrix

Sometimes in business, when faced with an overwihglmumber of pressures, demands
and complaints, the most important thing to remembeo focus on business critical
issues above all else. If the business is not sgtdle trying to improve, say, employee
morale would be futile. At the same time, when <pg solutions, have to be realistic
about how our organization or company works. Thienary approach used by AHP
practitioners involves calculating the eigenvalaes eigenvector for the matrix using a
simple numerical technique. AHP technique is usadchlculating the priority matrix

weight.

The complexity in today’s world is an undoubtedtfétat is usually characterized by
uncertainty, difficulty in predictability and plamg, and constant evolution. Strategic
decision-making is a prerequisite for sustainabilind survivability not only in the
business world, but also within the government emrnent where the stakes are high and
decisions influence many stakeholders. The AHP deagloped to incorporate all these
factors along with experience and intuition intsimplistic approach and has become a
widespread tool for various types of organizatiohgday AHP is used by corporations
listed in Fortune 500,6 branches of government sisctiefense, transportation, healthcare,
and public administration, universities (where thP technique is often taught as a
course or constitutes a subject for researchedhasds), and other institutions (Tsagdis ,
2008).

The Analytic Hierarchy Process (AHP) methodologgveloped by Thomas Saaty in 1980.
According to Saaty (1992), it is considered ideadl &onsistent with the objective of
creating a methodology for selecting the ideal tioce of warehouses for perishable

agricultural products, since it belongs to the fgnaf multi-criteria and multi-attribute
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techniques, and also due to the wide options featarg attributes, sub-attributes, and
decision alternatives. When multiple objectives ianportant to a decision maker, it may
be difficult to choose between alternatives. ThorBasty's analytic hierarchy process
(AHP) provides a powerful tool that can be usedhtike decisions in situations involving

multiple objectives.

AHP also requires data based on experience, kngelemhd judgment which are

subjective for each decision-maker. Since therandastheoretical basis exists for the
formation of hierarchies, decision makers, wheredawith identical decision situations,
can derive different hierarchies, thus differenfugons. Also, the rankings produced by
the AHP are arbitrary because they are produceaidmpjective opinion using a ratio scale
and these arbitrary rankings can lead to “ranknsalé If more than one person is working
on this method, different opinions about the weighteach criterion can complicate
matters. Moreover, flaws exist in the methods fggragating individual weights into

composite weights. Despite these concerns, AHP irmm@amensely popular in so many
decision making problems. We believe that the imTygletation of AHP yields plausible

results in complex group decision making proce¢gasuz and Baycan, 2013).

Pairwise comparisons are fundamental in the uskeoAHP. The members of parliament
must first establish priorities for their main era by judging them in pairs for their
relative importance, thus generating a pairwise gamson matrix. Judgments which are
represented by numbers from the fundamental scalewbare used to make the
comparisons. An important aspect of the AHP isidea of consistency. If one has a scale
for a property possessed by some objects and nesathat property in them, then their
relative weights with respect to that property fixed. In this case there is no judgmental
inconsistency although if one has a physical saateapplies it to objects in pairs and then
derives the relative standing of the objects on dbale from the pairwise comparison
matrix, it is likely that inaccuracies will haveaered in the act of applying the physical

scale and again there would be inconsistency (Sh88y).

For each rational decision, according to theirtreéaimportance factors and / or a series of

activities is evaluated. Following Saaty’s thearatiapproach (Saaty and Vargas, 1982)
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assume that n such factors must be considered tpri@rdecision. Denoting these factors
byA; , A, , Az .. Ay, the comparison of the activitids, A; can be depicted by the pair
(4;, 4; ) with the n-by-n matrix A =d;;)(i,j =1,2,...n ). Apparently, this matrix consigis
non-zero entries since all elements have positahees and all diagonal elements are equal
to unity given that they depict self-comparisons. AHP grounds its success on the fact
that it measures the consistency of people’s juddgspenatrix A is consistent if and only if
a;j ajx = a;, . Hence, if car A is twice as preferable as caB; five times as preferable
as car C, then A is 10 times as preferable as @riReg to the theory, the use of an
absolute scale for the measurement of weightseohthctivities allows people to compare
them by the use of;, w,,... w,, and the construction of a n-by-n matrix W, “whosw/s

consist of the ratios of the measurememtsof each of n activities with respect to all

others.”
Wi Wi Wi
W Ws w,,
Wo Ws W»o
A = W Wh w,,
W, W, W,
Wy Wn w,,

First of all, 12X12 matrix is created. This matrsxcalled pairwise comparisons matrix.
Pairwise comparison is one way to determine hoeveduate alternatives by providing an
easy and reliable means to rate and rake decisaking criteria. Pairwise comparison is
implemented in two stages. There are determineitgtiaély which criteria are more

important and assign to each criterion a quanigatveight such that the qualitative rank
order is satisfied. Brainstorming technique is ukeddetermine the pairwise comparison

matrix values. Result of Pairwise comparison masrighown in Table 4.1.

After that norm matrix is created. Norm matrix ialaulated as for each of pairwise

comparison matrix’s columns, do the following: dieieach entry in column i of pairwise
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comparison matrix by the sum of the entries in golu. Result of norm matrix is shown in
Table 4.2.



Table [4.1] Pairwise comparison matrix
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Customer Ease Potential Service | Speed to Technical User
Satisfaction | of Use | Feasibility | Fun | Functionality | Performance| Revenue | Security) Costs Market Complexity Experience
Customer Satisfaction 1,00 2,00 4,00 | 9,00 2,00 1,00 3,00 4,00 8,00 3,00 5,00 2,00
Ease of Use 0,50 1,00 2,00 | 400 0,50 0,33 2,00 2,00 4,00 1,00 2,00 1,00
Feasibility 0,25 0,50 1,00 | 200 0,50 0,25 1,00 1,00 2,00 1,00 1,00 0,50
Fun 0,11 0,25 0,50 | 1,00 0,20 0,11 0,33 0,50 1,00 0,33 0,50 0,20
Functionality 0,50 2,00| 200 | 500 1,00 0,50 2,00 200 500 0,50 3,00 1,00
Performance 1,00 3,00 4,00 | 9,00 2,00 1,00 4,00 5,00 9,00 4,00 5,00 2,00
Potential Revenue 0,33 0,50 1,00 | 300 0,50 0,25 1,00 1,00 3,00 1,00 2,00 0,50
Security 0,25 0,50 1,00 | 2,0p 050 0,20 1,00 1,00 2,00 1,00 1,00 0,50
Service Costs 0,13 0,25 050 | 1,00 0,20 0,11 0,33 0,50 1,00 0,33 0,50 0,20
Speed to Market 0,33 1,00 1,00 | 30D 2,00 0,25 1,00 1,00 3,00 1,00 2,00 0,50
Technical Complexity 0,20 050 1,00 | 2,00 0,33 0,20 0,50 1,00| 2,00 0,50 1,00 0,50
User Experience 0,50 1,00 2,00 | 500 1,00 0,50 2,00 2,00 5,00 2,00 2,00 1,00




Table [4.2] Norm matrix
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Customer Ease Potential Service | Speed to Technical User
Satisfaction | of Use | Feasibility | Fun | Functionality | Performance| Revenue | Security Costs Market Complexity Experience
Customer Satisfaction 0,20 0,16 020 | 020 0,19 0,21 0,17 0,19 0,18 0,19 0,20 0,20
Ease of Use 0,10 0,08 010 | 009 005 0,07 0,11 0,10 0,09 0,06 0,08 0,10
Feasibility 0,05 004 005 | 004 005 0,05 0,06 005| 0,04 0,06 0,04 0,05
Fun 0,02 0,02 0,03 | 002 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
Functionality 0,10 016| 010 | 011 0,09 0,11 0,11 010| 011 0,03 0,12 0,10
Performance 0,20 024| 020 | 020 019 0,21 0,22 0,24 0,20 0,26 0,20 0,20
Potential Revenue 0,07 0,04 0,05 | 0,07 005 0,05 0,06 0,05 0,07 0,06 0,08 0,05
Security 0,05 0,04 0,05 | 004 005 0,04 0,06 0,05 0,04 0,06 0,04 0,05
Service Costs 0,02 0,02 0,03 | 002 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
Speed to Market 0,07 008| 005 | 00F 019 0,05 0,06 0,05 0,07 0,06 0,08 0,05
Technical Complexity| — ¢,04 004| 005 | 004 003 0,04 0,03 005| 0,04 0,03 0,04 0,05
User Experience 0,10 0,08 0,10 | 0,11 0,09 0,11 0,11 0,10 0,11 0,13 0,08 0,10
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Finally, the weight matrix is calculated as for leawf norm matrix’'s columns, do the
following: average of the entries in row i of nomatrix. Weight of Prioritization Matrix is

shown in Table 4.3.

Table [4.3] Weight of prioritization matrix

Customer Satisfaction 0,19
Ease of Use 0,09
Feasibility 0,05
Fun 0,02
Functionality 0,10
Performance 0,21
Potential Revenue 0,06
Security 0,05
Service Costs 0,02
Speed to Market 0,07
Technical Complexity 0,04
User Experience 0,10

Group judgment differences can be resolved thraugionsistency check. When several
people propose radically different judgments irtaarpositions of the matrix these can be
tested with other judgments on which there is wadgeement by solving the problem
separately for each controversial judgment and areas the consistency. The judgment
yielding the highest consistency in the overall hbean is retained. The following

consistency comparison for each individual’s judgteewith those of the scale vector w
derived from group judgments has been proposedySHE387). The consistency ratio is
obtained by comparing the matrix of comparisonshwibte appropriate one of the
following set of numbers, each of which is an ageraandom consistency index (R.I.)
derived from a sample of size 100000, of a randagelyerated reciprocal matrix using the

scale. Value of the Random Index (RI) is shownail€ 4.4.



48

For this case, the consistency ration is 0,067 isdower than the bound 0,1 whish has
been set as maximum value. The priority of cons@ste¢o obtain a coherent explanation of
a set of facts must differ by an order of magnittrden the priority of inconsistency which
is an error in the measurement of consistency. ,Tbmsa scale from O-1, inconsistency
should not exceed 0.10 by very much. Note thatrélggiirement of 10% should not be
made much smaller such as 1% or 0.1%. The reasdhatsinconsistency itself is
important, for without it new knowledge which chasgpreference order cannot be
admitted. Assuming all knowledge to be consistemtradicts experience which requires
continued adjustment in understanding. Thus theative of developing a wide-ranging
consistent framework depends on admitting somensistency (Saaty, 1987).

Table [4.4] Value of the random index (RI)

1O matrices SO(MNN) matrices
n EI std Rl sid
3 0.5245 (.6970 (.5247 0.6973
4 0EE15 06277 (.8816 0.6277
5 1.1086 0.5087 1. 1086 05087
(5] 12479 0.4071 1.2479 04071
7 13417 (.3312 1.3417 03310
5 1.4056 (.2779 L4057 02777
9 1.4499 (. 2383 1.4499 0.2381
10 1 4854 0.2076 14854 02074
11 15141 (. 1847 1.5140 01844
12 1.5365 (0.1670 1.5365 0.1667
13 1.555] (.1516 1.5551 0.1514
14 15713 (.1383 1.5713 01380
15 1 5838 (.1279 1.5838 0.1276
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4.4 Summary of Prioritization Matrix

The basis of this part is to identify the priordiion the mobile banking technologies.
Delphi survey and AHP technique are used for catowy the priority matrix. Experts on
mobile banking were invited to participate in thelfhi survey. These experts were
selected from business units and the IT departniemb. round Delphi survey technique
was implemented in stages. The Delphi survey ithad for structuring communication
among a group of people so that they can colldgtideal with a complex problem
effectively. This method allows for multiple roundscommunication with a feedback of
the group judgment as well as some individual ¢bations. The participants get an
opportunity to revise their views based on the o#hpert panel member responses. To
some extent, the identity of the participants is revealed to the other participants during
the communication (Linstone, 1975). Delphi methedoriginally based on a panel of
experts, systematic, interactive forecasting methed developed as a structured
communication techniques. It has been consideresliable qualitative research method
with potential for use in problem solving, decisimaking, and group consensus reaching
in a wide variety of areas (Cochran, 1983). Acawgdio Murry and Hammons (1995)
Delphi generally is characterized by tree importardracteristics:

* Anonymous group interaction and responses.
* Multiple iteration or rounds of questionnaires ather means of data collection
with researcher controlled statistical group resgsrand feedback.

* Presentation of statistical group responses.

Once a working problem is defined, the Delphi pthoe begins with identifying and
selecting the domain experts who will participate the Delphi panel. When a pre-
determined number of experts agree to particighte researcher uses multiple iterations
or rounds of questionnaires to collect data. Thst fiound questionnaire uses an open-
ended format to individual judgments or opinioraireach member of the panel about the
particular issue or problem under study. Round @en anonymous brainstorming
session. After all the round one questionnairesreitegned, the researcher reviews, edits,
and compiles the panel’'s responses, then prepheesotind two questionnaires. In the
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second round questionnaire, the researcher reqthestganel of experts to consider, to
rank and/or rate, to edit, and to comment uporrélponses developed during round one
(Chu and Hwang, 2008).

The basic steps of the Delphi process are outimé&dgure 4.1.

Start of the Delphi Process

Problem Definition r—»  Survey Distribution -—
|
Determining the
Experience Level of
Experts
| Consensus
Reached?
Choose a Group
of Experts
|
Survey Preparation ¢
Provide Relevant
| Information and
Survey Pre-Test Prepare the Answers
|
Preparing the Next
No . Round
Correction
Correct of Survey
Survey? _ Compile the Final
Answers and
Disseminate Results
Yes

End of the Delphi Process

Figure 4.1 Operational structure of the Delphhteéque (Ferreira, 2003)



51

First quarter (Q1) is 25% of replies to the ledtthhe right area is the point at 75%. Result

of first round Q1 is shown in Table 4.5.

Table [4.5] Result of first round Q1

Mobile Mobile Mobile Voice Image Mobile

First Quarter Wallet Qr Code Payments | Signature | Recognition| Banking Pass

Customer Satisfaction 9 8 10 8 8 6 5
Ease of Use 9 9 9 7 8 6,75 9
Feasibility 8 7 9 8 5 5 6
Fun 9 9 9 9 10 9 6
Functionality 9 9 9,75 8 6 7 6
Performance 5 5 6 7 8 3 5
Potential Revenue 9 9 9 6 6 7 6
Security 7 8 8 4 3 2 3
Service Costs 8,75 9 9 8 6 5 4
Speed to Market 6 6 6 4 5 6 5
Technical Complexity 7,5 6 6 5 7 3 7
User Experience 8,75 6,75 8 7 4 5 6

Third quarter is 25% of replies to the right, t@ tleft area is the point at 75%. Result of

first round Q3 is shown in Table 4.6.

Table [4.6] Result of first round Q3

Mobile Mobile Mobile Voice Image Mobile

Last Quarter Wallet Qr Code Payments | Signature | Recognition| Banking Pass
Customer Satisfaction 9 8,25 10 9 9 7 5
Ease of Use 9 9 9 8 8 7 9
Feasibility 8 7 9 8 5 5 6
Fun 9 9 9 9 10 9 6
Functionality 9 10 10 8 6 7 8
Performance 7,5 5,25 6,25 7 8 3 5
Potential Revenue 9 9 9 8 6,25 7 6
Security 7 8 8 5 4,25 5,25 4,25
Service Costs 9 10 9 8 6 5 4
Speed to Market 8,25 7 6 4,25 6 6,5 5
Technical Complexity 9 8 7 5 7 3 7
User Experience 9 8 8 7 4,25 5 6
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Range (R) is the difference between the third guamd the first quarter (R = Q3- Q1).
This difference is less than consensus, the consessigh that means. Result of first

round R is shown in Table 4.7.

Table [4.7] Result of first round R

Mobile Mobile Mobile Voice Image Mobile
Range Wallet Qr Code Payments | Signature | Recognition| Banking Pass
Customer Satisfaction 0 0,25 0 1 1 1 0
Ease of Use 0 0 0 1 0 0,25 0
Feasibility 0 0 0 0 0 0 0
Fun 0 0 0 0 0 0 0
Functionality 0 1 0,25 0 0 0 2
Performance 2,5 0,25 0,25 0 0 0 0
Potential Revenue 0 0 0 2 0,25 0 0
Security 0 0 0 1 1,25 3,25 1,25
Service Costs 0,25 1 0 0 0 0 0
Speed to Market 2,25 1 0 0,25 1 0,5 0
Technical Complexity 15 2 1 0 0 0 0
User Experience 0,25 1,25 0 0 0,25 0 0

Table 4.8 shows the results of the ratings givethBybusiness unit for the second round of

guestionnaires.

Table [4.8] Result of second round for business un

Mobile Mobile Mobile Voice Image Mobile
Second Round Wallet Qr Code Payments | Signature | Recognition| Banking Pass
Customer Satisfaction 9 8 10 8 8 6 5
Ease of Use 10 9 9 8 8 6 9
Feasibility 8 7 9 8 5 5 6
Fun 9 9 9 8 9 9 6
Functionality 9 9 10 8 6 6 7
Performance 7 6 8 7 8 3 5
Potential Revenue 9 9 9 7 6 7 6
Security 7 8 8 4 4 4 3
Service Costs 9 10 9 8 6 5 4
Speed to Market 7 7 6 4 5 7 5
Technical Complexity 8 8 6 5 7 3 7
User Experience 9 7 8 6 4 5 6
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Table 4.9 shows the results of the ratings givethieylT department for the second round

of questionnaires.

Table [4.9] Result of second round for IT deparitne

Mobile Mobile Mobile Voice Image Mobile
Second Round Wallet Qr Code Payments | Signature | Recognition| Banking Pass
Customer Satisfaction 9 8 9 8 8 6 5
Ease of Use 8 9 9 8 8 6 9
Feasibility 8 7 9 8 6 5 6
Fun 9 9 9 8 9 8 6
Functionality 9 9 10 7 6 6 7
Performance 8 6 7 7 8 3 5
Potential Revenue 7 9 8 7 6 7 6
Security 7 8 8 4 4 2 3
Service Costs 9 10 9 8 6 5 3
Speed to Market 7 7 6 4 4 7 5
Technical Complexity 8 8 8 5 7 3 7
User Experience 8 7 8 6 4 5 6

Prioritization matrix is created and priorities adetermined. Prioritization matrix for
business unit is shown in Table 4.10.

Table [4.10] Result of prioritization matrix foubiness unit

Mobile | Qr Mobile Mobile Voice Image Mobile
Weight | Wallet | Code | Payments | Signature | Recognition |Banking |Pass

Customer Satisfaction| 0,19 9 8 10 8 8 6 5
Ease of Use 0,09 10 9 9 8 8 6 9
Feasibility 0,05 8 7 8 5 5 6
Fun 0,02 9 9 9 8 9 9 6
Functionality 0,10 9 9 10 8 6 6 7
Performance 0,21 7 6 8 7 8 3 5
Potential Revenue 0,06 9 9 9 7 6 7 6
Security 0,05 7 8 8 4 4 4 3
Service Costs 0,02 9 10 9 8 6 5 4
Speed to Market 0,07 7 7 6 4 5 7 5
Technical Complexity | 0,04 8 6 5 7 3 7
User Experience 0,10 9 8 6 4 5 6
TOTAL 8,33 7,66 8,59 6,93 6,67 5,16 5,73




Prioritization matrix for IT department is shownTable 4.11.

Table [4.11] Result of prioritization matrix fof Idepartment
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Mobile | Qr Mobile Mobile Voice Image Mobile

Weight | Wallet | Code | Payments | Signature | Recognition |Banking |Pass
Customer Satisfaction] 0,19 9 8 9 8 8 6 5
Ease of Use 0,09 8 9 9 8 8 6 9
Feasibility 0,05 8 7 9 8 6 5 6
Fun 0,02 9 9 9 8 9 8 6
Functionality 0,10 9 9 10 7 6 6 7
Performance 0,21 8 6 7 7 8 3 5
Potential Revenue 0,06 7 9 8 7 6 7 6
Security 0,05 7 8 8 4 4 2 3
Service Costs 0,02 9 10 9 8 6 5 3
Speed to Market 0,07 7 7 6 4 4 7 5
Technical Complexity | 0,04 8 8 5 7 3 7
User Experience 0,10 8 8 6 4 5 6
TOTAL 8,16 7,66 8,21 6,83 6,64 5,04 5,71
Prioritization matrix for all participants is showumTable 4.12.

Table [4.12] Result of prioritization matrix foll participants

Mobile | Qr Mobile Mobile Voice Image Mobile

Weight | Wallet | Code | Payments | Signature | Recognition |Banking |Pass
Customer Satisfaction] 0,19 9 8 10 8 8 6 5
Ease of Use 0,09 9 9 8 8 6 9
Feasibility 0,05 8 7 8 5 5 6
Fun 0,02 9 9 9 8 9 9 6
Functionality 0,10 9 9 10 8 6 6 7
Performance 0,21 7 6 7 7 8 3 5
Potential Revenue 0,06 9 9 9 7 6 7 6
Security 0,05 7 8 8 4 4 3 3
Service Costs 0,02 9 10 9 8 6 5 4
Speed to Market 0,07 7 7 6 4 5 7 5
Technical Complexity | 0,04 8 7 5 7 3 7
User Experience 0,10 9 8 6 4 5 6
TOTAL 8,25 7,66 8,42 6,93 6,67 5,11 5,71
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Roadmapping need to be fully integrated into thetsgic planning and business
operations of the organization. Business unitdagieal units that track and report specific
business information. They share processing ruhek aeate them at any level of the
organization that makes sense and that reflechéleels of your internal human resources
departments. On the other hand IT department’siomdgs to provide the highest quality
technology-based services, in the most cost-effeatianner. IT department facilitate the
collection, storage, security and integrity of #lecic data while ensuring appropriate
access. Despite these differences, business unit l&ndepartment to agree with
prioritization. Mobile banking technology’s totat@e is changed but prioritization of
mobile banking technology is not changed. So teehriology roadmap for Kuveyt Turk

mobile banking is same for business unit and ITadepent.

Prioritization matrix is created using Delphi sunand Analytic Hierarchy Process (AHP).
Experts on mobile banking were invited to partitgoen the Delphi survey. These experts
were selected from business units and the IT deyestt For the current research,

technology roadmap for Kuveyt Turk mobile bankiaghown in Figure 4.2.

2015 2016 2017 2018 2019
ID Task Name

o [a oo o | [t [ e [or [ @[ [ [ [ oo [ o] @ [ [ [ oo o
1 | Mobile Payments —,

2 | Mobile Wallet L —

3 | Qr Code Lq

4 | Mobile Signature I!

5 | Voice Recognition Lq

6 [ Mobile Pass L!,

7 | Image Banking L—l

Figure [4.2] Technology roadmap for Kuveyt Tirklie banking




56

5. CONCLUSION AND FURTHER SUGGESTIONS

The main purpose of this study was to find outtdatnology roadmap of mobile banking
of Kuveyt Turk Participation Bank. Therefore it hied to clarify the mobile banking
acceptance from the consumer perspective by segrdm main factors that are able to

predict intention to use mobile banking services.

At the end, the mobile banking is an efficient taghich can be used to facilitate financial
transactions, payment transactions as well astorgdiransactions. In order to enable a
wide use of mobile banking it has to be of easyasand applicable to all types of mobile
phones. And of course, it has to be cheap for abile subscribers. In this way, mobile
banking can have a large acceptance. However eclygds have to be considered, such as
technological acceptance, trust, traditional walysanducting financial transactions and

the massive use of cash in developing countries.

Technology roadmapping is that it provides inforimatto make better technology
investment decisions by identifying critical teclogies and technology gaps and
identifying ways to leverage research and developnmyestments. It can also be used as
a marketing tool. Technology roadmapping is criticdnen the technology investment
decision is not straight forward. Technology roagpiag is particularly useful for

coordinating the development of multiple technoésgiespecially across multiple projects.

For Technology roadmap, the global mobile trendieviced and were examined in detalil.
As a result of technologies to be used for KuveytkTParticipation Bank are mobile
payments, mobile wallet, qr code, mobile signatwce recognition, mobile pass and
image banking. After that, these technologies ai@ipzed. In this study, the focus and
selection of technologies for the purpose of ordgygoritization matrix was used. The
matrix allows to create categories such as revémpact, strategic importance, customer
pain level, etc. and then to assign a weightingaoh one. Criteria of priority matrix are
determined based on expert opinion. Experts on ledlainking were invited to participate
in the Delphi survey and AHP technique. These dspgere selected from business units
and the IT department. Weight of prioritization matcriteria are decided by AHP

technique. Finally Delphi survey are used for sopthe priority matrix criteria.
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In the literature of some of the technology roadmalp be updated at regular intervals.
However, technology road map for that change infigdd of technology as a revision. In
later years, Technology roadmap of mobile bankihdKaveyt Turk Participation Bank

will be revised depends on local and global madestelopment.
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