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EXECUTIVE SUMMARY

The payment industry has certainly evolved over years. Cash and non-cash payment
instruments have been around for a while, as pladifterent payment systems. While cash
payment systems go back thousands of years and-plapek payments go back centuries,
electronic payments are relatively new and rapidiolving (Selander, 2008). The rapid
evolution of electronic payments has taken place tduthe possibilities created by the Internet.
Internet users have increased exponentially overy#ars. According to Internet World Stats
(2009), in 1995 0.4% of the world population wasirected to the internet, today close to 2
billion people, or almost 30% of the world poputatihas access to the internet. Today's
accessibility to the internet plus the dramationgtoof mobile phone penetration worldwide has
spurred the use of mobile phones to pay for goodks s@rvices on the go. According to the
International Telecommunication Union (2010), in0QQthere were 4.6 billion mobile cellular
subscriptions globally. The ITU expects this tocte® billion in 2010. On the other hand, the
mobile payment industry is expected to grow dracadlyy in the next few years. In 2009 the
volume of mobile payments was $170 billion dollasg it is expected to grow to $630 billion
by 2014 (PRWeb, 2010). The most advanced counttitis area is Japan, with its contactless
NFC chip developed by Sony, called FeliCa, whidbves users to pay via proximity with their
mobile phones. Developed in 2004, now it reachemaoe 500,000 merchants and close to 10
million customers (Times, 2010). Because of thermioois potential for business and its impact
in the improvement of the lives of millions of péearound the world, it is important to analyze
where mobile payment is and where is going in teet dew years. Furthermore, two main
players of the mobile payment industry are Europé the U.S. Because the U.S. technology
enters Europe through the U.K. (Bohle & KruegedPD), it is important to analyze both
countries to determine any possible trend or pattar mobile payments that could be of
relevance to the industry.

Because mobile payment is a very extensive topecthesis will explicitly focus on the analysis
of current mobile payment services, or applicatidiesng offered in the U.S. and the U.K using

a specific set of parameters embedded on a ex¢abBse. These parameters include:
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* Technology (remote/proximity-NFC)

» Service Pattern (determines what type of mobileclpase was made, for example:
transportation, durable goods, P2P, Digital Conteta)

» Activation distribution (method of activation)

« Payment Source Distribution (whether is paid thiotige cell phone bill, credit card,
checking account, etc.)

* Promoting Players (Key entities that promoted a ileghbayment service or application
when it started)

» Payment Size (whether it was micro or macro)

» Current Status (whether a service has just startédve been around for a while)

The services analyzed did not include banking appbns, except for Wells Fargo banking
system, which unlike others; it provides mobilevemes for payment not only via mobile app,
but also texting and web. Also, considering the the contactless cards are becoming the most
popular mean to execute proximity mobile paymefuspurposes of this analysis, each credit

card company was included separately. Bank prosidere not individually analyzed.

Before analyzing the services provided in the @&l the U.K. an extensive review of literature
was performed. The objective was to obtain a baiteterstanding of the development of
payment systems, mobile payment related concepesyalue chain of mobile payments, its
classification, issues that govern the developroéapplications, critical success factors, mobile
technologies, global scenario, the impact of celtura payment system, and how the U.S. and

U.K. operate from an political, economical, so@all technological point of view.

Considering the literature reviewed for the develept of this thesis, a general review of mobile
payments and many definitions were establisheddaigle a unique vision of the multiple
concepts that are relevant to mobile payments.

To understand mobile payments it is important tet funderstand what a payment system is.
From a general perspective, payment systems camdypreted as a highly specialized mode of
communication, even without the internet (Bohle a&t 2000). The communication is

represented by the link that must exist among diffeentities so a transaction takes place. The
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following figure shows how the communication takgsce on a basic payment transaction. As
you can see, the transaction between customer amdhemt takes place through their
correspondent financial intuitions. As the merchgets the funds after a settlement, the
customer gets billed for the purchase of a goodesvice. A payment system can also be a
financial system that supports the exchange oftsleid credits among financial institutions
(BusinessDictionary, 2010).

Consumer Merchant

o Transaction

|n| detalls '—'\
Transaction _ ‘hm

| —

e

credentials

Bill
s|enuapalo
UONoBSUE] |

Funds

Transaction
credentials

Funds
Issuer Acquirer

Figure 1: Payment Transaction (Pihlajaméki, 2004)

Mobile payment services represent the same irtterelout in a different way, aided by
technology. The most basic element to execute alenpayment is a mobile device, which
communicates through radio waves. Mobile devicesatter known among other things, as a
cell phone, Personal Digital Assistant (PDA), Blaeky, etc. (Grimes et al., 2009). However,
Mobile Devices comprise as well any hand held fbetaevice, including but not limited to cell
phones, and/or memory devices, such as USB-detegDepartment of Broadband, 2009). In
fact, mobile devices also include NFC or RF techgglbased devices (Chen et al., 2006).

Mobile payments, also known as m-payments, entaking payments using a mobile device
(Dewan & Chen, 2005) to initiate, authorize andizeaa payment (Pousttchi, 2004). The
initiation of these payments can be at a physicaémote POS, and can be conducted in a
variety of ways including SMS/MMS, mobile Interndgwnloaded application and contactless

chip (e.g., NFC). Examples include ring tone dowad® billed to the mobile phone bill,
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purchases/payments via the mobile Internet, tap-ptgchases using a contactless chip
embedded in the mobile device and P2P transfemnh@gat al., 2006).

How a mobile payment is executed sometimes depertledamount of money to be spent. It is
important the set a clear distinction between memd macro payments. Because most of the
literature reviewed in this research comes fromopearand/or the United States, and their
currency values do not differ by a great amounstandard value to identify the difference
between micro and macro payments must be estathlisime 2004, Mallat et al. (2004)
determined that micro payments represented transacof US$10 or €10, or less, and macro
payments represented paymentents over the befdieaiad amount. Furthermore, Andreoli
(2008) established that in the U.K., micro paymewse payments of £10 or less. For purposes
of this research, 10 Dollars ($), Euros (€) or iBhitPounds (£) will be the official value to

determine whether payment is micro or macro.

Another variant of mobile payments is the paymesthod. As is the case with other, older,
payment schemes like cash, the current mobile paymearket does not have a single,
definitive, payment method, in fact there is a sab$al variation between what particular
scheme is adopted from region to region (Wilcox1®0 The number of different payment
methods offered by the provider to settle paymaevits contribute to the acceptance of the

payment method itself (Kreyner et al., 2002).

The different payment methods are contained withiee important ways of billing customers;
these are (Bohle & Krueger, 2001):

= Billing on the Mobile Phone Bill

This type of billing incurs a post-paid paymenttleetent, due to the fact that the customer is

billed after a good or service has been purchases/Qer et al., 2002).

= Billing by deducting from prepaid accounts/prepeaadds

Prepaid accounts, or cards, refer to payments ilchavie customer either buys a smart-card
(contactless), where the money-value is stored thed pays off of this credit for goods or

services desired, or he can upload a digital walitt electronic coins on a prepaid basis.

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE
UNITED STATES OF AMERICA AND THE UNITED KINGDOM -l
= Billing by enabling the use of traditional paymenstruments such as credit card

payments and direct debits (bank account)

While direct debits represent an instant paymengdit payment represent post-paid payments
(Nambiar & Lu, 2005). With the debit approach, thestomer maintains a positive balance of
the account and money is subtracted when a debisdction is performed. With the credit

approach, charges are posted against the custoamtsint and the customer is billed for this

amount later or subsequently pays the balance ef @bcount to the payment service

(Abrazhevich, 2001).

In order to understand how the value chain operatesed on the literature reviewed, an adapted
Porter Value Chain was built. Unlike the originathich introduced activities, this one

introduces the different actors of the Value Chain.

.
0 Regulators: International institutions, national
[ Legal Framwork independent bodies and governments
=
o) 2z
g %
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\
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=] —_ = 1
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Figure 2: Mobile Payment's Value Chain, adapted fran Porter's Value Chain Model

While active players execute the main activities deliver a mobile payment service or
application to the end consumer, passive playees adhes that allow a mobile payment
transaction to take place, in an indirect manngrphoviding the necessary regulations and
technology.
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Mobile payments can be further classified into Redobile Payments (RMP) and Proximity

Mobile Payments (PMP). RMP refer to payments madernwthe buyer and seller do not

physically meet to exchange goods or services,(3@6). In other words, they are not in the
same place during the transaction. RMP can takeeplarough a Virtual POS or POS m-

Payment. Unlike RMP, for a PMP to take place thet@mer must be physically present at the
merchant’s POS (Dewan & Chen, 2005). To compldm@rsaction, the customer must initiate
the payment using a mobile handset at the POS $simgathe handset across a “reader,” which
scans the handset and completes the transactiog th& financial information (credit card, debit

card, etc.) stored on the handset (Terol & Ligh08).

The main differences between these types of maaitgices are summarized in the following
table:

Criteria RMP PMP

Enabling Technology Cellular Technology RFID, Bluetooth and NFC

Transaction Technology WAP or dialing the Merchant  Present the paymentagev
within inches of the
merchant's RF or NFC

enabled reader.

Spatial Distance Anywhere where cellula Merchant’s physical location

signals are available
Transaction Time Slower (rely on Network) Faster (tap)

Authentication Strength PIN or Password After waiving device, further
authentication depends on

Merchant

Security Unlimited cryptographic Limited

capabilities
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Mobile payments applications and services are eotigtevolving. However a number of issues

are worth to consider in order to successfully enpgnting a solution that delivers value to the

end consumer. Some of the main issues to considerdie:

» General Acceptance

This tends to be the chicken and the egg problemo@e hand, customers will not use the
procedure unless a significant number of merchaotept it; on the other hand merchants will
not be willing to accept the procedure unless aiggnt number of customers use it (Pousttchi,
2004).

=  Coordination

Multiple industries may participate within a mob#gervice, including financial services firms
(both banks and nonbanks), telecommunications compatechnology providers, and handset

makers. Such broad participation can make this etadmplex.

» Physical Form

The fact that there are many forms to make a mai@lgnent can be confusing to customers.
Although both methods (with mobile phone and smartls) could be highly effective, one must

prevail to provide a certain standard.

= Size of a Payment

The size of a payment does matter. Mobile paymargsinteresting only if the volume of
transaction or profit margin is high. Macro paynseate conducted for purchases with a higher

margin and therefore more profitable, but its vodusiusually low (Ondrus J., 2005).

= Security and Privacy

Security in mobile payments is certainly one of thest important issues to be considered. In
fact, there is no guarantee of total security wiséading sensitive information over an open
network like the Internet (Ondrus, 2003).
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=  Standardization

Mobile payments lack of a set of cohesive technplsgndards that can provide a universal
mode of payment. One of the main factors that doutie to mobile payments low success is the
lack of standards, which give rise to fragmentersioms of different mobile payments offered

by different entities.

=  Consumer Habits

It is a well established fact that the force of ihalictates the continuation of the same type of
behavior. It is noted that once behavior has becarmabit it becomes automatic and is carried

out without conscious decision

These issues lead us to implicitly consider thaocatdi success factors (CSF) which are needed to
reach a critical mass. These are: The ease of cast, reliability, user/market acceptance,

security, universality, value proposition, maturipeed, and scalability.

In order to understand the functionality of somebitl@payments, it is important to understand
the underlying technology that operates behind ¢benmunication network and payment
processing. The network communication considers iMafetwork technologies, which have
evolved from analog based systems to digital bagstems. This evolution can be described by
different generations of mobile technologies, fiest generation (1G), second-generation (2G),
2.5G, third-generation (3G) technologies and fogeheration (4G). Some of the main
standards for each generation technology are (MeKek & Dowling, 2003). On the other
hand, payment processing technologies vary depgrifdihe technology is remote or proximity.
Remote technology include SMS, WAP, USSD, Mobilepkgations (Mobile Wallet), SIM
related technologies, I-Mode, Web Clipping. On tliker hand proximity technology includes
Bluetooth, Infrared, NFC and RFID.

Based on the current global situation it is impatrtéo highlight the following events to

understand the impact of a research on a topic asichobile payments:

= Among all technologies, cellular phones are leadihg way with 4 billion units

worldwide.

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE
UNITED STATES OF AMERICA AND THE UNITED KINGDOM _l

= USA is among the top mobile subscribers, and glgbtle number is increasing
dramatically.

= When looking at the mobile internet penetratioragsercentage of the total amount of
mobile subscribers, the U.S. leads the way, foltbwe the U.K.

» 3G subscription is on the rise, taking almost 5@%llosubscription revenues worldwide
and expected to reach 68% by 2013.

» In 2009 mobile Web shopping exceeded US$10 bill@n.the other hand, in the U.S.,
mobile Web shopping reached only US$1.2 billionl{gga 2009).

Along with the above presented facts, it is equialigortant to consider the how the U.S. and the
U.K. differ, or not. What is really interesting aliaross-border payment culture is when certain
similarities or cultural approaches become visi#ween neighboring countries or otherwise
culturally related countries: e.g. Germany and AasBelgium and Netherlands, Scandinavian
countries, or the U.K. and the U.S. The U.K./U.&eis particularly important because U.S.
payment methods often enter to Europe through tKe (Bohle & Krueger, 2001). Certain signs
show proof of a certain co-relation among thesduces, but a thorough analysis of mobile
payments is necessary to corroborate this. For pkanthe following table shows the % of
mobile subscribers in the several EU countriesthad).S. by mobile content usage. Amazingly,

the U.S. and the U.K seem to be very similar itatermobile usage tendencies.

Table 1: Mobile Content Usage Pattern between the.8. and EU5. Adapted from (comScore, 2010).

Reach (%) of Mobile Subscribers by February 2010 - Mobile Content Usage
UK DE FR ES IT us Absolute Difference
US-UK
Sentan SMSText  90.30% 81.60% 81.70% 84.50% 79.50% 64.00% 26.30%
Mobile Browsing | 30.80% 17.40% 21.70% 19.90% 20.70%| 29.40% 1.40%
Accessed Social | 18.20% 6.50% 10.20% 9.50% 11.70%| 18.00% 0.20%
MNetworking Site or
Blog Similar Numbers
Accessed News 13.70% 7.50% 9.00% 6.70% 10.40%| 15.10% 1.40%
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Because of this the main objectives of this thasts

1. To find and describe U.S. and U.K. mobile paymentises.

2. To determine the features associated with Mobilen®e Payments (MRP) and Mobile

Proximity Payments (MPP) in the U.S. and the Ut&check any possible trend.

To identify and analyze key differences betweemtiobile payment scenario in the U.S. and
the U.K.

In order to reach the objective 51 services weadyaed 35 are from the U.S., 11 are from the
U.K. and 6 are mobile payment services that ar@ingnin both, the U.S. and the U.K. The

criteria applied for the analysis is stated atlibginning of this section (refer to Database).

Based on the analysis, the following table sumnesrthe findings.

Table 2: Summary of Results

MAJORITY OF THE SERVICES
US. & UK
u.s. U.K. (only RMP)
Contactless and Remote
Mobile Payment Distribution Contactless = PMP Remote=RMP

(PMP and RMP)

-RMP: P2P
-PMP: Durable goods,

-RMP: Other
-PMP: FMCG, bars
and/or restaurants and

Durable goods, digital
content, e-Commerce,

FMCG, and entertainment public transportation and parking
o -RMP: Web -RMP: Web
Activation -PMP: Banks -PMP: Banks web

-RMP: Bank Account and
Credit card
-PMP: Bank Account

Source of Payment

-RMP: Bank accountand
Credit Card
-PMP: Bank accountand
Credit Card

Bank Account and Credit
Card (very close follows
Pre-Paid card and Phone
Bill)

-RMP: Technology and
service providers
-PMP: Banks and card
networks

Promoting Players

-RMP: Technology and
service providers
-PMP: Banks and card
networks

Technology and service
providers

-RMP: P2P with credit

SETAEAVER 2RV ElesTell IR =] card or bank account

-RMP: Other with credit
card or bank account

-Digital content paid with
phone bill.
-Parking paid with credit

Micro vs. Macro Payments

Current Status

(Pilot, Started or Running)

-PMP: Banks -PMP: Banks
card or bank account
-RMP: Micro & Macro -RMP: Micro Micro pavments
-PMP: Micro & Macro -PMP: Micro paym
Started Running Running

POLITECNICO DI MILANO




AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE 11
UNITED STATES OF AMERICA AND THE UNITED KINGDOM -

Based on the results it is possible to conclude ttienumber of services in the U.S. is greater
but in the U.K. the few that are present are rugngffecitvely in terms of being fully
operational. Also, the U.K. offers conservative mlpayments by mostly offering mobile
micro payment solutions. On the other hand, inUtf®. both are offered popularliy. Other than
that, overall they seem to present the same typtedafnolgies, used for similarly types of
consumption, with a strong presence, on both castof financial institutions. This can be due

to the fact that people trust more their moneyexpérts” in handling money.

Future recommendations include:
= A more detailed analysis to the different techn@egised on each service
= A greater number of mobile payment services (iflalsée) that operate in the U.K.

» Use more updated information. Because the growthisftechnology is exponential, the
amount of services and technologies available ggoary month, if not, everyday. The
collection of information for this thesis lastednbnths. A collection of information on
services for a longer period could help providingetter insight to more complex

differences in mobile payment services in the @&l the U.K.

» Compare these technologies to technologies of otloantries in Europe to check
whether or not there is a difference between tdogms in the U.S.-U.K vs. other

Countries in Europe.
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1. LITERATURE ANALYSIS

To be able to fully understand this research, ighodology and its results, it is imperative to
review and analyze past and current informatiorandigg mobile payments. The objective of
this section is to help providing a better insightl understanding of the scope of this research.
The literature reviewed comes mostly from the Whi&tates and Europe and it spans from 1997,
which represents the year in which the first mopggment was launched (Owens, 2010), until

2010. Because of the extent of this researchstgson will be divided as follows:

The first part of this section will consist in aview of general mobile payment related
definitions used in different academic researchigzublications. Since the first mobile payment
was launched, many articles, reports and acadeapierp have been published with the purpose
of providing a better understanding of this subjddbwever, each work provides a set of
definitions, usually related to mobile payments,icihcan differ from case to case. Some of
these definitions include Mobile Payments, Microyfants, Remote Payment, Proximity

Payment, etc.

Because of the extent of this research and therrraguuse of mobile payment related
definitions, and to avoid any type of confusionisiimportant to set standard definitions based
upon previous work. These definitions will faclé the consistency and understanding of the

different topics covered within this research.

The second section on “Value Chain” includes anyaigof the different entities involved in the
delivery of a mobile payment application or servidée literature reviewed will consider a
description of these entities, their motivationsl drow they play a role in the value chain of

mobile payment applications or services.

A number of authors have developed ways to classifpile payments. Whether it is by the
technology used, application, size of payment, lbrod them. A review at the different
classifications will provide the necessary inforimatto create a unique and standard mobile

payment classification table, which will be usetdor the empirical analysis.
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The fourth section provides a literature analydighe different issues that prevent mobile
payments from becoming successful, in terms of mmaasumption. For example, Ondrus et al.
(2009) indicated that one of the reasons of whyusege rates of Mobile Payments in general
were so low was because it meant that the usetchadange their payment habits. Moreover,
the authors pointed at the credit card adoptionthadime it took, and how it can take a lot of

time before a mass adoption is reached.

Indicating these issues, based on previous wornk,hedp us elaborate more on how they can
affect the successful adoption of mobile paymeRts. the purposes of this research, specific
detail and attention will be given to the effectghe U.S. and the U.K. and/or Europe.

After analyzing the issues that govern Mobile Paytsé\pplications it is important to indicate
what the CSF are. The literature reviewed for fieistion aims at reviewing the CSF needed for

mobile payments applications to reach the needess c@nsumption.

After reviewing the value chain it is importanthighlight the advantages and disadvantages for
each of them during the process. This section anseviewing literature related to the
advantages and disadvantages, if any, for eacheoentities when playing a role within the

value chain.

Afterwards, a section about the “Evolution of Papmé&rends and Payment Technologies” will
offer a better understanding of the importance effdct that technology has on customer
payment behavior. Moreover, differences can be n@adards determining the success or failure
of certain technologies. The literature for thistsm provide information regarding the born
and evolution of successful payments, such astovediebit cards, and others not so successful,
in terms of reaching a critical mass, such as NR@ @ontactless cards. Also it will provide
information on payment trends around the world laom these have change with the insertion of
technology.

The literature reviewed in this section will progida more specific knowledge on the
development of mobile technologies worldwide, sasiNFC, Contactless, and WAP, and their

impact on customer payment behavior.
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The section about “Global Scenario of Mobile Matketll provide a general picture of the
current mobile market scenario worldwide, througlp@s and statistics. The literature reviewed
focused on current developments in developed amdlag@ng nations, paying extra attention to

the near future progress.

Afterwards, the section about “Payment Culture” teabjective to review some

literature to understand how different regions ddfer or not, regarding their payment methods
and behaviors. Depending on the region certainnt@olgies may or not be marketed in a
different way. Moreover, understanding this sectiath help us comprehend how the U.S. and

the U.K. can relate to each other.

Finally, this last section will consist of a thogfuanalysis of the two countries that are the main

focus of the empirical analysis of this researbb,W.S. and the U.K.

The literature reviewed for this section will costsi of information regarding their political,
economic, social conditions. Afterwards the analysill focus on the technologies available,
payment trends, mobile payments, and active playédrns section will serve as the cornerstone
of the empirical analysis, because it will deliveformation regarding the main similarities

and/or differences, in the areas mentioned abmteiden the U.S. and the U.K., if any.
1.1 Definitions

The following section will consist of an analysisdadescription of the concepts used along
previous work, whether they were used in academjpers, journals, online articles or websites,
they all have a common denominator, they all atated to mobile payment applications or
services, and will be used frequently throughoet dlevelopment of this research. The aim of
this section is to obtain the most complete definithat fits the research presented. Because of
that, a standard definition will be set in ordebtconsistent along the research, and to provide a

clear and unique understanding of each concept.
1.1.1 Payment Systems

The goal of any business is to find a way to attcastomers to the business, and get them to pay

for products and/or services (Scavone, 2008). Rtosnpremise has spawned a wide number of
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technologies to make the payment processes as, fdsteghtless and simple as possible. The
importance of payment systems rests on its impacthe economy of any country, since it
determines how quickly and how securely a sellegarids and services will receive a payment
(Crede, 1998).

According to the Bank of International Settleme(2605) there are certain factors that can

influence the development of a payment system. 8 hes (Padoa-Schioppa, 2005):

» Development Factors: These include environmentabfa (demographic, geography,
distribution of resources and social values), eodnofactors (economic growth,
wealth distribution, education and training avaiih development of industry and
Innovation), financial factors (costs, risk and &ks of development payment
initiatives), and public policy factors (legal framork, financial regulatory system,

policies affecting the different payment systems)

» Characteristics Demanded of Payment Systems: Somehe characteristics
demanded are: high availability of choice of instamts, information on relative
benefits, user associated costs, low user codexoperability, low risk and high

security.

» Characteristics of Supply of Payment Services: Gloieve revenue generation and
lower costs and risks it is important to: introdusew technologies to process
information, have interoperability of payment syste have financial and non-

financial institutions to expand to provide new pent services and markets.

From a general perspective, payment systems cantdypreted as a highly specialized mode of
communication, even without the internet (Bohle a&t 2000). The communication is
represented by the link that must exist among @hffeentities so a transaction takes place. The
following figure shows how the communication takgsce on a basic payment transaction. As
you can see, the transaction between customer amdhant takes place through their
correspondent financial intuitions. As the merchgets the funds after a settlement, the

customer gets billed for the purchase of a goaskorice.
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Figure 3: Payment Transaction (Pihlajaméki, 2004)

A payment system can also be a financial systetrstigports the exchange of debits and credits
among financial institutions (BusinessDictionar@10). This exchange occurs through cash and
non-cash payment instruments. While cash paymeatituments correspond to the use of bills
and coins, non-cash payment instruments corresfmtite use checks, credit cards, debit cards,
and electronic payments (Gerdes & Walton 1l, 2002).

Unlike cash payments, non-cash payments requiee étlements (Crede, 1998).

1. The buyer (debtor) must have an agreed way to @méha specific payment and instruct
its bank to proceed with the transfer of funds.

2. The seller's bank (creditor's bank) and the buybdsk need an agreed method of
exchanging payment instructions. This is referceds payment clearing.

3. Finally the buyer's bank and the seller's bank mase an authorized method of payment
settlement. Payment settlement can be done in &&uof ways. It can involve adjusting
accounts which the two banks have with each otbernt can be achieved through

accounts each bank holds with a third-party, oft€®entral Bank.

The following diagram provides a better picturenofv these three elements play a role in non-

cash payments.
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Figure 4: Stages of Non-Cash Payments (Banque dedfice, 2004)

Cash and Non-Cash payment instruments have beemdafor a while, as part of different
payment systems. While cash payment systems go thacisands of years and paper-check
payments go back centuries, electronic paymentsrelegively new and rapidly evolving
(Selander, 2008). The rapid evolution of electropmyments has taken place due to the
possibilities created by the Internet. In factcaienic payments are part of a new generation of
payments that also include digital payments anmiaipayments (Ondrus, 2003).

Electronic payments are also known as digital morayd they represent payments done
electronically. This type of payment involves theewf computer networks, internet and digital
stored value systems (VbTraders, 2009). Furtherjr@eetronic payments comprise the use of

mobile payment technology, which will be discussetater sections of this research.
1.1.2 Mobile Device

Within the electronic payment array of alternative®mbile payments stand out the most for its
unigueness. Before defining what mobile payments, ar is important to have clear
understanding of what a mobile device is. The irtgrare of understanding what mobile devices
are lies in their potential to benefit the senacel product industry due to its capacity to hardle

great number of different commerce-related taskek&r & D'Incau, 2002).

Mobile devices are used for radio wave communicati@and maybe known among other things,
as a cell phone, Personal Digital Assistant (PDBlpckberry, etc. (Grimes et al., 2009).
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However, Mobile Devices comprise as well any haetll lportable device, including but not

limited to cell phones, and/or memory devices, sash USB-drives, etc.(Department of

Broadband, 2009). In fact, mobile devices alsoudel NFC or RF technology based devices
(Chen et al., 2006).

With the advances of technology, nowadays, mobéeias can be used, depending on the
country and/or city, in a variety of payment scamasuch as payment for digital content (e.qg.
ring tones, logos, news, music, or games), corareltight tickets, parking fees, and bus, tram,

train and taxi fares, or to access and use elactgayment services to pay bills and invoices.
Payments for physical goods are also possible, fttlvending and ticketing machines

(unmanned POS), and at manned POS terminals (Aat&vSusev, 2003).

1.1.3 Mobile Payments

Mobile Payments were first introduced in 1997 byritsh phone operator Sonera, when a trial in
Finland allowed people to buy Coca-Cola using a G&i phone by sending SMS payment
instructions (Owens, 2010). Since then, Mobile Paiyts have gone through ups and downs,
with several trials and services running aroundwioeld. The market developments of Mobile
Payments have been quite uneven throughout thedw&bme countries are much more
advanced in terms of technology deployed and bsasioases implementation, like Japan, South
Korea, and other Asian countries. However, in Earapd North America, the development of
mobile payments has not been as successful, wétlextception of a few countries (Ondrus &
Pigneur, 2007). The main reason for this is th& lafcunified standards, security and privacy

concerns, and slow diffusion regarding mobile comumén general (Dewan & Chen, 2005).

Mobile payments, also known as m-payments, entaking payments using a mobile device
(Dewan & Chen, 2005). This type of payments ococelectronically and involves mobile

communication techniques, such as network and egiselin conjunction with a mobile device to
initiate, authorize and realize the payment (Pobhgt2004). The initiation of these payments
can be at a physical or remote POS, and can beuctedlin a variety of ways including

SMS/MMS, mobile Internet, downloaded applicationd aontactless chip (e.g., NFC). Examples
include ring tone downloads billed to the mobilepé bill, purchases/payments via the mobile

Internet, tap-n-go purchases using a contactlegs eshbedded in the mobile device and P2P
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transfers (Garner et al., 2006). A more detailgalaation of the different technologies and will

be delivered on section 1.6.

In the “strict sense” Mobile Payments considetla services that allow "activation of payments
or money transfer via phone" regardless of thelesetechnology used to enable the provision
of payment and transport (cellular networks, NeatdFCommunication, Bluetooth, ...) and the

underlying payment instrument (credit card or debitharge ...)

Just like any payment system, a mobile paymentpgsaess that comprises the following steps
(Microsoft & M-Com, 2010):

1. Service RegistratianThe customer commences a payment service retaijnvith
the financial institution or payment provider. Thiscludes the enrolment and

activation of the payment instrument.

2. Payment RequesThe customer initiates a payment to a third pgverson, biller or
merchant) and typically includes transaction valnd timing as parameters. In some

payment models the payment request is initiatethatythird party.

3. Payment Authorization. The customer authorizes the payment (including

authentication) before it is processed.

4. Payment ConfirmationConfirmation of the payment outcome is providedthe

customer.

5. Payment ReporfThe customer can review the payment that tookeplacsome point
in the future.
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Figure 5: Mobile Payment Steps

To successfully process and complete a transactimohile payments require three basic
elements: (Ondrus, 2003):

= Network Gathers the technologies used in a wireless m&twdrastructure. These
can be operator driven (GSM, UMTS, etc.), compiased (Wi-Fi, etc.), or self-
organized (Bluetooth, P2P, etc.)

= Device Represents the user wireless infrastructure. &ltas be basic (SIM, RFID,
Smartcard, etc.), dedicated (cellular, PDA, iPdd,) eor used for general purposes

(laptop, etc)

= Mobile Application Describe the technologies used mostly by mobiplieation
developers, mobile application service providerd eontent providers. These can be

divided in presentation, communication, environmant operating system.

Once the elements are present, the completiontr@naaction requires the presence of a group
of entities, each with a specific role. The folloggidiagram shows a basic structure of a mobile
payment and how the transaction takes place. Theraht entities that are part of a mobile

payment transaction will be further discussed @tisa 1.2.
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Figure 6: Structure of a Mobile Payment (Kruger, 2M1)

This diagram shows how the mobile payment serviogiger deals with both, the customer and
merchant, to clear and settle a transaction baseth® source of the money. The money to
complete a transaction usually comes from a moriiitlya prepaid account, a bank account or a
credit card (Dahlberg & Oorni, 2007). Further imf@tion on billing systems is introduced in
section 1.1.6.

1.1.4 Micro vs. Macro Payments

Mobile payments can also be classified in micro mxaaro payments (Varshney, 2003). Since its
very beginnings, in the mid 90’s, mobile paymentsaated a great number of international

researchers. Because these researchers came fferardibackgrounds and settings, different

values and currencies were used to describe miwiareacro payments. For example, in 2008
MadIimayr et al.(2008) determined that micro paymemere payments of €5 or less and macro
payments any payment for more than €5. In 2008saudsion paper on mobile banking and

mobile payments, done by the Federal Reserve BBRkitadelphia in the U.S., established that

micro payments were small dollar transactions o$®8r less (Cheney, 2008). In 2002, Kreyner

et al. (2002) performed a study to determine tleepiance of mobile payments in Germany. As
part of the study, Kreyner established that miagrpents were payments of €2.50 or less, and
macro payments could be further categorized in gaysof €2.50 up to €50, payments up to

€250 and payments of more than €250. American eyenece company, PayPal, defines micro

payments as payments of US$12 or less (PayPal)2008
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Because most of the literature reviewed in thigaesh comes from Europe and/or the United
States, and their currency values do not diffealgreat amount, a standard value to identify the
difference between micro and macro payments musstablished. In 2004, Mallat et al. (2004)
determined that micro payments represented transacof US$10 or €10, or less, and macro
payments represented paymentents over the befdieaiad amount. Furthermore, Andreoli
(2008) established that in the U.K., micro paymewse payments of £10 or less. For purposes
of this research, 10 Dollars ($), Euros (€) or iBhtPounds (£) will be the official value to

determine whether payment is micro or macro.

1.1.4.1Micro Payments

Micro payments represent a large amount of revemflecording to Communications
International, Visa International estimates worldevipayments for items less than US$10.00 to
be US$1.8 trillion annually. With the overall grdwin e-commerce, it's unlikely the concept of
micro-payments will disappear (Ecommerce, 2010)thim U.S. market alone for POS micro
payments could equal as much as US$160 billion (MtG 2006). However, due to its low
profit margin, the success of this type of paymetfies on the transaction volume (Ondrus J.,
2005).

Micro payments enable the remote payment of malaiteéent and services such as news, digital
content, ringtones, parking, tickets, and locatiased services (Varshney, 2002). Mobile micro
payments also provide a potential payment methodfcommerce. In Finland, Helsinki City
Transport offers a mobile subway and tram tickategample of a successful mobile payment
service. A user sends a SMS before entering tlre tvas or tram and gets a SMS message with
a specific code as a receipt. The ticket is vairdain hour. The service is charged on a phone bill
and needs no registration from the user (Kalli@lz04). Approximately 55 percent of the tram
tickets and nearly 10 percent of all individualkéts for Helsinki public transportation are
currently purchased via a mobile phone. AccordimgHelsinki City Transport, mobile ticket
users have been satisfied with the new servicegtwhas also reduced the problem of traveling
without a ticket (Lahdenrata & Vepsalainen, 2004).
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Mobile micro payment can occur at an unmanned ammd POS. Payments at an unmanned
POS include applications such as purchase of swfkglor items from vending machines, and
payments on self-service stations, for examplengafor gas without cash at hand. Mobile micro
payments at a manned POS include small purchasd®ps, kiosks, and fast food restaurants.
While there are several pilot projects utilizingmmad POS mobile payments, the use of these
solutions has been marginal as the traditional gaynmethods are often more convenient in

these purchase situations (Mallat et al., 2004).

Table 3: Mobile Micro payment Transaction Types

MICRO PAYMENT = 108, 10€, OR 10£
Remote POS Manned POS Unmanned
Mobile = Small Purchases in shops, kiosks Vending Self-
Content: and fast food restaurants Service:
= Logos = Soda
= Information = Tickets
=  Games = Cigarettes
Parking = Instant Photos
= Gas
= Toll
Ticketing Person to Persen Payments

Source: Adapted from (Mallat et al., 2004).
1.1.4.2Macro Payments

On the other hand, mobile macro payments allowornsts to securely pay for larger purchases
(greater than US$10, €10 or £10). These purchamedake place electronically (e-commerce,
mobile ticketing, gaming, etc.) and at a mannedronanned POS (restaurants, retail shopping,
etc.) (Mallat et al., 2004).

Mobile macro payments face competition from wethbfished traditional payment instruments,
such as credit or debit cards, and cheques. Unlikeo payments, because of its high margin

profit, this type of payments has the potentidbéamore profitable (Ondrus J., 2005).
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Because remote macro payments allow customersytdapger amounts of money, companies
must ensure the customer that the transactionagreseTo provide a secure and trustworthy
transaction, risk management and cooperation betvey players is necessary (Varshney,
2002).

Table 4: Mobile Macro Payments Transaction Types

MACRO PAYMENT 2 108, 10€, OR 10£

Remote POS Manned POS Unmanned
Internet Purchases: = Restaurants = CarWash

= Physical goods = Retail shopping

= Digital content or services = Taxipayments

= Prepaid cards reload

Ticketing Person to Person Payments

Source: Adapted from (Mallat et al., 2004).
1.1.5 Billing Mobile Payments and Methods

Before a customer gets billed for a product, ovisetr acquired via mobile device, it is important
to highlight the different types of transaction ttrere available. Currently there are three
transaction types, which are predominantly usedfobile contents (McKetterick & Dowling,
2003):

= Pay Per View: e mobile user pays for each view, or incrementhefdesired content.

For example downloadable MP3 files or video clips.

= Pay Per Unit: The mobile user pays for each unit of content mlediby the content

provider. Units can be based on volume or duratibonontent, such as per byte or per
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minute. The amount of units used for each sessitinow billed to the customer. Such

examples of this type could be used in downloadgaiees or streaming video content.

» Flat Rate:The mobile user pays a recurring periodic amoaigiccess the mobile content
on an unlimited basis during the period. An exanwpdald be unlimited access to online

newspaper articles.

In this case we assume for any other “non-mobilgertt” transaction, a “pay per-unit” model is

used.

After the transaction takes place the customeillisdb While the billing process is determined
by how the customer chooses to make a paymentig¢kall2004), mobile payment methods
represent how the bill settled. As is the case witier, older, payment schemes like cash, the
current mobile payment market does not have aesimglfinitive, payment method, in fact there
IS a substantial variation between what particseneme is adopted from region to region
(Wilcox, 2010). The number of different payment huets offered by the provider to settle
payments will contribute to the acceptance of tagnpent method itself (Kreyner et al., 2002).

The different payment methods are contained withiee important ways of billing customers;
these are (Bohle & Krueger, 2001):

= Billing on the Mobile Phone Bill
= Billing by deducting from prepaid accounts/prepeaadds

= Billing by enabling the use of traditional paymenstruments such as credit card

payments and direct debits (bank account)
1.1.5.1Billing on the Mobile Phone Bill

This type of billing incurs a post-paid paymenttleetent, due to the fact that the customer is

billed after a good or service has been purchases/(er et al., 2002).

Currently, one of the simplest and most common odslof paying for goods and services using

a mobile phone is payment via a mobile phone Giierated by mobile phone operators, this is
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billing system is usually targeted to low value mipayments, usually digital content. Payment
to mobile phone bill is generally initiated by aMS (Short Message Service), usually a PRSMS
(Premium Rate SMS) text (Wilcox, 2010).

PRSMS is a mobile payment method where merchamtsretailers can offer digital products
and services via SMS text message, which custopardo receive (Juniper, 2010). Each party
(the merchant and the operator) takes a shareeattrenue from the messages, which is charged
to the customer on the mobile phone bill. With PRSNhe payment can be made in one of two
modes, either using MT (Mobile Terminated) or MOqgile Originated) (Ince, 2007). While
MT represents the capability of the end-customersbile phone to receive the payments via
SMS, MO allows end-customers to execute a paymgmeplying to a payment SMS (Moore,
2008).

Because of the high penetration of mobile commduitioa all over the world, PRSMS billing
boasts of a high level of accessibility. Anothevaatage for customers is that there is no need to
formally register (ecommerce, 2009). In Greatdnt Vodafone m-pay is a special example of
operator billing-based mobile payment, which camuged to pay for purchases on the Internet or
at WAP sites. When a customer visits a merchantarhet site and wants to make a purchase
using m-pay, he or she logs in to the payment settvy user name and password. In the service,
the customer checks the details and accepts payribet payment is then authorized and

charged to the mobile phone bill (Mallat et al.02p

The main steps to make mobile purchase and getdbttirough the mobile phone bill are
(Wilcox, 2010):

» The user discovers mobile content or services andses to buy

» The user is then redirected to the MNO site withghrchase transaction information, the

transaction is authenticated and given advice®ttiarge

= The MNO checks the account whilst the user is tiedirected back to the merchant with

the authentication

= The content is delivered to the user
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»= The merchant confirms the purchase
» The user’s phone account is debited.
1.1.5.2Billing from Prepaid Accounts

Prepaid accounts, or cards, refer to payments iichMihe customer either buys a smart-card
(contactless), where the money-value is stored thed pays off of this credit for goods or

services desired, or he can upload a digital walléh electronic coins on a prepaid basis.
Subscription of special services is another prepagdhod. One pays for something first and
receives the service later on a special pointroétiAll of these prepaid services usually allow
anonymity on the customer's side and are already disr electronic and mobile payments
(Kreyner et al., 2002).

Consumers can also store prepaid money into SI8l &M application toolkit) or use a virtual
bank account, which can be used remotely with SNt6this case, SMS payments, excluding
PRSMS, are when the mobile payment is initiated@i8MS and the settlement process starts,
as the funds are transferred from a registeredustcor a mobile wallet (Ince, 2007). The
common denominator across the applications andcesnbefore mentioned is that they use
SMS as the messaging technology to deliver the payrransaction, to receive the payment
acknowledgment and for the exchange of servicemnmition (Wilcox, 2010). On the other hand,
the only security requirement to complete a tratisaavith a prepaid type of payment is a PIN
number (Nambiar & Lu, 2005).

Prepaid method’s great advantage is that there ossibility for any party to lose their money.
There is no credit risk. But there are also drawba®©ne that is not usually mentioned is the lost
interest for users. Having money in bank accoumtnisnvestment, which increases the amount
of money due interest rate. With this type of hilithe operator or third party are getting the
interest (Kalliola, 2004).

1.1.5.3Billing from a Debit or Credit Account

While direct debits represent an instant paymemtlit payment represent post-paid payments
(Nambiar & Lu, 2005). With the debit approach, thuestomer maintains a positive balance of
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the account and money is subtracted when a debisdction is performed. With the credit
approach, charges are posted against the custoasetsint and the customer is billed for this

amount later or subsequently pays the balance ef @bcount to the payment service
(Abrazhevich, 2001).

Direct debit solution is convenient for users beeatt utilizes the current bank account and
requires no additional administration from the ouostr (Mallat et al., 2004). The Malaysian

company Ecapay offers an example of a mobile payswation based on direct debit to a bank
account. When making a purchase via Ecapay mobyenpnt service, the customer gives the
merchant his or her mobile phone number. Ecapay thé calls the customer and asks for a
PIN, which the customer enters via the mobile tetee keys to confirm the purchase and the

payment is debited to the customer’s mobile wal{@dolsky, 2009).

Billing through a credit-debit system occurs infeliént instances in which a mobile purchase
takes place. Consumers can, for example, use alédl@b enabled mobile device to compare
and purchase items over the internet (Tian et2@04). This type of online payments enables
retailers to bill goods or services from a mobilelvmor a web site directly from a debit or credit
card. Richer content such as gaming, music, andovidg better paid for over the mobile web
simply because of the ability to have previews befaurchase, and because of the assurance of
delivery (Ince, 2007)

U.S. based m-Commerce vendor mPoria provides sswicmobile web-enabled retailers to sell
their items. This is an example of a service inchtustomers can make mobile purchase via

mobile web.

Main Sinre | Clotreng | Wamen
Spard LS4 Kate Shirt

£ 828.95 53005
& Marcharss
Sealors, Asizes

B_Lr Alpie Vest Tank. Trm_

4 $E385
1 Merchant

Figure 7: Mobile Web Purchase using mPoria (Ince,@07)
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Consumers can also download mobile applicationp$ipo their Smartphone of choice. These

apps enable the customers to pay for goods orcesrwia credit or debit card. For example,

early in 2010, U.S. based company StoneRaven Methahched an iPhone application called

CardRaven that lets customers buy and send a plhygieeting cards from their Smartphone

(Harnick, 2010). In Europe, SBB Swiss Railways, eddf travel information, real-time

information following an incident, “Take me Homeirfction with GPS, plus the ability to buy

(via credit card) and display tickets for publiartsport services (SBB, 2010):
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Figure 8: SBB Swiss Railway iPhone App

Another type of mobile payment billed through dedsidit system is the contactless, or “wave

& pay” payment. This payment scheme uses NFC tdoggdhat can be presented in the form

of a regular card (smartcard), or within a mobitepe through an embedded NFC contactless
chip (Ince, 2007).

A solid example of a contactless mobile phone payrapplication is the one developed by NTT
DoCoMo in Japan. An embedded NFC contactless ckieldped by Sony, called FeliCa,

allows users to pay via proximity with their mobgbones. Developed in 2004, now it reaches to
more 500,000 merchants and close to 10 millionarasts (Times, 2010). On the other hand,
some of the current contactless card issuers ircArderican Express, who offers ExpressPay

contactless technology through its debit and creatlitls and key fobs, which can be linked to the
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customer’s credit or debit account. MasterCard a&soes this type of payment technology
through PayPass, marketed as Tap-and-Go (AtkirZa06). A more detailed list of contactless

services will be provided later within the empitieaalysis.

Payment solutions based on a debit-credit systeuine an agreement between customer and
payment provider that authorizes the payment psvid divulge the customer information to
merchant and charge the customer. Depending ortettfeology used, the transaction may
require a PIN or a password. To proceed with a meyncustomers select a product or service
and the payment mode and authorize the transacliba. payment provider forwards the
card/bank information to the merchant. The paynanount is deducted from bank account or

credited to customers’ account and paid to the hagric(Nambiar et al., 2004).

It is important to mention that this classificatimnot exclusive. For example, Mobile Wallets
are pre-paid payment systems but can be loaded avitredit or debit card. Also, there are
Smartphone Apps that allow the top up of pre-paidis, as it is with Starbucks app. Other
applications and web services require the creaifaan account, where the customer is required
to enter credit or debit card information beforeying anything. Regarding contactless smart
cards, they can also be used in the pre-paid forhim classification is a general estimate, based

on previous research, on the different methodshichvthe payment is executed and settled.
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1.2 Value Chain

As today’s economy has gone digital, customer dehthe combination of different entities to
create and deliver value. No single industry albas what it takes to establish the online digital
economy; success requires inputs from diverse tnidaghat have only been peripherally related
in the past (Schleuter & Shaw, 1997). As a resghioperation, collaboration and consolidation
have been the key watchwords, as arrangements tapek sbetween companies in
complementary industries. Noticeably, companieseiecommunications, computer hardware
and software, entertainment, creative content, ndiggibution and financial services have
seized opportunities by aligning competencies as&ta via mergers and acquisitions, resulting
in a major consolidation of information-based irides (Barnes, 2002). Nowadays this

consolidation can be witnessed by looking at hovbiltegpayments create and deliver value.

Due to the fact that mobile payments encompass aoiep from different sectors, such as retalil,
financial services, and telecommunication secitsgrocessing is prepared by a consortium of
market players (Van der Heijden, 2002). The valbain is created when these players work
together towards a linked set of activities witk thbjective of adding value to the end product
(Bridgefield Group, 2006). The end product, instltase, is a secure and efficient mobile
payment service that makes customers lives eastkatathe same time benefits the economy by
securing end-to-end straight-through processingmi@al-Gugerell, 2006). To achieve this,
various roles need to be managed within the vahsnc These include service or product
providing, customer authentication, payment auttadion and payment settlement (McKetterick
& Dowling, 2003).

The following section aims at describing these reaptayers, which are necessary to complete a
mobile payment. For purposes of this research #ieevchain will be split in two groups of
entities, Active Players and Passive Players. &cBlayers will list the entities that are part of
the direct transaction between a merchant andtaroes through a B2C model. Passive Players
will represent the entities that allow Active Pleg/aleliver that transaction. Unlike Porter’s
Value Chain model, the model described in thisiseatill point at the key players that have for

responsibility to deliver value, instead of poigtimain activities. Comparatively to Porter’s
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model, Active Players will represent the Primarytidities and Passive Players will represent the

Support Activities.
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Figure 9: Porter's Value Chain Model (Recklies, 200)

The following diagram shows an adaption of Port&tédue Chain Model to the Mobile Payment

Arena. The different parts and entities of the chag were picked from different literatures

related to the Value Chain in mobile payments. $deaotice the use of entities instead of

activities.
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Figure 10: Mobile Payment's Value Chain, adapted fom Porter's Value Chain Model
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Please notice that the Value Chain can always depgnding on the business model used. Some

of the main models include (Alliance, Smart Ca@@):

* Operator Centric ModelMobile Operator acts independently and acts assthe link to
deliver a mobile payment application from the marthor content provider, to the end-
customer. In this model there’s no interventiomfrany other entity to clear and settle a
payment. The billing for this model can be pre-paid¢harged to mobile phone bill.

e Bank Centric Model:in this model it is only the Bank who deploys a n@lpayment
application and ensures that merchants accept#ygan, only the bank deals with the

clearing and settling of the payment, which is pssed over a traditional financial network.

* Independent Service Provider (ISRj: provides secure payments between customers or
between customers and merchants. Companies su€lb@say or PayPal deploy mobile

payments solutions without the interference of Bafinancial Institutions) or MNO.

» Collaboration Model: Banks, mobile operators and trusted third partielaborate to
manage the deployment of mobile applications. Ssiche case with NFC enabled phones.
Consumers phone would have an NFC chip, provided BYP, linked to a bank account
(credit or debit) and at the moment of paying, MieO could charge airtime minutes if the
customer is required to go online. If not, then plaeticipation of the other entities would still

be necessary.

The models before mentioned describe how the diftevalue chhain entities would interact
depending on the business model. Regardless ofithefaction, the Active and Passive players

will still co-exist. Below is a description of theeplayers and their role in the value chain.

1.2.1 Active Players

These are the entities that participate directlg imobile payment transaction, from a merchant

or service provider, to the end customer.
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* Network Operators (Supply)

Also known as Mobile Network Operators (MNO) oremdmmunications company (Telco),
their main business is to provide network connectito mobile devices (Pousttchi, 2004) by
enabling telephony and data communications. Thevergence of the latest two brought
together telephony technology such as GSM, GPRSaatl data communication technologies,
such as WLAN, Bluetooth, NFC, etc.

Although MNO do not own the special reliability argkcurity knowledge of financial
institutions, their experience in conducting veogteeffective billing makes it a good candidate
to be involved in the payment process. Their ingatent in this process is well suited for micro
payments of digital content, such as ringtones, amy of the competing charging systems are
just too expensive for the smallest transactiomsthis gives the mobile operators a competitive
advantage over others.

Other advantages of MNO include the fact the them the networks, they have the means to
identify who uses their network, have the billingsems to charge its users, and more
importantly, they own the relationship with the melphone user, which allow them to access a
bigger customer base (Bray et al., 2001). The Wolg graph shows the top 10 mobile network
operators in the world in 2009. They are rankecdas their number of subscribers.
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Figure 11: Number of Subscribers of the Top 10 MNGn the world in 2009. Adapted from (Company Logos2009)
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* New Comers Intermediaries or Independent Serviogiéers (ISP) (Supply)

Their objective is to propose a well-integratedusoh in the current mobile payment market
with the current popular technologies in use suEIs®IS (Short Message Service) and USSD
(Unstructured Supplementary Service Data). Theythsemobile communication network to
transmit the data and control the veracity of tlagnpent process with a financial company
(Ondrus, 2003). They are necessary within the vehan because of the missing standard that

should exist to be used by MNO and financial instins.

New comers intermediaries, or ISP, can be congidia&litators of the various mobile payment
models (Adrian, 2002), and they do not affect thal-time transaction. Their main strength is
that mobile payments procedures are its core canpgtand is the only type of mobile payment
service provider (MPSP) who would be able to preva financial institutions and MNO an
independent solution (Pousttchi, 2004) . Becauseahd, they draw the future of mobile
payments. However, their weakness is that theyllysda not have a strong established brand
name (Ondrus J., 2005).

Some intermediary new comers, or ISP, include PayR3UP and Obopay (ReportLinker,
2006). All of these companies allow the customepay, send or receive money via their mobile
devices. While they are not financial companiesytprovide the link between the merchant,

financial institution and the end-customer.
» Financial Institutions (Supply)

Financial institution comprises banks and card ierg, such as Visa and MasterCard. Their
main goal is to ensure integrity of the paymenteysand to reduce the risk of fraud. Their main
advantage is their already existing customer batsn, because of their core business is the
completion of payments, financial institutions avelely trusted by customers, as they have
experience recognizing fraud, checking of credittivoess and management of claims
(Pousttchi, 2004). Unfortunately, on the other hafidancial institutions do not own the
networks, neither own, manage or control the devitem which their customers initiate a
mobile payment. Also they are limited in their #lito support billing of large volumes of small
transactions (Bray et al., 2001).
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Within the phases of mobile payments, financiatitnsons can be Payment Service Providers
(PSP), by offering their customers mobile paymetitons or they can be Third Trusted Party
(TTP), in which they can clear or settle a payn{&neyner et al., 2002). Whether they are one
or the other, financial institutions are constamtigking for the opportunity to develop systems
in which mobile phones can be used as a persomairesgpayment terminal (Jyrkbénen &
Paunonen, 2003).

Different payment schemes exist where a bank welfiudtt payment from a mobile user’s
account to pay for a service or virtual productfdat, financial institutions around the world are
implementing mobile banking service, to allow itsstomers check their balances, transfer
money, buy stocks, and/or pay their bills. Thestoog are embedded into what is called Mobile
Banking. For example, In the U.S., Bank of Amemcaiobile banking service allow customers
to check their balance, transfer money and payg bilh text message, mobile web (WAP) and

downloadable application for Smartphones (Ame2€4,0).

On the other hand, credit card companies are igscamtactless cards to customers through
banks. These cards, depending on the bank, carebgapl, debit or credit. The main benefit of
these cards, for financial institutions, is theaz® of MNO intervention within the payment
process and their direct relationship with the aogdr. Some banks around the world issuing

these cards include: Chase, Bank of America, Wrealgio, Fortis, Barclays, among others.
e Consumers and Merchants (Demand)

The customer is the person owning the mobile deaakis willing to use it to pay for a service
or product. Besides representing the major taiaeall mobile payments initiatives, they also
have the power to determine its success, sincedeeyge if they want to use a mobile device for
monetary value transactions. Their main expectasidhat their payments have to be fast, easy,

personalized, and secure (McKetterick & DowlingD2)

The content provider (CP) or merchant, dependmgvbether digital content or physical goods
and services are being purchased, is someone @ soganization that sells products to the
customer. Their roles may include: forwarding pass requests to the Payment Service

Provider (PSP), relaying authorization requestkliadhe customer, and delivery the content.
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They also want any payment scheme to facilitatdt samd easy completion to ensure they get
paid on a timely manner (Ondrus, 2003). Their nmagtivation to implement mobile payment is
to make the customer transaction convenient, quickad location independent, to encourage

impulse payments, and thus profitability and volurhsale (Bray et al., 2001)..

The following diagram show how, in a B2C schemeéttadse entities interact within a mobile

payment transaction.

3. Delivery ol content

[ Consumer ] 1. Purchase indication N Content Provider (CP) | -—
\\ f
0. Reglsiration 2. Purchase 4 Purchase

7. Payment 6. Billing
fe i = request authorizaton

&. Revenue sharing

Trusted Third Party |=—— — 1 Payment Service Provider
(2.0 telco, bank, cradit 8. Revenue sharin (e.0. teloo, banlk, credit
card company, 15P) i ' g card company, startup)

Figure 12: Mobile Payment Phases (Ondrus, 2003)

As you can see in the above diagram, network opexgfTelco), financial institutions and
service providers (new comers and independent) anas Trusted Third Party or direct
Payment Service Provider (PSP) to settle a traiosact

The PSP is the party responsible for the paymestgss. They control the flow of transaction
between the mobile customer, the content providertae TTP. On the other hand a Trusted
Third Party (TTP) is a company used to perform alighentication and the authorization of
transaction parties and the payment settlement.’sTTRain role is authentication and

authorization of payment requests (McKetterick &iag, 2003).
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1.2.2 Passive Players

These players are the ones that allow a mobile payitnansaction to take place, in an indirect

manner, by providing the necessary regulationstacithology.
* Legal Framework - Regulators

This group is constituted by the different interoaal institutions, national independent bodies
and government regulations. Their main role is &kenthe rules that control mobile payment
applications (Ondrus, 2003). Although they have dapability to promote and develop widely

use standards, they can also set entry barrierobole payment related companies.

Some international groups that have been formegréonote the standardization of mobile

payment in some type of way include (Lalopouloalgt2006):

= Mobile Payment ForumA global, cross-industry organization aiming tovelep a
framework for secure, standardized, and autheeticamobile payment that
encompasses remote and proximity transactionsedss micro-payments. It also is
taking a comprehensive approach to the mobile patgnprocess and creating
standards and best practice for every phase ofymegra transaction, including the
setup and configuration of the mobile payment deyicpayment initiation,
authentication, and completion of a transactionniders include American Express,

Master Card, Visa, Japan Card Bureau, Nokia, TiM, so forth.

= MeT—Mobile Electronic Transactioit was founded to establish a common
technology framework for secure mobile transactiogissuring a consistent user
experience independent of device, service, and arksy and building on existing
industry security standards such as evolving WAFLB/ and local connectivity
standards such as Bluetooth. Members include Bmcdglotorola, Nokia, Siemens,

Sony, Wells Fargo Bank, Verisign, Telia, and saHor

» Mobey ForumaA financial industry-driven group, whose missiortasencourage the
use of mobile technology in financial services. ities include consolidation of

business and security requirements, evaluatiorotgnpial business models, technical
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solutions, and recommendations to key-players imlerorto speed up the

implementation of solutions. Members include ABN RE Bank, Deutsche Bank,
Ericsson, Nokia, Siemens, Accenture, NCR, and gb.fo

= Open Mobile Alliance (OMA)The mission of OMA is to deliver high-quality, ape
technical specifications based upon market requergs that drive modularity,
extensibility, and consistency among enablers, mwelo to guide industry
implementation efforts and provide interoperabiligcross different devices,
geographies, service providers, operators, and amk$w Members include Bell
Canada, British Telecommunications, Cisco Syst&iiid, DoCoMo, Orange, Lucent
Technologies, Microsoft Corporation, Nokia, and@oh.

= Wireless Advertising Association: An independentdyothat evaluates and
recommends standards for mobile marketing and &dwvey, documents advertising
effectiveness, and educates the industry on effectind responsible methods.
Members include AT&T Wireless, Terra Lycos, Nolkd&)L Mobile, and so forth.

In different countries, or communities there aréedent local entities or governments that
control or regulate the payment system, includiralpihe payments. For example, In Europe, the
European Commission (EC) influences the mobile gantnndustry through support research,
design and development of new innovative mobilenpayt services. The EC also adjusts the
legal and regulatory framework in order to ease-fparopean mobile payment services
(Karnouskos & Vilmos, 2004). Under the EC there @@dain directives that have the power to

create and administer policies, regarding paymegsitems in general. Such directives include
(Adamec et al., 2009):

= The E-Money Directive (EMD) 2000/46/CErelates specifically to e-payments, and
seeks to open the market for the issuance of E-yjnémenon-banks through the
creation of Electronic Money Institutions (ELMI)gelated under a lighter prudential

regime than that required of credit institutions.

» The Payments Services Directive (PSD) 2007/64/@& function is to set out levels
of information access, obligations and liabilit@s the payment processors, such as
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banks and credit card companies. PSD is part odiitieet action in the aid of creating

a common market of payment services.

= The Single European Payment Area (SERAunched in January 2008, its function

IS to open cross-border credit and credit-cardisesvto EU wide competition.

Later on this research, specific examples will veg regarding the legal framework in the U.S.
and the U.K’s.

. Technological Constraints — Technology Suppliers

Mobile equipment manufacturers, technology enapldesice retailers, and equipment vendors

are all part of this group. The objective of theswities is to provide new technologies to the

mobile communication market. Their role is crudakcause they continuously improve devices

that will enable an easier and more secure molenent process (Ondrus, 2003). In the case of
retailers and vendors, they have the responsitafityeing the link point between manufacturers

and customers by supplying the mobile devices.

Technology enablers include the mobile applicatidevelopers that offer downloadable
applications, which users can put into their devite view cards, balances and transactions.
Also those entities that provide secure chips torirsg card information (Tyagi, 2010).

In the case of mobile manufacturers, their impargaties in their capability to provide the
necessary technology to support mobile paymentsieSaf the technology necessary includes
Bluetooth, WLAN among others, which are still veesppcommon. Although other, more
common, technologies may be available for mobilents, such as SMS/MMS or SIM cards,
the manufacturers still have the responsibilitptovide newer and better technology to execute
mobile payments (Pihlajamaki, 2004). The followimggaph shows the largest mobile
manufacturers in the world and their market vasratbetween 2008 and 2009. As you can see,

the Finnish company Nokia leads the way in thiklfie
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Worldwide mobile phone market share by manufacturer

Percent 2008
364 [ 2009

38.6

Nokia Samsung LG Motorola  Sony Ericsson Others

Figure 13: Mobile Manufacturers Market Share (Foresnan, 2009)
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1.3 Mobile Payments Classification

The purpose of this section is to iden and interpret the differerypes of mobile payment
first, by explaining the types that-exist, and then by explaining how they can be«egorized

based on previous research.

1.3.1 Mobile Remote vs. Mobile Proximity Payme

There are two principal types mobile payments: Remote and Proxin{iferol & Light, 2008.

Contesto del pagamento

P

=
8 g Mobile
2 & Proximity
= @
g o . Payment
® ° Mobile
= Remote
g Payment
"N . (| | — — — — — — —
o (] N
f c [
2es oo I
T R . I
SiRcse Mobile
‘= wn g £ |
i Commerce |
wn © o o
Stga I
o 9
O+ T y)
(<D~ —

Figure 14: Remote vs. Proximity Payments

1.3.1.1Remote Molke Payments (RMI

RMP refer to payments made when the buyer and sellemadghysically meet to exchan
goods or service$Saji, 2006. In other words, they are not in the same placenduthe
transaction. RMP can take place through a Virt@SRr PO: m-Payment. While Virtual PO
allow customer to pay for products and/or servicmugh fixed internet or WAP, POS-
Payments allow users to pay using their mobile @ewn a real sto (Zmijewska et al., 200.
Regardless, its major benefit remains the customer does not need to be present at tleedti
the purchaséOndrus & Pigneur, 200. Unlike other payments, this type of payment resgibe
initiating and settling througt mobile cellular phone network in combination with associate
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payment network. These payments rely on SMS tessagng, wireless Internet technology, or
a downloaded application in order to execute thenaet (Cheney, 2008).

More specifically, RMP can be executed throughises/such as (Schmeltzer et al., 2007):

= Mobile Wallet: It provides customers with a user-friendly waypay for goods and
services, using a WAP-enabled mobile device, oheeitWVAP or the Internet with a
selection of shops that have partnered with sesdrvice providers (Ramasastry, 2005).

The following diagram shows the functionality ofm@bile wallet.
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Figure 15: Mobile Wallet Functionality (Garner et al., 2006)

» Text BasedConsumer sees an advertisement and texts the nwshbemn to purchase
item. In this case the funds are transferred frbm dustomer’s registered account or
mobile wallet. The registered account could be tdebicredit. Operators using this
scheme include PayPal Mobile and SmartPay in Clhite, 2007).
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To: 63336

Figure 16: Text Based Remote Payment (PayPal, 2010)

= Regular Mobile:Consumers use Mobile Internet Browsers to paygtmds and services

over specially enabled websites.
= Special MobilePayments are made over the Internet using a pitbaed PIN.

Remote Payments take place within five differeriety of models. These are: Business to
Consumer (B2C), Business to Business (B2B), Conston€onsumer (C2C), Person to Person
(P2P) and remittance. These can be further catesgbas commercial transactions (B2C, B2B

and C2C) and private transactions (P2P and reroé&giChoi et al., 2007).

Commercial-based transactions Private transactions

B2B

C2C systemns can be a subset of sither B2C networks Remittance iz categorically a subset of P2P transactions,
(such as is the case with Amazon) or B2B networks but the business models emerging around it are worthy
(such as is the case with Global Sources). of their own categonsation.

Source: TRPC
Figure 17: Mobile Remote Payments Models

Commercial-Based Transactions

* Business to Consumer (B2C)
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B2C represents, in this case, a remote transastiovhich a customer purchases a product or
service from a merchant (Miller, 2001). Currenthypst of the service scenarios deal with the
exchange of products, services or information betweusinesses and customers. B2C service

scenarios can be further divided into differenegaties corresponding to different m-commerce
areas (Panis et al., 2002):

= Financial Services

The user experiences financial and payment relsgedces via mobile device. The best
example for this service is mobile banking, whicbyides the customer with time and

place independence through the following servi€ehineltzer et al., 2007):

0 Account management and customer service: Consurb&ine account
summary information, views unbilled transactions atatement transactions,

and makes payments.

0 SMS Alerts: Bank notifies customers of account\étsti(e.g., balance, new
transactions, etc.) via SMS.

o Funds Transfer: Transfer of funds to another baslbjéct to a limit,

depending on the bank).

o Bill Payment: Made to selected bill payers set-ypdostomer through a
downloadable application or via WAP.

Current providers of mobile banking include, bu¢ aot limited to: Citibank (US), First
Direct (UK), MPower (India), and La Caixa (Spain).

It is important to mention that, these types of/mer generally require that the customer
creates an account online first, and setup sonmedfpsername of password.

» Mobile Information Provisioning

This includes services like Mobile Alert, Maps aRduting Direction, and Location

Based Information. The information comes mainhheitfrom users’ private data like
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calendar or address book, or it is content madédada by a mobile shop or a Content

Service Provider.

=  Mobile Entertainment

This type of B2C transaction provides customers wittertainment during their leisure
time (Baladi & Thaung, 2002). Mobile entertainmeatvices and games are applications
that provide entertainment to users on a per ewesubscription basis. These could be

on-demand, audio on-demand, and interactive ga8tesK, 2006).

» Mobile Shopping and Local Services

Mobile shopping allows customers to shop for goadd services remotely, anywhere
and anytime, with a mobile device. On the otherdhasertain local services allows
customer to remotely purchase goods without a sacegphysical interaction, but close
to the actual POS. An example of such transactionldvbe a customer texting a Coca-

Cola vending machine to purchase a soda.

\ ‘-" — ]
Buyer loads value Buyer unloads value Seller retrieves value

Figure 18: Example of a Local Remote Transaction (By et al., 2001)

Overall, B2C interactions represent a communicaltietween a merchant and a customer. This
interaction allows the purchase of goods and seswdth the help of a mobile device. The term
B2C is analogue to P2B (Person to Business), sincepresents exactly the same payment

interaction as B2C.

* Business to Business (B2B)

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE 47
UNITED STATES OF AMERICA AND THE UNITED KINGDOM -

B2B transactions represent the use of Web-basednhdémies to buy, sell or exchange
information between two or more companies. B2Bdaations can take place directly between
companies or through a third party (an intermediafyo helps match buyers and sellers (Jewels
& Timbrell, 2001). The objective of B2B transact® applied to RMP, is to facilitate business
process by providing industry solutions. Examplé$BaB applications include procurement,
Customer Relationship Management (CRM), billingzgamting, human resources, supply chain,

and manufacturing (Medjahed et al., 2003).

In the case of a car manufacturer, these applitaittan be used to facilitate the purchase of all
the elements, such as tires, metal, glass, etcqrtpletely manufacture the vehicle and sell it to

the public.

e Consumer to Consumer (C2C)

C2C remote payments involves a transaction betwmestomers, through a third party or
business platform, to facilitate the exchange (Haa@l., 2006). The third party or business
platform is present to match customers and dorvetany type of responsibility for the quality

of the products or services offered.

The following are a few examples of C2C applicadi¢Ghoi et al., 2007):

= eBay, which represents an online auction in whidustomer posts an item for sale

and other customers bid to purchase it.

» PayPal, which has facilitated C2C e-commerce byihgl customer’s money in

escrow accounts until the customer confirms theiptof goods

» Craiglist, which allow customers to post productsservices through an online

plattform, available to other customers to see@ssibly purchase.

Private Transactions

Remittances can be viewed as a subset of P2Pattémss, since it it is only a one way

transaction. For example, a parent using their faatevice to remit a taxi fare for their child
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across the city, or a domestic worker in the rengttheir monthly wages to their family in
another country (Choi et al., 2007). However, R2Rsactions are much more than this. P2P
payments are when funds are transferred betweerlemaitone users and then the funds are
redeemed for airtime, goods or cash at selectechaets. P2P is seen as a social money
payment mechanism in the developed world, for m=ato allow a group of friends to share
payment for dinner at a restaurant or for paremtseind funds to a child at college to pay for
school books etc. In the developing world P2P hassiderable potential to act as a major

payment method as often there is a lack of tragigpayment and banking infrastructure in

these economies (Wilcox, 2010).
1.3.1.2Proximity Mobile Payments (PMP)

Unlike RMP, for a PMP to take place the customesinne physically present at the merchant’s
POS (Dewan & Chen, 2005). To complete a transactice customer must initiate the payment
using a mobile handset at the POS by passing thdsba across a “reader,” which scans the
handset and completes the transaction using tldial information (credit card, debit card,
etc.) stored on the handset (Terol & Light, 2008)th the advances of technologies, customers
can also pay for merchandise, via proximity, withey wireless technology enabled devices,
such as credit or debit cards, key fobs and wat(@leset al., 2005).

Some of the ways in which PMP can be executed dec(&chmeltzer et al., 2007)

= Point & Buy: Payments using infrared technology in mobile deviat (primarily)

unattended vending terminals.

» Text & PIN: Text-based message communication between the gaechprovider and
provider/merchant.

» ContactlessConsumer waves a mobile device with embedded NHfCaver contactless

reader to enable payment via registered paymertadgiKadambi et al., 2009).
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Figure 19: Proximity contactless payment applicatios with NFC enabled mobile devices

The most common and promising form of PMP is cdigas payment, which is seen most
commonly in smart cards and key fobs, but the tai@sn comes by way of mobile phone
(Espin, 2008). PMP occurs when a mobile device camaoates wirelessly with a reader at the
POS, or with another mobile device with similar @bifities, through a short-range radio
interface, usually at a distance under 0.1m (Andr2008). Some of the wireless technologies
that allow this short-range radio interface areaedboth, WLAN (802.11), infrared, RFID and
contactless chip (NFC) (Pihlajamé&ki, 2004). Amotigtlze available technologies, NFC is the
forthcoming standard being promoted by the globadeé association (GSMA), plus
standardization bodies, bank associations, cargaanres, and handset makers (Andreoli, 2008).
Section 1.6 will describe in detail the technolegipplied to mobile payments.

Some of the application of PMP include, but are Imoited to (Durix, 2004): Payment of
product or service at merchant’'s POS, transportaggent ticketing, corporate control (access +
time stamping) and tracking of workforce.

Figure 20: Bip! is an example of a PMP service usdd pay for transportation in Chile
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1.3.1.3Comparison between RMP and PMP

The technical solutions to make mobile paymentsipts secure and easy to use already exist.
The focus has been given to using existing teclyyols much as possible to reduce the costs
and ease the roll-out of mobile payments (Pihlajam2004). For PMP user would needs a
modern mobile phone, or device to be able to usaramkd technologies, like RFID or NFC, for
local payments, which may inquire higher costs. tbm other hand, RMP entails the use of

technology already available, and thus at a lowst.c
Some of the main differences between RMP and PMRde (Dewan & Chen, 2005):

= Enabling technologyRMP depend on cellular technology to complete ttaasaction
while PMP depend on RF or NFC technology. RMP rety SMS text messaging,
wireless Internet technology, or a downloaded apgibn in order to execute the
payment (Cheney, 2008). PMP requires the physicaplementation of more
sophisticated technology, such as Bluetooth, NRCRIRID.

» Transaction processRMP are initiated by either using the mobile deisc WAP
browser or dialing the merchant using a cell phdnecase of dialing, applications
require the customer to dial a payment-providemttate the payment. The customer
then authorizes the payment by providing a PIN asspord using the cell phone’s
keypad (Dewan & Chen, 2005)PMP are initiated by presenting the payment device
within inches of the merchant's RF or NFC enabledder. Then, the payment
information is transmitted wireless over short alstes (few inches), where the
communications is direct between two devices witlibe need for a network or network
routing (Schutzer, 2010).

» Spatial distance:RMP are made from anywhere cellular signals arailave.
Consequently, the customer and merchant do not tavescessarily be in the same

vicinity. Conversely, PMP have to be made at a trents physical location.

» Transaction timeEven using speed dial and other inherent cell plieatures, RMP are
slower than waving a contactless device over aere#a initiate PMP, especially if
manual data entry is required (Chen et al., 2006is, because RMP rely on over the air
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networks, which could not always work at the sampeesd, or that the mobile device is

completely charged, which is not always the cas$4P Rllow customers to quickly tap

the device on a reader without having the neecklgfng on a cellular signal or battery

life to exchange data (Durix, 2004)

» Authentication strengthRMP can authenticate the customer by requiringntteenter a

PIN or a password using the cell phone’s keypadingulPMP transactions, the customer

waves the contactless device over a reader, anticadd authentication, if requested, is

dependent on the merchant’s risk tolerance strategy

= Security: While RMP’ Cryptographic capabilities andimited, PMP’s are very limited.

Table 5: Summary of Comparison between RMP and PMP

Criteria

RMP

PMP

Enabling Technology

Transaction Technology

Spatial Distance

Transaction Time

Authentication Strength

Security

Cellular Technology

WAP or dialing the Merchant

Anywhere where cellula

signals are available
Slower (rely on Network)

PIN or Password

Unlimited cryptographic

capabilities

RFID, Bluetooth and NFC

Present the paymentagev
within inches of the
merchant’s RF or NFC

enabled reader.

Merchant’'s physical location

Faster (tap)

After waiving device, further

authentication depends on

Merchant

Limited
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Regardless of their differences, both types of paynhave the same primary business drivers,

which are:

= Increase the number of transaction and revenue
» Increase acquisition, activation, and retentiorgat
» Improve operational efficiency

= Opportunities for data mining
1.3.2 Mobile Payments Categorization

Establishing a good way to categorize mobile paymatiows researchers to organize their
knowledge. It also enables a better understandingh® current scenario, and provides a
summary of what is happening (Zmijewska et al.,200The different dimensions allow a more

complete view of mobile payment.

Besides allowing a complete view of the currentiadibn, classifying mobile payments allow
researchers to predict future trends. Having dfierdimensions when looking at mobile
payment systems provides a framework of work, whellow researchers and proper
stakeholders to make conclusions about what makegstem successful. Moreover, it can

determine specific categories or dimensions trataing better or worse than others.

The categories considered within the mobile payn@assification framework can be very
minimal. Seah et al. (2001) proposed only two aatieg to analyze mobile payments: devices
with applications, and devices without payment egapibons. Xi & Han-Ping (2007) proposed a
classification of mobile payments depending whethertransaction took place via internet, at a
POS or through an application. In 2002, Kountz&asslfication of mobile payments was equally
basic. The dimensions included: value of paymesgdtlement methods, and content type.
Besides it included whether the money came fronohile device, smart card or a regular bank
account. In 2008, Madlmayr stated that a good ileaBon of mobile payments was determined
by the amount of money spend (micro vs. macro pagng/pe of POS (proximity vs. remote),
Clearing and settlement method (prepaid, post-paidime paid) and Operation Methods

(online, or offline).
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Buhan et al. (2002) propose a more detailed arsalyi$iey believe that potential systems fall
into the following categories: transaction settlemmgre-paid or post-paid), transaction type (pay
per view, per unit, subscription), content typekgting, voting, digital goods, hard goods), and
content value (micro or macro). To evaluate seveuatent solutions the authors use a table
where one more category is added: level of upgcadedmization needed (for customer,

merchant, PSP, or third party).

A more comprehensive view of the different mobil@yment dimensions is introduced by
Telecom Media Network (2003) and adapted by On(zQ63).

Table 6: Mobile Payment Dimensions introduced by Tlecom Media Network and adapted by Jan Ondrus

By means Cash, Paper (Cheques, Bankers draft), Card (Credit, Debit, Smart), Electromic (e/
m-commerce, virtual money, e-wallet, stored value account), Tokens/money surro-
gates

By size Micro-payments (generally below 10 Euros), Macro-payments

By place of Purchase Real-world or F2F, Remote (Internet, Mail and telephone orders)

By Seller/Buyer Origin B2B (rare for m-payment), B2C, P2P

By Iype of Purchase Physical goods, Digital/electronic goods, Rights (rich media)

By Clearing and Settlement Bilateral, Multilateral (joint clearing house), Using intermediaries

Method

By Tipe of Transaction Pay Per View (PPV), Pay Per Unit (PPU)

By Time of Payment Pay now (debat), Pay later (credit), Pre-pay (against stored value)

By Geography Domestic, Cross-border, Single currency, Multiple currency

By Location of Paver s Account |Network-/server-hased, Device (client-hased), Chip (client-hased)

Details

Unlike other mobile payment classifications, thige@rovides a wider range of dimensions to

better determine mobile payment trends.

Ondrus (2003) found the previous table a bit res#e, so he came up with his own
multidimensional mobile payment classification feamork. Unlike the Telecom’s table, this one
classifies the system in types (client-based, sdyased and hybrid solutions), then select who
the provider(s) is or are (mobile network operatordinancial institutions,
newcomers/intermediaries), define the type(s) lafti@ship that the payment system can handle
(B2C, P2P), determine the location(s) where thastation can happen (face-to-face and
remote) and at last the time when the paymentrigpteted (pre-paid, direct pay, post-paid).
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Table 7: Ondrus’ multidimensional table

Name Dimensions

Of The M-Payment Solution

Exicti Type Mobile Payment Solution Providers | Relationship Location Pavment Time
xisting '

Svstem Client- | Server- [Hybnd] MNO Financial | Newcomer/ | B2C | P2P | F2F |Remote] Pre |Direct| Post

based |based Institution | Intermediary

Zmijewska et al. (2004) designed a mobile paymeassification framework from the

customer’s point of view (User-Centric). The pumad this framework was to decompose
different mobile payment systems from the custompdgint of view, so researchers could draw
conclusions on which features make customers aaepecific mobile payment system. The

following table shows the proposed framework din@ms
Table 8: User-Centric classification Framework

Change of phone requirement
Registration requirement
Available phone operating company to which the user
has to subscribe

Available applications

Communication of consumer’s number to start
transaction

Communication of transaction details to user
Acceptance of transaction by user
Confirmation to customer
Payment occurrence
Brand visible to consumer
Value of payment
Registration fee (vearly)
Transaction cost for consumer
Time of transaction

Heinomen and Pura (2005) proposed a four-level dvaonk for classification of mobile

services. Their classification represents aspéetsinfluence the value of mobile services. Their
framework classifies mobile payment by consumptigoe (news, parking payments, music
downloads, friend finder, mobile chat, games amdjtdnes), temporal and spatial criticality
(time-tables, tram ticket payment, location direct, stock quote request, music download,

games), social interaction and environment (weathegorts, m-banking, friend finder,
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multiplayer games, mobile chat, search for diredjand presence service), relationship, based

on their frequency of use and customer relationship

On the other hand, institutions such as the ElaatrBayment Systems Observatory have been
able to establish their own mobile payment classifon framework, which, unlike previous
classifications, it included internet payments (ooty mobile). Their classification framework
categorizes each system as follows: initiated gnkb/near-bank, non-bank, mixed profile),
status (pilot/announced/terminated), prepaid (staeadt based/software based/dedicated
account), virtual accounts channeling systems, beak (credit/debit), value (micro/macro),
mobile payment or extended over mobile, cross bigpdéential, user cost, loyalty scheme, real
POS, virtual POS, and combined with electronic lnapkUnfortunately, the categories do not
seem to give a clear picture of each system. Mdanthem depend on the attributes of the
preceding one. Some categories only require a roarkhe table, indicating a presence or

absence of a feature, whereas others require po4fisiings (Carat, 2002).

Because of the wide number of researches done dmlanmayments classifications, different
classifications have taken place, some with veny faiteria and others more complete.
Reviewing at the different payment classificatioanieworks will allow the construction of a
unigue method to provide a better picture of mopdgment services and trends in the U.S. and
the U.K.
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1.4 Issues Governing Mobile Payment Applications

The literature reviewed for this section aimed esatlibing the main issues that govern mobile

payment applications. The main issues reviewedidel

» General Acceptance

This tends to be the chicken and the egg problemo@e hand, customers will not use the
procedure unless a significant number of merchaotept it; on the other hand merchants will
not be willing to accept the procedure unless aisa@nt number of customers use it (Pousttchi,
2004). At present, there are not enough opporasitr customers to use and become familiar
with mobile payments. Mobile payments should not ébelusive to customers of certain
financial and telecommunication service providetd Wwidely available for all customers of
different banks and mobile operators, so mobilenpays can reach a critical mass (Mallat,
2006). Reaching a critical mass of users is crudiae unavailability of a sufficient range of
services and inadequate demand can reinforce ettt m a downward spiral, and thus
conclude in failure (Saji, 2006).

Upgrading terminals and mobile devices is certaarpther hurdle in the process. Switching
technologies is not free. For example, contactb@gsgnents rely on RFID technology; therefore,
merchants must have an RFID reader incorporated thmir payment terminal. To upgrade
existing terminals with such capability increasesrchants’ acceptance costs. To date, payment
networks have made only limited investments in inglgsome of the larger merchants, such as
McDonald'’s, to offset terminal replacement costineated to be US$100 per terminal (Boyer,
2008). As of 2006, industry estimates show thattinmaber of merchant acceptance locations for
contactless payments in the U.S. is about 45,0@leteyBalaban, 2007). This compares with a
total of over 6 million acceptance locations ford#aCard and Visa credit and debit cards, or a
penetration rate of less than 1 percent among raetshA study by the Aite Group estimates
that the penetration of contactless-enabled metdoaations in the U.S. will reach only 2.5
percent by 2014 (Aite Group, LLC, 2008).

Not only infrastructure costs limit mobile paymeiceptance, but also transaction costs, which

can be very high in the case of micro purchasethdrJS, 40 percent of online merchants want
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to offer items for fewer than US$10, but transattiees of most payment procedures do not
allow this in a cost-effective way (Kreyner et &Q02). In most cases merchants have to pay
between 3 percent and 5 percent, which makes ystera of low attraction for them. They

would rather have the customer use a less costiiyad€Ding & Hampe, 2003).

On the other hand, some costs are transmitted stomers. In some cases they must pay a
premium price. For example, if the customer use$S3Mremotely pay for an item in a vending
machine, the item paid for with a mobile phone @ashmonly more than the same item paid for
with cash (Bohle et al., 2000). If using NFC tedogy to pay, customers should also replace
their current phone, which incur a higher, anddesgired, cost for customers. SMS based mobile
payments could be very expensive to merchants ds age SMS operators retain up to 50
percent of each transaction(Garner et al., 2004).(3008) divides costs in direct relationship
costs, which are considered to be the expenseghbatser has to incur to be able to use the
payment solution, and indirect relationship cosgfisich are those that occur if the offering does
not function as promised and psychological costsenaize when a customer fears that

problems will occur in the relationship.

Another issue that restrains mobile payments fremmd widely accepted is the complexity of
mobile payments using SMS. The formats are ofanptdicated and slow to key in, various
payment codes and premium service numbers areuiffio remember, and instructions for
making payments are difficult to find. In additibt;m SMS, complex registration procedures and
separate billing arrangements can cause additmmaplexity in payment system use. Separate
accounts for mobile payments require money trassferand from the mobile account and
because it is difficult to follow up the mobile acmt's balance, it could generate conflict
(Mallat, 2006).

Lastly, another important issue that affects theegal acceptance of mobile technology is the
value proposition. It is highly unlikely that theeaage user will embrace mobile payments just
for the sake of technology. There has to be somgthore to draw him away from other set
payment methods. An important ingredient for uptaiesolutions is an acceptable value
proposition. Disparities in success of individualusions can be traced to the lack of value

propositions answering specific needs of the custenfSaji, 2006). For example, to be able to
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conduct proximity transactions will require the wumser to purchase a new handset with new

technology. Therefore, customers must see enouljle va mobile payments that they will

readily spend the money to upgrade to the new Eh¢herol & Light, 2008). Unless mobile

payments offer a clear value add over set methwoelsiger is unlikely to use these methods over

existing solutions like cash and credit cards.
» Coordination

Multiple industries may participate within a mob#ervice, including financial services firms
(both banks and nonbanks), telecommunications com@patechnology providers, and handset
makers. Such broad participation can make this etarimplex. The most basic obstacle is the
issue of who owns the customer relationship. As$ ghoint in time, there is no clear answer.
Although every entity would like to be the main dait to customers, one ultimately must
emerge to avoid confusing customers and hampenmgadl-out of the channel because of lack
of ownership clarity. In the U.S., this coordinatiproblem relates to how telecommunications
companies and card issuers address the businesgl reednomics of such programs.
Telecommunications companies control the mechathsaugh which such mobile banking and
payments are initiated: the mobile cellular phd@a.the other hand, bank card issuers or their
card networks are responsible for all aspects @aizidtion, processing, settlement, fraud risk,
and customer service) of the banking or paymentgs® once instructions have been transmitted
from the mobile cellular phone to either the finahnstitution or the merchant terminal. The
guestion arises as to how to share or appropeaEnues among telecommunications companies
and others, such as third-party technology prosiderd handset makers, and bank card issuers
and their networks. Their respective regulatorynags will also need to consider how to
coordinate in areas such as compliance issuegmasprotection policy, nonbank controls, and
data security guidance. Ultimately, the objectis¢a develop a supportive regulatory structure
that balances innovation in mobile financial seegicwith the regulatory responsibilities.
Moreover, to the extent that mobile financial seeg, such as mobile-based money remittances,
involve international transactions, coordinationl wlso become necessary among international
regulators to focus on areas such as money laungdand cross-border fraud perpetrated via
mobile payment devices (Cheney, 2008).
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» Physical Form

The fact that there are many forms to make a magi@lgnent can be confusing to customers.
Although both methods (with mobile phone and smartls) could be highly effective, one must
prevail to provide a certain standard. Mobile pl®seem to be a good candidate since the
market penetration is very high. However, smartisare also very attractive for many types of
purchases. Moreover, they are cheap and more Ileliddan mobile phones in general.
Furthermore, financial institutions prefer usinglevice they can operate, as opposed to any
mobile device related method that is totally colfeb by the mobile network operators. Still,

contactless card technology (e.g. RFID) could bbesided in mobile phone (Ondrus J., 2005).
= Size of a Payment

The size of a payment does matter. Mobile paymarngsinteresting only if the volume of
transaction or profit margin is high. Macro paynseate conducted for purchases with a higher
margin and therefore more profitable, but its votuns usually low (Ondrus J., 2005).
Unfortunately, most of the initiatives support noiggayments. Not many technologies provide a
secure method to make macro purchases, for nowssnéyt cards, but with a certain limit. A
lack of standardization and high transaction castsausing a division as to whether to use
mobile payments only for micropayments or for apyet of payments (Bohle et al., 2000). A
mobile payment solution should be able to suppataypayments and macro payments.

= Security and Privacy

Security in mobile payments is certainly one of thest important issues to be considered. In
fact, there is no guarantee of total security wisdmding sensitive information over an open
network like the Internet (Ondrus, 2003). Secutimgmobile channel presents many of the same
concerns that have been and continue to be addresgé online banking, including
authenticating customers’ identification, keepirmg tdata transfer process safe from viruses,
malware, and phishing attacks. A recent surveydwelih Strategy & Research found that 33
percent of respondents described mobile bankinfjoasrisky”. To the extent that customers
continue to be very concerned about the securityalfile devices, adoption of this channel as a
means to manage bank accounts or to make payméhite \affected (Cheney, 2008).
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Security guarantees required for macro paymentsnaisdopayment are obviously different.

Macro payments need stronger security mechanisrmogube of the large amount of money
involved and the greater possibility of fraud. Foicro payments, this is not as important as
concerns regarding simplicity and speed. Idealig, &ll mobile transactions should be secured

with a legally enforceable digital signature, fdmieh technology is already available.

Salvi and Sahai (2002) suggest four increasingldewt security which can be applied to the

payment service:

Table 9: Foue Leves of Security Depending on Paymiefize

Level No PIN is required. For making micro payments.

Level 1 PIN to authorize payments

Level 2 PIN + digital certificate signed by a third party on behalf
Level 3 Dagital certificate stored in the mobile and protected by a PIN.

The reliability and security of a mobile paymeneidremely important as a whole, especially in
the early stages, since disappointing performaontdhe wireless communication system will
make customers suspicious of its ability to delimempromises of security. At the same time, any
error within a mobile payment process can triggestrast towards the customers’ first

experience.

According to Dewan and Chen (2005), a secure @leictrtransaction must embody the

following four elements:

1. Authentication Data exchanged during the transaction will berieted to legitimate

users only.

2. Confidentiality Data exchanged during the transaction can onlgebd and understood

by intended users.

3. Non-Repudiation Participants of the transaction cannot denyrtparticipation in the
transaction.

4. Data Integrity Data exchanged during the transaction are aceurat
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If the mobile payment application is secure enougkople will trust it, and thus use it.

Confidence is critical for the customer so a neynpent system can be used.
» Standardization

Mobile payments lack of a set of cohesive technpls@gndards that can provide a universal
mode of payment. One of the main factors that doutis to mobile payments low success is the
lack of standards, which give rise to fragmentesioas of different mobile payments offered
by different entities. A fragmented market proviges-standard solutions, in which entities are
still looking for a main role within the value cha{Dahlberg & Oorni, 2007), and during the
process the customer gets lost and confused akdther use one application or another. In the

meantime another conflict arises, as differenttieistimust divide the revenues.

Without global standards, the industry will not ddgle to achieve the interoperability necessary
for worldwide adoption (Terol & Light, 2008). Intgverability is essential to be able to support
various types of payments and currencies acrosspteubperators and countries. Moreover, a
set of technological standards for mobile phone ufaturers can provide the necessary
interoperability, which could determine the succafssobile payments (Ding & Hampe, 2003),

as it is expected to be the main medium of opardtqrocess a transaction.

Standards need to address security and privacyeomof customers as well as interoperability
between various implementations. Standards formaisoa process of negotiation between
various stakeholders; it is rather more politicagotiations in nature rather technical

discussions. First movers benefit from this situatby creating de facto standards and major
market share. There is ho consensus among therplay&rms of mobile payments standards
setting (Carr, 2007).

=  Consumer Habits

It is a well established fact that the force of ihalictates the continuation of the same type of
behavior. It is noted that once behavior has becarhabit it becomes automatic and is carried

out without conscious decision. This is true othothe retailers and the customers (Saji, 2006).
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Nowadays a number of merchants readily accept pamkoted financial instruments. At the
same time a large pool of customers already atbearhabit of making payments with plastic
cards, which have become a problem for paymenticgemproviders. While merchants are
already in the habit of accepting credit cardstamers are used to paying through credit cards.
Unfortunately, changing customers’ payment habii mot be an easy task (Fredrich et al.,
2005). On the other hand, when dealing with smalbant purchases, customers are used to

paying with cash.

Although it may take a while, habits can changeswering certain factors. Firstly, customers
have become accustomed to the use of multiple patyhreits (instruments) in responding to
different payment needs. Secondly, payment habitstr¢gments) become all the time more
electronic and mobile. The widespread diffusionnafbile phones, Internet, and information
technologies in general speeds up the acceptanceobile payments. Thirdly, financial
institutions, payments service providers, and mamth have interests to influence customers’
payment habits, for example via marketing and pgciFinally, payment infrastructures and
commerce cultures differ between countries. A saashgpbayment infrastructure and commerce
culture is needed in order to successfully changomers’ payment habits (Dahlberg & Oo6rni,
2006).
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1.5 Ciritical Success Factors

The success of mobile payments will not happenrogkt, or by accident. There is a group of
factors that are critical, if well managed, for melpayment success. The focus of this section is
to determine what can make a mobile payment apgmitasuccessful, based on the issues
reviewed on the previous section. Based on theatitee reviewed the following list represents

the most significant critical success factors:

» Ease of UseThis criterion refers to the degree to which apearbelieves that using a
particular system would be free of effort (OndrusP&gneur, 2007). According to
Chen & Dewan (2006) a mobile payment applicatioousth be integrated seamlessly
into purchasing processes, making it fun and easysé, so it's compatible with the
customers’ lifestyle. Having a mobile payment tisakeasy to use is critical so the

customer can quickly adapt and switch from a déiféipayment method.

= Cost: The lower the costs, the better chances a molayenpnt application has to
reach mass consumption (Ondrus, 2003). Costs tofsdered can be direct (cost of
the technology, cost of implementation) or indir€ictfrastructure operation and
maintenance) (Ondrus & Pigneur, 2007). Regardldsthe costs, these must be
reachable by merchants and consumers to expandenpatyyment application usage,

and thus payment trends.

» Reliability: As stated in the previous section, first mobile/rpant experience is
critical for consumers’ perception of a new apglma If a mobile payment
application is not free of error, then its failusealmost secure (Van der Heijden,
2002). A reliable mobile payment experience withyde the necessary confidence to

customers to use this payment system and retuiretmerchant.

» User/Market Acceptancdt means the degree to which the user and therdiit
stakeholders are already consenting to accepthmaéxgy for payments (Ondrus &
Pigneur, 2007). As stated in the previous sectoneptance is a big issue that needs
to be well managed. Accessibility of the necessachnologies for customers and

merchants is determinant for a possible success.
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= Security: This is really big for customers, as they are Hkagdtheir money to
different entities to process a transaction. Ifusdamental that a mobile payment
application secures and protects the customersopat information (Terol & Light,
2008). A secure payment system translates in pirayid reliable payment method
that ensures privacy, consumer protection and aniyy so consumers can feel

comfortable paying for goods or services (Van deijdén, 2002).

= Universality: It refers to the degree in which technology canadapted in many
different applications, in other words, how intezogible and standardized the
technology is (Madlmayr et al.,, 2008). Mobile paytse must provide for
transactions between one customer to another cest@gC), or from a business to a
customer (B2C) or between businesses (B2B). Therage should include domestic,
regional and global environments. Payments mugtdssible in terms of both low
value micro-payments and high value macro-paym@wasr, 2007). Having a mobile
payment universally accepted by merchants enswegeaience to customers that
want to use a specific mobile payment applicatiogticne, anywhere. According to
Bohle & Krueger (2000), there are certain factarsonsider in order to be able to
provide an interoperable payment system. Thesenaaeket demand, economies of
scale (may induce interoperable solutions), innowagnd exclusion (strategy of
advancement may slow down advance solutions), amglementation (may be

tedious process to switch to a interoperable psjces

» Value PropositionAs stated in the previous section, payment haboiteng customer
will not change unless a value proposition takesin a new payment method. This
critical success factors aims at the importancéhefvalue that the technology can
bring to the customer. Consumers establish habifsyment and technology usage

can determine the success of a mobile paymentcapipln (Chen et al., 2006).

»= Maturity: It is important to consider as well the developtrstate of the technology.
As you can see on the image below, in order tohre@adecent volume of sales, the

technology must be mature. Otherwise, its sucsesetisecure.
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Figure 21: Lifecyle of a Technology or Product

» Speed:The speed of a transaction is very important,t ggavides convenience to
both, the customer and the merchant. For merchiaods increase sales by reducing
transaction time, now merchants can process maes #aless time. On the other
hand, having a fast mobile payment system can enaldtomers to pay at retail
outlets with no lines and at unattended point-¢é-saachines (Terol & Light, 2008).

= Scalability: Refers to the potential it may have to be usedsnmall and large
environments (Ondrus & Pigneur, 2007). This crlteaccess factor has more to do
with its potential to grow over time. It is moreelited towards a long time success,
instead of an immediate success. Although it isthetmost important, compared to
the other factors, it is equally necessary to thablout how a new technology can

evolve over time to provide multiple applicatiomglaespond to multiple needs.
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1.6 Mobile Technologies

As stated previously, it is extremely importanctmsider already existing technologies as much
as possible to reduce the costs and ease theutatifonobile payments (Pihlajaméki, 2004). The
following section will firstly aims at providing aoverview of the existing network technologies
and their evolution. Then the different mobile paymn technologies will be explained,

depending on whether the mobile payment was reordtecal (proximity).
1.6.1 Overview of Mobile Network Technologies

Mobile network technologies have evolved from agddased systems to digital based systems.
This evolution can be described by different geti@na of mobile technologies, i.e. first
generation (1G), second-generation (2G), 2.5Gdpaneration (3G) technologies and fourth-
generation (4G). Some of the main standards fdn gaoeration technology are (McKetterick &
Dowling, 2003):

» 1G: Advance Mobile Phone System (AMPS) in North Aice Total Access
Communication System (TACS) in UK, and Nippon Te#gd & Telephone (NTT)

in Japan.

» 2G: Global System for Mobile Communication (GSM)pdeé Division Multiple
Access 2000 (CDMA2000), High Speed Circuit SwitchBata Technology
(HSCSD).

= 2.5G: General Packet Radio System (GPRS) and EsHabata Rate for GSM
Evolution (EDGE).

» 3G: Universal Mobile Telephone Standard (UMTS).

» 4G: Long Term Evolution (LTE) and Worldwide Inteeypbility for Microwave
Access (WIMAX)

First generation mobile networks (1G) were devetoggring the 1970s. Cell phone signals were
based on analogue system transmissions and werngacatively less heavy and expensive than

the prior models. This technology allowed usershéwe voice calls and text messages, but
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unfortunately, this technology only allowed commuation within a certain perimeter or nation,

no roaming was offered. The appearance of the IBesy caused the annual mobile phone
market growth to rise from 30 to 50 percent anchiper of subscribers reached 20 million

approximately by 1990 (Hill, 2010).

Later, during the early 1990s, 2G phones using G&Wnology were introduced. GSM, which
was developed by the European Telecommunicatioasd8tds Institute (ETSI), uses digital
modulation for improved voice quality but offersnlied data services due to its low data
transmission speed (Carr, 2007). Also internet Brogr using GSM phones is subject to
charging of on-line duration and reconnection isassary for each browsing session, as opposed
to with GPRS (General Packet Radio Service), chgrig based on the data received or viewed,
with all time connectivity is available (Zmijewskeat al., 2004). On the bright side, 2G
developers worked hard to improve its technology @mable phones provide better transmission
quality and coverage. The 2G mobile technology pley users with services such as paging,
faxing, messaging and voicemail. Additional sersidacluded Web Application Protocol
(WAP), High Speed Circuit Switched Data (HSCSD)J Mobile Location Service (MLS).

GSM'’s technological competition is CDMA, which, tkd GSM, it does not provide the user
with a SIM card. With CDMA technology the user magire all of his or her information in the
phone’s memory. If the user wants to upgrade tlemehhe or she must return to the MNO. On
the other hand, GSM technology involves the use 8fM card to store any information onto the
phone, so if an upgrade is desired, then the Sl can be switch to another GSM enabled
phone, without unnecessary intervention. CDMA isvptent in the U.S.; however, over 80
percent of the world's mobile phones run on GSMvodts (GSMA, 2010). Both CDMA and
GSM continue to grow. Verizon Wireless and Spris¢ CDMA, while AT&T, a distributor of
the Apple iPhone in the U.S., leverages the GSkidstal.

In between 2G and 3G, 2.5G mobile technology wasduiced, which uses the GPRS standard.
GPRS enables services such as Wireless Applic&iatocol (WAP) access, Multimedia
Messaging Service (MMS), and for Internet commuidcaservices such as email and World
Wide Web access in mobile phon&n the other hand, EDGE allows better connectilaiyy
offering a higher bandwidth version of GPRS (H2010).
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The 3G mobile technology provided a whole new raoigservices. This technology allows the

use of audio, graphics and video applications, khimcludes the possibility of

watching streaming video or to do video telepho@ye of the main objectives behind the

developments of 3G was to have a single networkdsta instead of different types, adopted in

Europe, U.S. and other regions. The 3G phones $@awve of the highest speed available to the

mass market to date (up to 2Mpbs). 3G mobile telcgies, also known as UMTS, sustain

higher data rates and open the way to Interneg¢ stgplications. With UMTS, global roaming

was also made possible, as it allows users to abrinethe Internet from any location (Peter,
2010).

Lastly, 4G technology was born, and it is still figeideveloped. This technology allowed
increased data transfer speeds, and enhancedtgevaasures. Unlike 3G technology, it allows
customers to remain connected even if moving betvdggerent coverage areas. 4G technology
IS not constituted by any established industryo§standards, so for now the term 4G is mostly a
marketing term. (Lister, 2010).

Within the U.S., there are two major systems udi@Bgmobile technology. One is known
as WiMax and is backed by Clearwire, a firm whossgamty owner is Sprint Nextel. It began
testing services in Baltimore in 2008 and was e&ixpand this into major new markets in 2009.
Sprint intended to have 80 cities covered by thé eh2010. WiMax allow a solution for
delivering broadband to the home, and also cresitetess “hot spots” in places like restaurants,
colleges, etc. Based on the IEEE 802.16 Air Intef&tandard, WiMax delivers a point-to-
multipoint architecture, making it an ideal metHod carriers to deliver broadband to locations
where wired connections would be difficult or cggBlacharski, 2010). The rival system, Long
Term Evolution or LTE, is backed mainly by Verizdhwas expected to be ready for testing in
2010 but not available for widespread use until20UTE is under development to enable
wireless providers using CDMA and GSM networksramsition from 3G to 4G networks and
equipment. For consumers, LTE will enable existapgplications to run faster, plus make
available new mobile phone applications. Enhancetbos and presentation mobile phone
applications may also be included (Shanley, 2010).
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1.6.2 Mobile Payment Technologies
1.6.2.1Remote Mobile Technology

* Short Message Service (SMS)

This type of technology was created to send aneivecshort text messages, of 70-160
alphanumeric characters in length, to and from egiiones (McKetterick & Dowling, 2003) .
Short messages are stored and forwarded by SM8rse®MS most common applications are
voicemail/fax notifications, delivery of replacentering-tones, operator logos and group
graphics, unified messaging, personal communicaifmxt messaging), and information
services. Basically, any information that fits itshort text message can be delivered by SMS.
In terms of mobile payments, SMS can be informatioto provide information about the status
of one’s account with the bank, or can be transaati to transmit payment instructions from the
phone (Carr, 2007). For example, the Helsinki Jitgnsport offers tickets using SMS. A user
sends an SMS before entering the train, bus or &nagngets a message with a specific code as
the receipt. The ticket is valid for an hour. Tleevice is charged on the phone bill and needs no

registration from the user (Kalliola, 2004).

SMS text messaging is the most widely used dathcapipn in the world, with 2.4 billion active
users, or 74 percent of all mobile phone subsail{ivas, 2008). In 2009 The Wireless
Association (CTIA) estimated that 1.5 trillion SM&re sent worldwide. That's up from just

over one trillion in 2008 and amounts to nearlyfimillion messages per day.
* Web Application Protocol (WAP)

Wireless Application Protocol is a technology whiplovides a mechanism for displaying
internet information on a mobile phone or any véssl device. This is done by translating
internet information in to a format which can beplayed within the constraints of a mobile
device. WAP is an open standard, developed by tA® \Worum, which has over 500 members.
Its founder members include the major wireless ven@df Nokia, Ericsson and Motorola, plus
phone.com (Foo Sms, 2008). To obtain Internet @corsa mobile device, the device should be
WAP-enabled and the web site information shoulddbscribed in WML (Wireless Markup
Language) format. WML is the mobile equivalent toML for web pages. A WAP gateway is
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also necessary between the client mobile devicaltadVML host server, to translate the WAP
request. The response from the host server islatadsinto a WAP response by the WAP
gateway, which can be displayed on the mobile @evAn application environment, called WAE

(WAP Application Environment), is defined by the \W/Atandard to enabling the development
of advanced services and applications. These iratidro-browsers, scripting facilities, e-mail,

www-to-mobile messaging, and mobile to telefax asq€arr, 2007).

Some examples of WAP applications include (Erland&@®cklind, 1998):

» Information retrieval on the InternetThe wireless application protocol can be
employed to reach information on the Internet. Hosvethe WAP browser cannot be
used in the same way as an ordinary “surfing tamhte the mobile phone sets some

limits on input and output capability, memory siaad so forth.

» The "serviceman application”With a WAP-enabled mobile phone, servicemen on
duty can access their company inventory to checkthdr or not a spare part is
available and directly inform customers about tiheasion. Of course, they can use
the same application to order spare parts, andinvithediately receive a confirmed
delivery date.

» Notification applications:By means of agents residing in servers, users &n b
notified of e-mail and voicemail messages that hbeen sent to them. They can
interactively request that more information be gertheir phones, or order a printout
on a fax machine of their choice. Users interestetiuying or selling shares can
define a buying/selling profile that shows, for eyde, what stocks they are
interested in, and at what quotation they mightwiking to buy or sell. When a
specific quotation has passed a defined triggereyahe agent notifies them and asks

if they want to make a transaction.

»= Mobile electronic commercdJsers can have access to payment services for bank

transactions, and to ticket offices and wagerirgiesys.

= Telephony applicationsA user can have access to services that handlsetalb, in

combination with other services provided by a vessl operator. A typical example
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involves a menu, defined by the user that is disgaafor each incoming call. This
menu allows the user to decide whether to answegject the call, or to forward it to

another extension or to a voice-mail service.
» Unstructured Supplementary Services Data (USSD)

Unstructured Supplementary Service Data (USSD)téxlanology unique to GSM and works on
all existing GSM enabled phones. It is a capablityit into the GSM standard to support the
transmission of information over the signaling aals of the GSM network. USSD provides
session-based communication, enabling a varietgpglications. USSD is session oriented
transaction-oriented technology, unlike SMS, whigh a store-and-forward technology.
Turnaround response times for interactive applbeceti are shorter for USSD than SMS
(Mobileln, 2004).

* Mobile Application

The most representative example is the Mobile WalNehich represents an m-payment
application software that resides on the mobilenghwith details of the customer’s bank account
details or credit card information (there couldrbaltiple accounts) (Carr, 2007). This mobile
application allows secure buying possible, whilg/ibg in a more easier and faster fashion.
Besides, it can be programmed to fill forms autacadly or include links to bank services with

passwords, so users do not have to remember them shopping. Wallets are protected with
passwords like PIN code, but PIN passwords arerdifit from wallet password. So it is not a
problem if mobile phone is stolen or lost when UsdKalliola, 2004).

* SIM related Technologies

SIM cards can be equipped with secure technologydée it possible to store secure data in
them. There are three kind of solutions suggestadé SIM card as a part of mobile payments.
First one is that SIM card is equipped with the Ksmebit or credit card application. This is
fairly good solution, but it requires cooperatiogtween the operator and the bank, which can
cause communication conflict. It also make usengeddent on operator, so switching is not
possible without having a new agreement with a balsk. The other solution is a dual chip

technology. Operators provide their own SIM andKsadeliver their own payment chip card
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(WIM18) to make able to buy with phone. One of thain drawbacks of this technology is that
banks have to give out two bank or credit cardg® varmal size card and another small size
card. Alsocustomers would have to invest in dual chip mob#eices (McKetterick & Dowling,
2003).The third alternative is the dual slot phone, whiepresents a phone that has two types of
card slots; one for small SIM cards and anothertfaditional size cards. In this case banks
would offer only one regular size card, then therwgould put the card on the phone and pass it

through a reader when the customer is ready tqkoaliola, 2004).
* |-Mode

Launched in 1999, I-mode (I stand for informatias)a wireless technology, analogue to
WAP/GPRS, developed by a Japanese company call@dDdToMo, which enables the access
to Internet services via their cellular phones. ddd can be used to exchange e-mail with

computers, personal digital assistants (PDAs) a@herd-Mode cellular phones (Cellular, 2006).

I-Mode's underlying technology is based on theaAgiellular standard PDC and uses Compact
HTML (cHTML) markup language. cHTML is basicallysgaled down version of HTML. It is
relatively easy and it takes little time to rewrtML into cHTML. I-Mode’s transmission
speed is slower than WAP, but fast enough fordatsises. DoCoMo operates a packet-switched
network, which means that customers do not payifoe elapsed but for the packets of data they
download. Packet switching also means that I-Masd#ways on, so customers don't have to log
into the service or wait for a connection, but hawenediate access to services, similarly with
GPRS (McKetterick & Dowling, 2003).

* Web Clipping

Web clipping is a Palm proprietary format for deliy of web-based information to Palm
devices via synchronization or wireless communazatd the Palm platform. Web clipping may
coexist with WAP in the fragmented US market. Hoerevn Europe it is likely to be surpassed,
even on the Palm platform, by WAP based serviceK@tterick & Dowling, 2003).

1.6.2.2Proximity Mobile Technology

* Bluetooth
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Bluetooth is a local over the air connection tedbgy for mobile devices designed to wirelessly
interconnect and exchange data between personaledemto a personal area network (PAN)
(Durix, 2004). Bluetooth is usually a chip consigtiof two parts: baseband chip and a radio
chip. The radio chip handles the connection toahtr world and baseband interacts with the
device where Bluetooth chip resides. It uses 22448 GHz ISM band and reaches 723.2 kb/s
asymmetric or 433.9 kb/s symmetric transfer rateymmetric transfer is used for data and
symmetric for voice. The range is about 10 m anchbse of its radio form, it does not need
visual contact and different Bluetooth devices karate in different rooms or behind obstacles
(Bluetooth, 2009)

Bluetooth has some established and widely usedcapiphs like headsets that are connected to
mobile phone via Bluetooth. Bluetooth could also/eeas connection tool for mobile payment
service, but there is not much encouraging exangidesit it. The drawback for it to succeed is
long connection set-up-time. It varies dependinghen quality of connection. In test cases the
connection delay can vary from almost instant taenthan 20 seconds. For non-time-critical
solutions it is acceptable, but as a general paymethod it is not. The Bluetooth chip is also
more expensive than its alternatives, costing Wg@aabund 5 Dollars. It's highly probable that

Bluetooth will not be largely used as a connectami for mobile payments (Kalliola, 2004).
* Infrared

Infrared is an invisible optical radiation that da@ used to interconnect two devices. This peer
to- peer technology is already widely used for audiual remote controls, or to interconnect and
exchange data between a personal digital assistaht for example, a mobile phone. The
financial industry has added a security protocalled infrared financial messaging or IRFM, on
top of this technology to use it for proximity pagnt transaction. A big plus for infrared is that
many mobile devices are already equipped with #&. with Bluetooth, Infrared technology
requires power at both ends of the communicaticainchinfrared could be suitable for some
proximity data transfer and payment applications ibaloes not offer the flexibility, the user

convenience, and the inherent security requiredllgroximity applications (Durix, 2004).

An example of a technology that uses infrared BAIlrwhich works at a range of about one

meter and the connection establishing takes abmeitsecond. IrDA has advantages over many
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technologies because it is the smallest, cheafass¢st and most power efficient technology for
short distance communication. It has also loweusscrisk because of short range and low
possibility of eavesdropping. But it suffers fronbasic fact that it is difficult to use. It requsre

line-of-sight and with a range of one meter and imam angle of 20 degrees, it means the

whole duration of transfer both equipments neduktatill (Kalliola, 2004).
* Near Field Communication (NFC) — Radio Frequen@ntdication (RFID)

NFC technology is based on Radio Frequency ldeatibn (RFID). RFID is a technology that
was developed for automatic identification systeRIBID systems consist of two components,
besides the antenna, the transponder, also cablathatless target or simply tag and the
transceiver also called read-write-device or simp&ader or writer, depending on its
functionality. The transponder is attached to digjethat are to be identified and contains
information like an identification number, a protlyeice, or a date. The transceiver is either
only able to read the tag’'s information or alsaatter it, assuming the tag is re-writable. The
transceiver emits an electromagnetic signal thavates the tag and enables to read from and
possibly write to the tag. Usually the reader tacted to a computer on to which the data is
passed. RFID readers are small enough to inte¢inate into mobile phones, PDAs or tablet
computers easily, eliminating the need for a steomareader-device. In the recent years, efforts
were made to integrate RFID technology into mopitenes. In 2005, Nokia brought the first
commercially available mobile phone onto the maikett is equipped with a built-in RFID
reader (Nokia, 2004) .

NFC is based on RFID technology and uses the sammdng principles. The NFC standard was
issued in 2003 and is an interface technology lortsrange data communication working in the
frequency band of 13.56 MHz. NFC is standardizedS@®/IEC 18092 and is compatible to
ISO/IEC standards 14443 (proximity cards) and 15688nity cards) and to Sony’'s FeliCa
contactless smart card system. Thus, NFC can ltkwasie existing infrastructures based on the

standards mentioned, eliminating the need for ars¢@ NFC infrastructure (NFC Forum, 2010).

The key feature of NFC devices is that they cand s RFID transponders and emulate them.
Furthermore, peer-to-peer communication is possiblen two NFC devices are brought

together. By contrast, classical RFID systems asighed with only a read-write device
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attached to a computer. NFC was designed to emaliive communication with other entities

and to offer an intuitive way of sharing data beswelectronic devices.

A higher evolved form factor of RFID technologytieat of the smart card. Smart cards are made
of highly secure, powerful chips and are used fapliaations such as payment, telecom, ID,
corporate security, etc. Smart cards (contactléd® Rquipped cards) rely on NFC to send data
stored on the smart card to host devices equippdd NFC readers (example: Sony Felica).
Because the card lacks of a user interface, usess$ fully trust the host devices to deduct the
agreed amount. Contactless smart cards (NFC chgs)hbe combined with mobile phones to
form NFC-enabled phones. In this case the phonead to secure data. An NFC-enabled phone
is a cell phone with a smartcard microchip embedtied can communicate with a local host
computer within a small range (<10 cm) over a RRnciel (13.6 MHz). The NFC-based
microchips have two security features: Public Kejrdstructure (PKI) based cryptographic
functionalities, and a well-controlled, point-to#pt short range communication range (Kadambi
et al., 2009).

NFC technology combines two paradigms, the comnatioic between devices that both have
active power supply and computing capabilities, @nel communication between powered
devices and passive tags. The supported range &f §yStems is approximately up to ten
centimeters. NFC is designed to make communicdiéiween two devices very intuitive. Users
wanting two devices to communicate simply bringnthelose together. Then, a protocol will
automatically be initiated enabling communicatiarai peer-to-peer fashion. The required close
distance between two NFC devices aggravates owangeaformation exchange from outside
and adds perceived security to data communicalC is expected to support a variety of
applications in the future. Mobile payment, ticketiand peer-to-peer data exchange are
expected to be realized using NFC devices. NFGs ghi¢ requirements for physical mobile
interactions very well. Objects can be augmentd passive RFID tags and mobile devices can
be equipped with NFC chips. This enables interadtietween mobile devices and objects, and
between two NFC devices (Falke et al., 2007).
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1.7 Global Scenario of Mobile Market

After reviewing the main concepts related to mopdgments, it is equally important to take a
glance at how the mobile market is evolving thraughthe world. Moreover, this section aims
at providing a wide picture of the current and pasbile market situation and what has been
predicted for the near future, in terms of develeptnThe mobile market, in this case, includes
statistics regarding media penetration, number obitle subscribers, people with access to
mobile internet, Smartphone’s penetration, expeneliton mobile advertising, and mobile

payments.
* Global Mobile Media Penetration

It is important to highlight the importance of migbdevices compared to other technologies.
The penetration rate of mobile phones was 4 biléisrof February of 2009. That means there are
two phones for every three people in the worldéhtivated, 2010).
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Figure 22: Global Media Penetration in 2009

1. Mobile Subscribers

According to the International Telecommunicationidwn(2010), in 2009 there were 4.6 billion
mobile cellular subscriptions globally. The ITU egbs this to reach 5 billion in 2010. Taking
into consideration that the world population in A@010 was 6.8 billion, this is a staggering
number driven mainly by the growth of advanced ises/and handsets in developed countries

and increased take-up of mobile health servicesastulle banking in the developing world.
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In 2009 the world's most populous nations had tlstrmobile subscriptions, China and India
lead growth (Elkin, 2010).
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Figure 23: Top Countries by Mobile Subscribers (inmillions)
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In Europe most of its markets exceeded 100 pempenetration at the end of 2007, with more

than 750 million mobile subscribers. The Europearbile market still continues to grow, 76

percent of those mobile users are in the top 1@f@aan nations. The number one is Russia with
a share of 22 percent (Van den Beld, 2010).

If we look at a wider picture, at developed andealeping countries, we can see how developed

countries have taken and keep taking the lead emtimber of people subscribed to mobile

services.

Figure 24: Mobile Subscribers in the World 1997-200. Source: ITU
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As of 2010, 67 percent of the world population ishife subscribers. This number represents
around 4.6 billion people, up from only 1 billion 2002, indicating staggering continued
growth. In developing nations, however, the uptskeven more substantial with 57 percent of
the total population in these nations being maodilescribers, even though other technologies are

scarce.

The potential for mobile marketing is obvious, esakly in developing nations, with cellular
penetration more than doubling in developing natisach as Africa and India since 2005. The
cellular penetration in emerging markets exceededescent for the first time in 2009, reaching
an estimated 57 percent by the end of the year {@§donery, 2010).

2. Mobile Internet Access

The number of people accessing the mobile Intasngtowing fast and is expected to overtake
the PC as the most popular way to get on the Wetinniive years (Parkes & Teltsher, 2010).
By the end of 2009 almost 530 million users browtsedmobile Web on their cell phone. This is
forecast to rise to over 1 billion by 2015 (MacQue2010).

The country with the highest number of mobile intgrusers is China, with 233 million users,
which accounted for 60.8 percent of the total nebikernet users by the end of 2009 (CINIC,
2010). When looking at the mobile internet peneiragas a percentage of the total amount of
mobile subscribers, the U.S. leads the way, foltblye the U.K.
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Figure 25: Mobile Internet Penetration as a percerdage of Total Mobile Subscribers in 2009. Source: Bisen Mobile
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3. Smartphone’s (3G) Penetration

According to Morgan Stanley (2010), the top region 3G handset penetration is Western
Europe with a 39 percent. The following table shdtes different values of 3G penetration,
depending on the region. Please take into condidarthat Japan is included as a sole “region”

because of its unique advancements and differemitieshe rest of the Asian region.

Table 10: Top Regions for 3G Penetration

Region 2009 (%) 2014 (%)
Western Europe 39 92
North America 38 74
Eastern Europe 9 40
Asia Pacific (without Japan) 7 37
Japan 91 100
Middle East & Africa 7 35
South & Central America 4 17
Global 15 43

According to the same source, the top countrie8@handset penetration are:

Table 11: Top Countries for 3G Penetration

Country percent
Japan 87
South Korea 71
Australia 52
Singapore 41
Israel 39
Spain 38
USA 37
Sweden 37
Austria 37
Portugal 33
Italy 33
Global 11
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If we look at the current 3G subscription scenagiobally, as the number of subscriptions

increases, so does the revenues and its gap fenuthber of subscriptions.

3G Share of Worldwide Subscriptions and Revenues
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Figure 26: 3G Share of Subscriptions and Revenues

If we look at the mobile applications for SmartphsnNorth America and Europe are leading
the way in terms of revenues. According to the FBg26, the trend will prevail over the years (at
least until 2012)

Global Mobile Apps Market
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Figure 27: Global Mobile Apps Market
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4. Mobile Advertising and Marketing Worldwide

In 2009 the global expenditure on mobile marketind advertising reached US$7.5 billion, and
it is expected to grow 200 percent by 2012 (Gall2d09). Mobile advertising is defined as
placing an advert within a variety of mobile metbamats including mobile Internet, games and
applications, mobile video, mobile TV, streaming siey text and media alerts (MacQueen,
2010).

In 2008, the U.K. led the way in mobile advertisingthin European countries with €194
million.

Mobile advertising volumes: Europe

Mabile advertising volumes as measured by requests per country
Total volume; 3017 million, May 08

v DigitalStrategyConsulting con

Figure 28: Mobile Advertising in Europe 2008

In the U.S. the spending in mobile advertising®& reached US$320 million and it is expected

to keep growing over the years. Part of this grewacause Apple’s iPhone.
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Mobile advertising spending . Mobile online search
in the U.S., 2003-13* In billions : market share August 2009
Percent, by browser or platform
2.0
3 $1.56 hillion iPhone & iPod touch 57.6%
15 BlackBerry ——

$320 million  16:0% By

¢ Android

. 5.5% J
0.5
l I . Sony 3.8% J
0 . - . Other 16.2%

'08 '09 10 11 12 M3
‘Projected for 2010-13, includes display, search and messaging-basad advertising
Sources: EMarketer, Septembear 2000; StatCounter, August 2008 Graphic: Los Angsles Times

1.0

Figure 29: U.S. Spending in Mobile Advertising

In Asia, Japan leads the way when it comes to racalertising, based on its highly developed
mobile Web. Mobile marketing and advertising expends in Japan in 2009 was ¥103.1
billion, that's US$1.14 billion. Year-on-year grdwwas 12.9 percent (dotMobi, 2010)

5. Mobile Payments

In 2009 there were 81.3 million people worldwidengstheir mobile device to make payments
(including in-app payments, mobile ticketing andbi® coupons). By the end of 2014, this is
forecasted to rise to nearly 490 million (8 peraantnobile subscribers) (Portio, 2010).

When it comes to how much was spent in mobile paysyen 2009 the volume of mobile
payments was $170 billion dollars, and it is expddio grow to $630 billion by 2014. On the
other hand, this is only represents 5 percent efneserce retail sales (PRWeb, 2010).

The following graph shows, per region, the distiimu of a transaction value of mobile
payments from 2007 until an expected 2011. Mayendmg is noticeably coming from Far East

and China.
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Total mPayment Transaction Value (Sm)
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Figure 30: mPayments Transaction Value per Region

Within the Far East region, Japan leads the waynabile commerce. In 2009 mobile Web
shopping exceeded US$10 billion. On the other hamthe U.S., mobile Web shopping reached
only US$1.2 billion (Gallen, 2009).

There is certainly a great difference about thes ugemobile payments depending on the region
of the world. Because of the lack of financial syss, developing nations such as the
Philippines, India or Kenya are using mobile tex¢ssaging/SMS for remittances & money
transfers between people. This can occur becausediigh mobile phone penetration rates in
such nations. On the other hand, developed nated to use mobile phones with NFC (near
field communication) or contactless cards to pay léw value goods and services (Crowe,
2010).

Looking at the different regions and their potdntiais possible to develop the right strategy
depending on the technology availability and uspggerns. The following graph shows the
mobile payment market opportunity in different w@gg. It is possible to identify the market

opportunities for developing nations (using SMS] developed nations (NFC).
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Mobile Payment Market Opportunity
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Figure 31: Mobile Payment Market Opportunity Dependng on Region (Baxley, 2008).
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1.8 Payment Culture

Many mobile payments are somewhat determined bpmafdifferences and individual market
dynamics. For example, in Japan, the success oileniolernet services can be attributed to the
high concentration of populations in urban areaisglcommute times, consumer s comfort with
small electronic devices, and the lack of a ubapst fixed-line Internet infrastructure. In
Europe, mobile top-up for prepaid phone servicepdpular. In individual markets in Asia-
pacific, Europe and U.S., there is a drive to impat proximity payments in environments such

as road-tolling, fast-food drive-through, and seevstations (Xi & Han-ping, 2007).

When analyzing mobile payments, certain differencaa be perceived by looking at the
payment systems. If we look at Europe and the @.8qticeable difference between them is the
lack of P2P payment systems in Europe. This caexp&ined by two factors. Firstly, in the US
the spread of P2P payments is mainly due to theesscof eBay (e-auctions). Since on-line
auctions are not as popular in Europe, e-commaseteated considerably less demand for P2P
payments. Secondly, within a European country P2ot a large problem because credit
transfers are conventionally used in almost allintees. With the emergence of home banking
and Internet banking, these transfers have became more convenient. What is missing in
Europe, however, is a convenient way to send m@uegss borders whether is P2P or B2B
(Bohle et al., 2000).

Globalization is already taking place. Technologgviders already have to think globally and
payment service providers too. For years new payrsememes have been imported from the
US. Virtual accounts enabling P2P and B2C paymangsanchored in on-line auctions and
private money transfers. The trend was first s¢héUS with PayPal and other competitors such
as Yahoo with PayDirect. These services combineaig-payments and remote access to a

virtual account at a payment server.

What is really interesting about cross-border paynailture is when certain similarities or
cultural approaches become visible between neigidpaountries or otherwise culturally related
countries: e.g. Germany and Austria, Belgium anthdidands, Scandinavian countries, or the
U.K. and the U.S. The U.K. — U.S. case is partidylemportant because U.S. payment methods
often enter to Europe through the U.K. (Bohle & &ger, 2001).
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The U.S. has been a powerhouse for years whemiésdo technological advances. Its cultural
similarities with the U.K. are undeniable, startifgm the fact that they speak the same

language and that the U.S. was colonized by thi&sBriThese similarities have transcended over

the years to their technology usage, payment systemobile habits and social patterns.

The following table, which is an adaptation of an&rore report, shows how to a certain extent
the U.S. and U.K tend to behave more similarly whsimg a mobile phone. The table shows the
U.S. and the top five European countries.

Table 12: Mobile Content Usage Pattern between thg.S. and EU5. Adapted from (comScore, 2010).

Reach (%) of Mobile Subscribers by February 2010 - Mobile Content Usage
UK DE FR ES IT us Absolute Difference
US-UK
Sentan SMSText  90.30% 81.60% 81.70% 84.50% 79.50% 64.00% 26.30%
Mobile Browsing | 30.80% 17.40% 21.70% 19.90% 20.70%| 29.40% 1.40%
Accessed Social | 18.20% 6.50% 10.20% 9.50% 11.70%| 18.00% 0.20%
Metworking Site or
Blog Similar Numbers
Accessed News 13.70% 7.50% 9.00% 6.70% 10.40%| 15.10% 1.40%

The table is not conclusive. The U.S. is still washind European countries when it comes to
text messaging. However, their usage in mobile Bnogy and social networks or news accessing

is very similar to the U.K.’s, which could tranglahto a mobile usage pattern.

The indirect influence that the U.S. has upon Eerdprough the U.K. in mobile payments can
be better understood by comparing these two natants analyzing their mobile payment
technology to determine if these two nations belsawvdarly when using a mobile phone.
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1.9 Country Analysis

Based on the previous section, it is imperativanalyze the U.S. and the U.K. independently
and see how they are structured. This comparisbrasgist in further developing an argument to
whether or not these nations relate to each ofter.analysis will cover from very broad general
information (demographics, economical and soc@atethnology availability, more specifically,

mobile payments technologies and main players.

Please take into consideration that almost allhaf information used for this section was

collected in late 2009, and because of that, sdrnttfeeanost recent numbers are from 2008.

1.9.1 United States of America
1.9.1.1General Overview
6. Political Variables

The U.S., also known as the Federal GovernmerteobUnited States, is represented by a central
government established through the U.S. constitutishich shares sovereignty with State
governments. There are 3 branches within the Fed&waernment, which are: Legislative,
Executive and Judicial. The powers of the fedemlegnment as a whole are limited by the
Constitution, which, per the Tenth Amendment, iatks that all powers not expressly assigned

to the federal government are reserved to thesstateo the people (Thomson & Davis, 2001).

In terms of its territory, the U.S. is composed50f states and a few dependent areas, such as
American Samoa, Puerto Rico, Virgin Islands and &skands, among others. Within the U.S.,
the most important city is New York, which happe¢ase a power influence over worldwide
commerce, finance, culture, fashion, and entertamtmAmong U.S largest cities are New York
City-New York, Los Angeles-California, Chicago-tibis, and Houston-Texas (U.S. Census
Bureau, 2000).

U.S. is represented by democracy and minority siginbtection. The current president is Barak
Obama, from the Democrat Party, whose tendenceesatiner socialist. Democrat’s opponents

are the Republicans. The country political stapifias been defined by its constant presence in
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world issues. Currently, the country is still presén Afghanistan to fight against terrorism.
Military spending in 2008 reached little over $afilion dollars (SIPRI, 2008).

7. Economic Variables

According to the Center Intelligence Agency (200®) 2008 the GDP was an estimated
US$14.44 trillion. The GDP (Purchasing Power Paritgs US$14.44 trillion, and the GDP (per
capita-PPP) was US$47,500.

More recent reports of the U.S. Bureau of Economalysis indicate that the real gross

domestic product , which represents the outputamfdg and services produced by labor and
property located in the U.S., increased at an dmatmof 3.0 percent in the first quarter of 2010,
(that is, from the fourth quarter to the first qeea). In the fourth quarter, real GDP had increased
5.6 percent (BEA, 2010).

Quarter-to-Quarter Growth in Real GDP
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Figure 32: Quarter-to-Quarter Growth in Real GDP
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The inflation during the past five years had upd downs (InflationData, 2009).
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Figure 33: U.S. Inflation over the past 5 Years

The U.S. economic growth has stagnated from growihgn compared to its performance over
the past years (Mundi, Index, 2009). At the sameetiin 2008, on average, each dollar was
traded fore0.6827.
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Figure 34: U.S. Economic Growth of the past 6 Years

The GDP composition by sectors is: Agriculture 2%, Industry -19.2%; Services 79.6%. From
this information we can easily conclude that th&.l&conomy is driven by the service industry.
The U.S. is also a leading industrial power in therld, with highly diversified and

technologically advanced knowledge in the followimgdustries: petroleum, steel, motor
vehicles, aerospace, telecommunications, chemiedstronics, food processing, consumer

goods, lumber, and mining.
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8. Social Variables

As of 2009, there are 307,212,123 people in the,UhBich makes the U.S the third largest
country in the world. The growth rate, for the sayear, is 0.975 percent., which represents an
increase of 11.36 percent compared to the groviehime2008 (CIA, 2009).

Nowadays the life expectancy is 78.1 years. Ovéhnalle are more women than men in the U.S.
The age structure is: 0-14 years: 20.2 percentgn34l,639,127/female 30,305,704); 15-64
years: 67 percent (male 102,665,043/female 1033229, 65 years and over: 12.8 percent (male
16,901,232/female 22,571,696)

Because the U.S. is said to be a “melting pot”,clvhineans it is a very multi-cultural country,
there are many religions and cultures that reptaetepeople. As of 2007, Protestant represented
the majority of the U.S. with a 51.3 percent of fpopulation, Roman Catholic 23.9 percent,
Mormon 1.7 percent, other Christian 1.6 percentyisle 1.7 percent, Buddhist 0.7 percent,
Muslim 0.6 percent, other or unspecified 2.5 petcenaffiliated 12.1 percent, and none 4
percent (CIA, 2009).

As of one of the most multi-cultural countries e tWorld, there are many spoken languages in
the U.S. English accounts for 82.1 percent, Spa@3ff percent, other Indo-European 3.8
percent, Asian and Pacific island 2.7 percent, athér 0.7 percent. The rate of literacy is very

high, with a 99 percent.
9. Technological Variables

According to the World Bank, as of 2008, 72.4 oémgv100 habitants of the U.S. had access to
the Internet. The leading Broadband provider is SB@nmunications (AT&T) with 14.8
million subscribers as of 2008 third quarter (Gadshn2008). Other leading companies include
Comcast, Time Warner and COX communications. Braadlpenetration is now treated as an
economic indicator; it refers to the percentagéhefinternet access market that high speed has
captured in a single country. In March 2009, br@abpenetration in active Internet user U.S.
homes dropped to 93.13 percent, creating the secomsistent decrease from its peak of 93.38
percent in January 2009 (PressRelease, 24-7, 2002008 U.S. ranked 15th out of 30 countries
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in broadband penetration rates, ranking behindratkeeloped nations, such as UK, Germany,

France, Denmark, Switzerland and Canada (HesseR208).

On the other hand, is drastically decreasing. Thmber of cell phone subscribers in 2006
reached over 233 million people, while the numbktaadlines was 146 million (EveryCall,

2008). The gap keeps increasing as the new trefidaites that more U.S families are dropping
the landline and using only mobile phones. Prelanynresults from the July-December 2008
National Health Interview Survey (NHIS) indicatesjuthat. More than one of every five

American homes (20.2 percent) had only wirelessptebnes (also known as cellular telephones,
cell phones, or mobile phones) during the seconfddia2008, an increase of 2.7 percentage
points since the first half of 2008. This is thegkst 6-month increase observed since NHIS
began collecting data on wireless-only househotd2003. In addition, one of every seven
American homes (14.5 percent) received all or atratiscalls on wireless telephones, despite

having a landline telephone in the home (Blumbergu&e, 2008).

When it comes to personal computers diffusion, @& the U.S. ranked sixth in computer
ownership (Israel was first). There were 76.2 pedplat owned a computer for every 100
(Economist, The, 2008). Ownership and penetratioh\s is very high in the U.S. 99 percent
of households have at least one television. The kS now moved to digital television. A law
passed in 2006 required over-the-air stations &asea@nalog broadcasting by February 2009, but
was delayed to June 12th. In 2008, there were magsd 327 million television sets in the US
(FCC, 2009). Historically, cable is the most popuiausehold video entertainment medium in
the U.S. As of June 2006, more than 59.1 percekt.8f households had cable service. On the
other hand, satellite growth is occurring rapidBb (percent of U.S. homes have satellite).
Although it remains less prevalent than cable llgatéas had an impact on cable growth across

the country.

Another technology that is worth considering is BFWorldwide, in absolute numbers, RFID is
used most in the U.S., followed by the U.K. andada@RFID is used in the U.S. in passports,
libraries, contactless payment cards, shipmentoyth Wal-Mart), and highways for toll

payments.
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10. Legislative Overview

Founded in 1987, The U.S. Telecom Association (U&en) is the trade organization for
broadband service providers and their supplierse &bsociation represents the broadband
industry before the U.S. congress, Federal Coundstlae White House. At the same time, there
is the Federal Communication Commission (FCC), viiscan independent government agency
that regulates interstate and international comopatmmns by radio and television and wire and
cable satellite. The FCC works towards six goalsthe areas of broadband competition,
the spectrum, the media, public safety, homelardirgg, and modernizing the FCC. On the
other hand, the payment industry is governed byFdderal Reserve Bank and the Electronic

Payment Association (Kelley, 1997).
1.9.1.2Market Overview of the Payments System

In the U.S. the banking sector's short-term litibgi as of October 2008 was 15 percent of
the GDP of the U.S. or 43 percent of its natioredtdand the average bank leverage ratio (assets
divided by net worth) is 12 to 1 (Norris, 2008). cheding to the Federal Deposit Insurance
Corporation (FDIC), there were 8,430 FDIC-insuredhmercial banks in the U.S. as of August
22, 2008. Regarding international banks, their gmes and importance in the U.S. as
significantly increased over the years. A decade #te U.S. corporate debt market (one of the
biggest business for investments banks) was doadrnay American banks. Although they still

occupy the top tier, foreign banks have muscled thay in (Bowley, 2009).

The following figure shows the fragmentation of k&rand the incorporation of foreign banks

over the years.
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Share of U.S. corporate debt market FOREIGN BANKS
1999
1 Citi 139% JP Morgan
2 Merrill Lynch 13.7 Citi
3 Goldman Sachs 10.4 Bank of America Merrill Lynch
4 Morgan Stanley 104 Morgan Stanley
5 Lehman Brothers 8.2 Goldman Sachs
6 Chase Manhattan 7.3 Barclays Capital
7 Credit Suisse First Boston 6.0 [N HSBC
8 JP Morgan 6.0 Deutsche Bank
9 Donaldson Lufkin Jenrette 4.9 Credit Suisse
10 Bear Stearns 4.6 RBS
11 Bank of America 3.8 BNP Paribas Group
12 UBS 1.8 H uBs
13 Deutsche Bank 1.7 0 Wells Fargo Bank
14 First Union 2.0 TD Securities
15 Bank One 0.9 Mitsubishi UFJ Financial

Figure 35: Foreign Banks in the U.S.

2009 through June 16

14.8%

147
129
10.4
8.8
71
4.5
4.2
4.1
3.7
2.8
2.4
21
0.9
0.5

When it comes to electronic payment networks, i98the U.S. market share for general

purpose credit cards indicated the following disition:

6%

11%

M Visa W MasterCard = American Express M Discover

Figure 36: Credit Card Distribution in 2008

Regarding debit cards, as of September 30, 20@8e ttwvere 314 million Visa debit cards in
circulation in the U.S. As of December 31, 200&réhwere 126 million MasterCard debit cards
in circulation in the U.S. Debit card usage grewnir 2007 to 2008, with 66 percent of

consumers indicating they used a debit card imtheth preceding the September 2008 survey,
compared to 57 percent of consumers in 2007 (Wgds8chultz, 2009). In the U.S. in 2007,

the average household had between 13 and 15 ceeds, 2.5 debit cards, not to mention 5 or

more loyalty cards. This translates into a verytlegtpayment habit that governs the U.S.

payment system (Schatt, 2007).
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Regarding diffusion and usage of payments systaording to a research developed in 2007
and sponsored by the Federal Reserve System, bet2@@3 and 2006, check payments
decreased 6.4 percent electronic payments incfigadepercent (this includes: Debit and Credit
Card transactions, ACH transactions and electrvaitsfers), ATM withdrawals decreased only
0.4 percent. The following figure illustrates tistribution of the number and value of non-cash

payments in the U.S. in 2006.

MNumber Value

Debit card yd
27% !

Checks |55%
(paid)

Checks
{paid) /
[ dath

Credit card

Figure 37: Distribution of the Number and Value ofNon-Cash Payments in the U.S. in 2006

The following graph shows another way to look atvhbe different payment instruments and
how they have evolved over time. It is clear to Be&v ACH payments (which include direct

deposit and electronic payments) have increasede e use of the checks is dramatically
decreasing. The growth and change of other paynimawis not changed as much (Crowe, 2010).

Percentage Growth By Payment Type

70%

60% -

50% -

30% -

20%

10% +

0% -
2006 2007 2008 2009 2010

[W Paper Checks T Money Orders [ Cash B ACH [ Credit Card B Debit Card 0 PINless Debit |

Figure 38: Percentage Growth by Payment Type
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Nowadays, credit and debit cards are practicalbepted everywhere in the U.S., with only a
few exceptions. According the same research spedduy the Federal Reserve System, Credit
and Debit card transactions accounted for 50 péfethe non-cash transactions in 2006. When

it comes to direct micro-transactions, cash isnlest common method of payment.

ATM’s diffusion has had a great impact in U.S. paytisystems as well. As of 2004, there were
370,000 automated teller machines across the Efaut 1 for every 296 people (Sullivan,
2004).

E-commerce has also impacted the U.S. economy. B to 2012, sales will increase at an

11.3 percent average annual growth rate (eMarkegég).

US Retail E-Commerce Sales, 2007-2012 (billions and %
change)

o s 7 (1.5
E R < 0 (14 5%)
A < - (12.5%)

2010 $182.5 (11.1%)

201 $200.6 (9.9%)

2012 $218.4 (8.9%)

Note! eMarketer benchmarks its retall e-commerce salas figures against
US Departrent of Commerce data, for which the last full year measured
was 2007, excludes travel sales

Source; eMarketer, May 2008

0662 wyreceMarketer.com

Figure 39: U.S. Retail E-Commerce Sales 07-12

eMarketer defines an online buyer as any indivichgd 14 or older, who has purchased within
the past year. Most individuals who shop onlinentwally take the leap to become online
buyers. Last year, 83 percent of online shoppermdenaapurchase on the Internet. By 2012, 89
percent of online shoppers are expected to conmntrtonline buyers. On average, U.S. online
buyers spent US$1,243 in 2008, growing to US$1j64®12. In the US, as of 2008, 94 percent
of internet users have shopped online, which hasUs in fifth place after South Korea, UK,

Germany and Japan (Achille, 2008). According te @ensus Bureau of the Department of
Commerce, U.S. retail e-commerce sales for 200éhezh$ 107 billion, up from US$ 87 billion

in 2005 (22 percent increase) . In 2006 e-commeabes were 2.7 percent of total sales (U.S.
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Embassy, 2008). E-commerce represents a smaibpat the U.S economy, but as it grows, its

importance and relevance to U.S economy will grewvall.

In the U.S., some electronic commerce activitiee aegulated by the Federal Trade
Commission (FTC). These activities include the aseommercial e-mails, online advertising

and consumer privacy.

Average Annual Amount US Online Buyers Spend
Online, 2007-2012 (% change)

51,152 (12.2%)
§1,243 (7.8%)

2009 $1,327 (6.8%)

2010 $1,408 (6.1%)

2011 $1,482 (5.2%)

2012 $1.549 (4.5%)

Note! ages 14+
Source’ eMarketer, May 2008

0949484 warieMarketer. com
Figure 40: Average Annual Amount U.S. Online BuyersSSpend

The payment system and the banks are directly @dedrand regulated by the Federal Reserve
System. In the U.S., some electronic commerce iiegvare regulated by the Federal Trade
Commission (FTC). These activities include the aseommercial e-mails, online advertising

and consumer privacy.
1.9.1.3Mobile Market Overview

11.Market

The U.S. Mobile Operators Research forecasts teatdtal wireless subscribers in USA will
increase from 270.3 million in 2008 to 352.5 milim 2013. Verizon Wireless will continue to
be the largest mobile operator in the country. Pldlisher's model predicts that Verizon
Wireless subscriber’s base will increase to 127lHomin 2013.0n the other hand; they forecast

that AT&T Mobility will have 111.9 million subscrdrs and T-Mobile will have 43.1 million

subscribers in 2013.
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As of 2009, the country has little over 293 millisnbscribers in total, or an 89.0% penetration

rate (CTIA, 2009).

Operator Subscribers Market Share
Verizon Wireless 89,000,000 30.33%
AT&T 82,500,000 28.11%
Spring Nextel 48,300,000 16.46%
T-Mobile 33,430,000 11.39%
TracFone Wireless 13,201,000 4.50%
MetroPCS 6,322,000 2.15%
U.S. Cellular 6,131,000 2.09%
Virgin Mobile 4,978,000 1.70%
Cricket 4,656,000 1.59%
Qwest Wireless 786,000 0.27%
iPCS 720,100 0.25%
Cellular South 700,000 0.24%
Clearwire 555,000 0.19%
Cincinnati Bell Wireless 546,300 0.19%
nTelos 438,300 0.15%
Pocket 300,000 0.10%
SouthernLINC 275,000 0.09%
Movida Wireless 217,000 0.07%
Alaska Communication Systems 139,700 0.05%
Bluegrass Cellular 130,000 0.04%
GCl Wireless 120,500 0.04%
TOTAL 293,445,900 100%

Figure 41: MNO Market Share in the U.S. as of 2009

According to research firm Chetan Sharma Consyltihg U.S. mobile data services market

posted quarter-over-quarter revenue growth of 2&ent during the fourth quarter of 2008,

which represents a 38.7 percent increase overhfaurarter 2007 figures, to generate total

revenues of US$9.4 billion. Overall, the U.S. mehdlata segment yielded revenues of US$34

billion in 2008 (FierceMarkets, 2008). Regardinghil® voice services, mobile voice revenues

are still larger than those from mobile data, bubile data revenues are growing five times

faster in the U.K., France, Germany, Italy, USAn&aa and Japan, according to UK regulator

Ofcom. While during the last five years mobile wi@venues increased by 31 percent, mobile

data revenues have increased by 171 percent @darr2008).

Unfortunately, the IE Market Research group hasnegéd that the ARPU growth will continue

to be negative. Moreover, it is expected that titustry-average monthly ARPU level will fall
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from $51.29 in 2008 to $49.64 in 2013. However, dlerall ARPU decline is largely driven by

smaller operators. It is expected that Verizon'snttmy ARPU level will increase from

US$50.26 in 2008 to US$52.83 in 2013, and AT&T'sPARwiIll remain at approximately
US$50.80 over the next several years (Group, |IEkbtdResearch, 2009).

Within the mobile phone industry different contsacan take place, they can be pre and post
paid, flat rate, etc. According to a research doyp&ew Millenium Research Council, in 2008
there were 29 million prepaid pay by the minutepprd cell phones users in the U.S. (Mitchell,
2008). This represents, approximately, an 11 pe¢mfetotal cell phone users.

The diffusion of handset has played an importahé mithin the mobile market. In 2008
Research In Motion (Blackberries) dominated the i§ohane market with a 52 percent market
share. On the other hard Apple's iPhone capture®i@3cent of the market. Sales of the iPhone
jumped 365 percent in the second quarter, compaitbdthe same quarter in 2008, according to
the market research firm. RIM's shipments of Blagkies jumped 29 percent in the same
quarter. Also notable in the U.S. Smartphone mavket the market share increase of HTC,
which increased from 5.6 percent to 8 percent (@ar,d2009). Also, recent figures released by
ComScore put RIM and Apple as the main systems us#te U.S. The BlackBerry is still the
most popular by far, totaling nearly 15 million usén that country. Apple and iPhone are in
second place with just over 8 million. For now, Aoid borders the million, while Windows
Mobile seems to have stalled in the 7 million ug&fdOL, 2009).

12.Network technologies

The number of U.S. subscribers with 3G enabledodsvhas grown 80 percent to 64.2 million
(about 21 percent of U.S. population) during thestpgear. The market has responded
enthusiastically as mobile vendors have rolledtbeir enhanced networks and a new crop of 3G
enabled devices. The only individual major Europeaunntries exceeding the U.S. in 3G

penetrations are Italy and Spain (Cellular-New8&0

When using a mobile phone there are different vedyiseing billed, whether is for the usage of
the carrier’s service, or the purchase of digitaitent. In the U.S., in 2006, only MT billing was
accepted, while in Europe both MT and MO billingrevgpossible (Becker, 2006). As of 2008
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WAP transactions increase as carriers were ingrglysiooking for more efficient ways to
conduct business with third-party content partnBexause the number of WAP transactions is
so small, any increase will remain a small figutds expected that, as the adoption of WAP
billing increases, it will become the standard waypurchase content. Premium SMS will
continue to be a good fit for some mobile transgadj such as polling and some other kinds of
interactive activity, while Internet-based billingll naturally ramp up as traffic on the mobile
Web increases (Gibbs, 2008).

Regarding mobile broadband usage and diffusiorretlage new revenue reports from major
telecommunication companies that suggest that ti® 3 the world’s largest consumer of
mobile data. In 2008, combined U.S. data revenotded US$20.6 billion, while the next
largest market, Japan, totaled US$16 billion. AnldilevAT&T’'s revenue increased greatly,
Verizon generated the most revenue from data, pgothiat the iPhone (offered only by AT&T)

IS not the only factor driving mobile data grow8martphones in general have already achieved
a 40 percent penetration rate in U.S. markets,ittgrojected that the U.S. will have the most
3G users in the world by 2011 (Cizek, 2009).

13.Legislation and Regulation

In the U.S. the Federal Communication Commissiomksv@aowards six goals: broadband,
competition, spectrum, media, public safety and ¢élamd security, and modernizing the FCC.

The organization is organized into seven bureaG£(R2009):

Consumer & Governmental Affairs
Enforcement Bureau

International Bureau

Media Bureau

Wireless Telecommunication Services

Wireline Competition Bureau

N o o bk~ w0 Db P

Public Safety and Homeland Security

Through the FCC, its bureaus and offices, the gowent influences the telecommunication
industry. For many years, the FCC and state offi@greed to regulate the telephone systems as
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a natural monopoly. The FCC controlled telephonesr&o limit the profits of AT&T and ensure
nondiscriminatory pricing. This came to an end B84, when the Justice Department sued
AT&T for holding a monopoly. In 1996, the congressacted the Telecommunications Act of
1996 which encourages and supports fair compet{@chumacher, 2009).

Besides the great number of regulatory and supmwgvesgencies applying a broad range of very
confined rules, there also are many regulatorhatstate and federal level. Among them, the
Uniform Money Services Act (UMSA) aims at creatiaginiform legal framework in order to
give non-banks the opportunity to comply with tteious state laws when conducting business
on a nationwide level. UMSA covers a wide rangdiméncial (payment) services, not just e-
money activities (Lalopoulos et al., 2006).

1.9.1.ANFC & Mobile Payment Services Analysis

The most used remote and proximity services inUWh®. are the contactless cards, such as
PayPass (offered by MasterCard) and Paywave (dffeye/isa). Also, Although NFC payments
via mobile phones have been tested for a few ysélisit is not a widely accepted service. The
first contactless payment system, called SpeedRess,launched in 1997 by Mobil-Exxon.
When using contactless cards, any transaction 08825 requires a signature or proof of ID to
complete a transaction. These cards are linked tmar&k account, so there’s no limit per
transaction. For micropayments the use of mobilenpk is more popular when buying digital
content, whether is Facebook, Hi5, or mySpace,susan enter their phone number and
complete a micro-transaction using services sudbo&sl. Another way to make micro or macro
payments is P2P. Services such as Obopay allovs tsesend small and large amounts of
money to other people via cell phone.

The activation mechanism to start using a mobilgnEnt service or application varies
depending on the service. Today, as stated ealisg PayWave and MasterCard PayPass
require the activation though the issuing finanaiatitution. Others, for example Boku, do not
require activation, the user just enters his phamaber and the amount shows on the regular
phone bill. There is a wide array of other servitdest allow users to make P2P payments or

person to merchants that require, first, the ugarréate an account and register online before
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completing any transaction. Services like Obopapbil® Money and TextBuylt require this

modality.

Currently, an accurate number of users cannot teFrdaned since many services are undergoing
tests, or are not popular yet. For popular corgastpayments, such as PayWave, in 2007 they
had issued 9 million cards within the U.S. (AllBusss, 2007). In 2008 more than 60 million

contactless cards were issued in the U.S., an@@8 aver 100 million.

In 2006, the total purchase volume in the U.S. wiinds with a contactless feature neared an
estimated US$15 billion, registering a 700 perc@AGR from 2004 to 2006. That figure should
increase significantly as the number of contacttemssactions was nearly 777 million in 2006.
By 2011 they are expected to reach US$2.2 bil[@ontactlessNews, 2007).

Considering contactless as the most popular cdesscpayment service in the U.S., there are
over 130,000 locations that allow contactless paysé&om close to 50 different merchants.

This number is expected to keep growing as acceptacreases (Aite, 2008).

2.5%

2.0%

16%
1.5%

0.7%
0.5%

2005 2009 2o 20m 2012 213 2014

Figure 42: Percentage of Contactless-Enabled Locatis in the U.S.

The most common merchants accepting contactlesagrayare fast food places, movie theaters
and supermarkets. Some of the U.S. brands acceptintactless payments include: Wawa,
Seven Eleven, CVS Pharmacy, Sheetz, Subway Exp@ests Jr., Arby’s, McDonalds, Cold

Stone, Wallgreens and Whole Foods Market (Crow&QR00ther services that can be acquired
through a Remote Mobile Service or NFC are digitaitent, P2P and e-commerce. According

to a survey performed in 2006 by IPSOS and Peppertoallustrate on what type of services
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the consumer had the most demand, showed thatahtiet people in the U.S. are willing to use

contactless payments in gas stations, and folldwefdod and groceries and fast food.

%o Willing to Use Contactless

Vending

Gas
Food/Groceries
Fast Food
Convenience Store
Transit

Parking
Coffee/Beverage

Video Game

0% 10% 20% 30% 40% 50% 60% 70%

Figure 43: Services in Which People are willing ttJse Contactless Payments

In 2007 the most of the contactless enabled metshiarnhe U.S. were pharmacies, followed by
QSR (quick service restaurants) and gas statiorsyg 2010).

US Contactless-enabled Merchants 2007

I QSR
O Pharmacy
H Movie

Theatre
O Gas Station

I Convenience

Il Big-Box
2 Rental

Figure 44. U.S. Contactless Enabled Merchants in 20
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When looking at the different merchants and sesvioeing offered it is possible to see a low
verticalization of mobile payment services. Corlesms cards are being used widely in the U.S.
to make purchases at multiple points of sale. Rlaisjices in the U.S. allow the consumer to pay
for more than one good or service, whether is pgtkiransportation system, money transfer,
digital content and P2P, verticalization is low.

As stated throughout this research, transactiongeasmall (micro) or big (macro). For micro-
transactions the most promising market is digitaitent and public transportation system. For
macro-transactions the use of mobile NFC to puehiast moving consumer goods and durable
goods is promising as well. Also e-commerce couddehan impact when taking place via
mobile phones.

The technology available is really important tocssfully implement a mobile payment service
or application, whether is NFC or contactless. dmplete a transaction remotely, SMS texts is
the most common way. On the other hand contactksls and NFC allow mobile payments via
proximity. The platforms for each service in paitar vary depending on the technology
provider, service, and partners. For bank appbeati the platforms are very similar but for the
rest, each one is unique and designed for a spesdfivice. Considering the most popular
contactless payment methods, Paywave and PayRasmitéroperability is high, because with

one specific type of reader, contactless cards fidferent financial institutions, whether they

are PayPass, PayWave, Zip or ExpressPay, can teanelaprocessed with no problem. Other
services, such as Boku, that allows payments fgitadicontent, there are specific games and
social networks that allow payments via mobile phoimteroperability is lower depending on

the service. In the U.S. this happens because @reréoo many different services, and each

operates with its own.

When using a mobile device to complete a transactidferent charging modalities can take
place. Financial institutions that issue contastleards do not disclose their fees. For Mobile
Remote Payment usually the user pays for airtimeutas of internet. Text messages costs
depend on each user’s plan.
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1.9.1.5Players and roles in the Value Chain

From the mobile payments alternatives availableayoith U.S., the main key players are the
financial institutions, with their contactless card hey already established their customers, with
the right marketing and development of contactlesgment they will be the most influential
player. Other key players on the value chain that taking more important roles in the
development of mobile payments are mobile carriggshnology providers, and cell phone
manufacturers. In the development of NFC or coteast payments, several business
connections have been established. Visa and Mami@rllave associated with many banks

across the U.S. to offer their contactless cards.

In the U.S. the main motivation behind key playisrsompetitiveness and efficiency. One entity
cannot do it all. A team of service and technolpgyviders must be formed to have a chance to
succeed in a very fragmented market, where manypaoies are trying to take the lead.
Companies developing new mobile payments needxjpereknowledge of others to succeed in

an industry that has not been well established yet.
1.9.1.6Service Development

The main driver that leads to the implementationndfatives by merchants is to increase the
number of transactions, and thus revenues, by d@eag service time, while improving the
customer’s payment experience. On the other hansemice providers of the past, present, and
future, banks have to be up to par with technolimggffer the latest technology considering the
different social trends. Because people never wanait for anything (we want the best service
as fast as possible), Banks main driver to implemesbile payments (contactless) is to increase
customer satisfaction according to such socialtrémother driver is business attractiveness. As
competition evolves, banks need to distinguish gsewes from the rest to attract more

customers.

Unfortunately there are a number of barriers thgigede the mass adoption of mobile payments.
In the case of NFC, the main barrier has beendblenblogy needed to make NFC payments.
The number of handsets in the U.S with NFC tectmpls very limited. Nokia is a pioneer in
NFC enabled phones. Nokia’'s 6212 (NFC enabled) hramgs little over US$300, which makes
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it less reachable by people. Another barrier in ilegbayments is awareness of the services, in
terms of what exactly the service does, how it do@s$ how secure. Today there’s no standard
way of making mobile payments, U.S. people is ovetwied with too many services that
operate differently. For merchants the costs tolement the right technology are the main

barrier to adapt new forms of payments.
1.9.2 United Kingdom

1.9.2.1General Overview
14.Political Variables

The United Kingdom is represented by constitutianaharchy, in which Queen Elizabeth Il is
head of state of the U.K. as well as of fifteenent@ommonwealth countries. The U.K. has
an un-codified constitution (Carter, 2001), as dalyotwo other countries in the world.
The Constitution of the U.K. thus consists mostfyaocollection of disparate written sources,
including statutes, judge-made case law, and iatemmal treaties. The head of the U.K.
government is the Prime Minister and it is appalntyy the Monarch. The Prime Minister
exercises the Executive Power, along with the GA(BBC, 2007). The current U.K’s Prime
Minister is David Cameron, whom took over in Maydf12010. The U.K.'s three major political
parties are the Labour Party, the ConservativeyPamd the Liberal Democrats, who won
between them 616 out of the 646 seats availableeérHouse of Commons at the 2005 general
election (BBC, 2002).

In terms of its territory, the U.K. consists of fatountries: England, Northern Ireland, Scotland
and Whales, which capitals are Scotland, Belfaginliirgh and Cardiff respectively (CIA,
2009). The largest conurbations in the U.K. areGheater London Urban Area, with 8.5 million
people, then the West Midlands Conurbation with @i8lion, then the Greater Manchester
Urban Area with 2.2 million, then the West Yorkghldrban Area with 1.5 million, and finally

the Greater Glasgow with 1.2 million.

Stability in the U.K. is very high. Even though tbeK. suffered a decline of its empire halfway

through the 20th century because of its involvemernthe world wars and its cost, the U.K.
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remains a major world power with strong economidiucal, military, scientific and political

influence.
15.Economic Variables (CIA, 2010)

In 2009 U.K.'s GDP (official exchange rate) was QR4 trillion. GDP (Purchasing Power
Parity) reached US$2.147 trillion, which represardecline compared to the US$2.257 trillion
reached in 2008. GDP per capita reached US$35,20thwanks the U.K. on the 34lace of
highest GDP per capita. On the other hand U.Kflation went down from 3.6 percent in 2008
to 2.1 percent in 2009. In 2009 the British Pourchange rate was, on average, US$0.6494 per
each British Pound traded. With the Euro, in 20@8dverage exchange rate was €0.78.

Economic growth trend in the U.K. from 2004 to 2G0@ws a significant decline.

3.20% 2.50% 2.90% 2.60%

0.50%

2004 2005 2006 2007 2008 2009

4.80%

Figure 45: U.K's Economic Growth Trend 04-09

The last registered track of labor force took plac006. During this year most of the labor
force worked in the service industry (80.4 perceaffer comes the industry sector (18.2

percent), and the agriculture sector (1.4 percent).
16. Social Variables

As of 2009, there were 61,113,205 people in the.Uwhich ranks 22nd in the world. The
population growth rate for 2009 was 0.279 percdmd.Tife expectancy of the country, as of
2009, was 79.01 years. 16.7 percent of the peaplebatween 0-14 years, 67.1 percent are
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between 15-64 years, and 16.2 percent are 65 p&hier older. The average age is 39 (ONS,
20009).

When it comes to believes, the U.K. is mostly Qfais In 2001 the religions were distributed as
follows: Christian (Anglican, Roman Catholic, Prg&sian, Methodist) 71.6 percent, Muslim
2.7 percent, Hindu 1 percent, other 1.6 percergpecified or none 23.1 percent. Literacy in the
U.K. is high (99 percent), as a developed countnyU.K. the main language is English.
However, 25 percent of the population of Whalesakpé/Nelch, and about 60,000 in Scotland
speak a Scottish form of Gaelic (CIA, 2009).

17.Technological Variables

As technology evolves, internet has become theecstone of technology. According to the

World Bank, as of 2008, 79.4 of every 100 habitarfitthe U.K. had access to the Internet. The
U.K. has an excellent broadband infrastructurehwitSL reaching 99.9 percent of the

population and cable reaching more than half of halseholds. The market is fiercely

competitive, largely as a result of regulatory nueasto provide competitor access to British
Telecom’s exchanges. In recent years the broadhasitheen characterized by falling prices and
a migration to higher speed services. In 2009, 8MbEL was available in most areas of the
country while Virgin Media was moving to a 50Mbkngce and BT had plans for a FttC/VDSL

service covering 40 percent of the population &taternet World, 2009).

Because of the evolution of technologies, whichlude the more use of internet and the
increasing use of cell phones, the use of landl@ssdecreased. Between 2001 and 2006, in the
U.K., the number of landlines fell by 5 percent3# million homes. Unlike other countries in
which the landline usage has decrease by a gneateentage during the same period of time, in
the U.K. most households require a landline in ptdeget a broadband service (OfCom, 2007).
At this point it is clear that the usage of landlis decreasing, while the usage of mobile phones
is increasing. In 2008 the number of calls madelamlines fell by 7.5 percent, while the
number of calls made on mobile phone increased.®yércent during the same period of time
(Talbot, 2009). The ration of mobile cellular sufygiion to a fixed telephone line in 2008 was
2.3:1, according to the International TelecommuicaUnion (ITU, 2009).
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Regarding personal computers and its diffusionpfa8007, 70 percent of the people in U.K.
owned a PC. In 1998 only 29 percent of the peopleedl a PC (Quicke, 2009). According to a
survey performed by Olivetti Personal Computerse ot of three homes in the UK has a
computer (more than U.S with 28%). Also, one iweficomputer-owning households is
connected to the internet. In the survey fourteampean countries, U.S., Canada and Japan
participated (Judd, 2007).

If we look at the usage of TV'’s, its technology atsdpenetration in the U.K, it is estimated that
by 2012, every TV set will switch to digital. Acabng to Ofcom, in 2008 two thirds of the 60
million TV sets (68 percent) in U.K. were digitaDfCom, 2008). In U.K. the leading satellite
television broadcaster in is a subscription basedice named Sky Digital, marketed by British
Sky Broadcasting. Since May 2008, a subscriptiee falternative known as Freesat has been
available as part of preparations to migrate the. th exclusively digital TV broadcasting. The

Freesat service is run jointly by the U.K.'s twgksst broadcasters, ITV and BBC.

RFID is just as important as part of the technolegglution. The U.K comes second, after U.S.
in usage of RFID. Currently, RFID applications iKldre used in libraries, public transportation

system (oyster card), passports, contactless eatisoming soon, car license plates.
18. Legislative Overview

Oftel is the entity in charge of regulating the U.telecommunications industry. Broadcast
transmission is also part of Oftel's remit. Ofteh government department but is independent of
ministerial control. It is headed by the Direct@General of Telecommunications, who is
appointed by the Secretary of State for Trade adddtry. Ofcom inherited the powers of the
following regulators (existing before Oftel's criest in 2003) Broadcasting Standards
Commission, the Independent Television Commisdftel, the Radio Authority and the Radio

communications Agency (BIS, 2009).

On the other hand, the U.K. Payments Associatida as a portal company for each of the
respective sectors of U.K. payment services. Thityeitself it's not a membership body but a
service company that provides people, facilitied arpertise to the U.K. payments industry.
Their expertise covers a whole range of paymergdygnd areas including: banking regulation
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on wholesale and retail payments, cash, cash messh@HAPS payments, cheques, chip and
PIN, credit cards, cross-border payments, debids;atirect debits, e-invoicing, Faster Payments,
financial fraud prevention, authoritative markesearch on how payments are used, mobile
paymentspnline banking, regulatory developments in consuanedit, security, SEPA advice
and standing orders. The payments industry haerdiff players and separate industry groups,
which include: Bacs, CHAPS, Cheque and Credit @GlgaCompany, Dedicated Cheque and
plastic Crime Unit (DCPCU), Faster Payments, Firerferaud Action UK, Payments Council,
the UK Cards Association and SWIFT UK (UKPaymeB&0)9).

1.9.2.2Market Overview of the Payments System

It is very important to look at the banking pressie understand its influence on U.K’s payment
system. According to the Financial Service Authprih the U.K. there are seven main British
independent banks: HSBC, Barclays, Standard Cleaktédoyds Banking Group (government
owns 43 percent), Royal Bank of Scotland Group égoment owns 70 percent) and Co-
operative Bank. Unlike other major economies, Udes not have a big number of national
banks. Part of this shrinking is the fact that sdmeks have been acquired by foreign banks.
Also there is a number of small independent spstiat local banks (about 14) but the biggest
of them represent a small fraction of the smaltestk of U.K.’s main seven. Some of these
include: Airdrie Savings Bank, CAFBank, Halifax,lidn Hodge Bank and Unity Trust Bank.
There is also a number of UK branding banks thatoavned by other British companies (about
18), such as Bank of Scotland, Intelligent Finan8ainsbury’s Bank, Tesco Bank and The
Woolwich. The international banking presence i®rgfrin U.K. Virtually all of the world's
leading banks have investment and commercial bgn&ifices in the City of London. About
200 international banks have presence in U.K. Sofrike international banks with presence in
the U.K. include: Banco do Brasil, Bank of ChinanR if India, Bank of Montreal, The Bank of
New York, Deutshe Bank Trust America London, AmanicExpress Bank, United Bank for
Africa Banca di Roma, BNP Paribas, Citibank Intéioreal and Merrill Lynch International
Bank Limited.

When looking at the presence of the global eleatrpayment n in the U.K., we see that cards

commonly in circulation include Maestro (previouSlwitch), Solo, Visa Debit (previously Visa
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Delta) and Visa Electron. The U.K. has convertdddabit cards in circulation to Chip and
PIN (except for Chip and Signature cards issuegeople with certain disabilities), based on
the EMV standard, to increase transaction secuniyyever, PINs are not required for internet
transactions. In 2008, 46.7 million adults, or ®gent of the adult population, held a debit,
credit or ATM-only card issued by a bank or builfisociety. There were 168.7 million cards in
issue, 66.1 million credit cards, 6.4 million charcards, 76.3 million debit cards, 19.4 million

ATM-only cards and 0.4 million cheque guaranteelsgAssociation, UK Cards, 2009).

In 2008 plastic cards accounted for 66 percentlbfaU.K. retail spending. Debit cards
accounted for two thirds of this spending. Chegsage fell by 4 percent. The following table
shows the spending habits of UK’s people in 2008.

Table 13: U.K. Retail Spending Habits in 2008.

Table 1 UK retail spending®
2005 2006 2007 2008 %

change
07v-08

Debit £88.9bn £98.0bn £108.7bn | £116.1bn +6.8%

cards

Credit £60.2bn £59.9bn £61.1bn £60.Tbn -0.6%

cards

Plastic £1491bn | £157.9bn | £169.8bn | £176.8bn +4.2%

card total
Cash £80.9bn £80.7bn £84.3bn £86.3bn +2.4%
spending
Chegues | £9.4bn £5.0bn £7 4bn £7.1bn -4 1%

*UK retail spending includes all transactions on tke high street and online for example in supermarket clothing and
furniture shops, chemists, newsagents and electricand DIY shops

The retail spending statistics in table 10 shoves ¢ a total £269.9 billion (€300 billion) spent
by consumers, 43 percent (£116.1 billion or €12Bob) was by debit card, 32 percent (£86
billion or €95.3 billion) was by cash, 23 percent (£60.7 hiljievas by credit card and only 3
percent (E7.1 billion or €7.9 billion) was by chequ
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Table 14: U.K. Total Consumer Spending

Table 2 UK total consumer spending™
2005 2006 2007 2008 %
change
07-08

Debit cards | £169.5bn | £195.5bn | £224.0bn | £2454bn | +9.5%

Credit cards | £121.7bn | £120.0bn | £123.8bn | £126.2bn | +2.0%

Plastic card | £291.2bn | £31558bn | £347.8bn | £371.6bn | +6.8%
total

Cash £260.7bn | £264.4bn | £264.9bn | £267.1bn | +0.8%
spending

Cheques £186.0bn | £187.0bn | £194.1bn | £180.6bn | -6.9%

Automated | £251.3bn | £283.3bn | £311.6bn | £333.1bn +6.9%
payments

**Total UK consumer spending includes all transactbns on the high street and online to retailers antbr other purposes
such as for fuel, travel and entertainment and finacial payments, which includes repayments on loarend savings and
investments

This table shows that debit card and automated paymse grew strongly between 2007 and
2008. In 2008 debit card spending grew by 9.5 perimereach £245 billion (€271.6 billion), and
automated payments by 6.9 percent to reach £338mbit€369.2 billion). In 2008 cheques

accounted for less than three quarters the ampent ¥y U.K. consumers on their debit.

Regarding U.K'’s points of sale (POS), almost athbéshments that accept credit cards also
accept debit cards (although not always Solo asd ¥iectron), but a minority of merchants, for
cost reasons, accept debit cards and not credis c&hen consumers make a purchase, most of
them use cash to make micropayments at retail sstoestaurant or bar (Elizabeth, 2009). For

digital content, cards are mostly used to comatacropayment transaction.

For consumers to withdraw cash remotely they relyAdM’s machines. The number of cash
machines in the U.K. has grown from 36,000 in 2@964,000 in 2009. The number of free-to-
use ATMs is at an all-time high of over 38,500. Akh97 percent of all ATM cash withdrawals
by U.K. cardholders in the U.K. are made free airge (LINK, 2009).
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Beside physical transactions, people in the U.Knamee and more using the internet to complete
an (electronic) purchase. In 2008, Internet sapsesented 9.8 percent of the value of all sales
of U.K. non-financial sector businesses. This wpsfrom 7.7 percent in 2007. The value of
these sales rose to £222.9 billion in 2008, aneame of 36.6 percent from the 2007 figure of
£163.2 billion. Sales consisted of £104.7 billioabsite sales and £118.2 billion EDI (electronic

data interchange) sales over the Internet (Pol2Ga8).
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Figure 46: Internet Sales as Percentage of Total &= 04-08

Payment systems are not just regulated by the bdihlkesBank is just one of the bodies with an
interest in promoting safe and efficient paymerdgtems in the U.K. The Bank’s oversight is
concerned with the overall robustness and res#iesfcthe financial system, and the extent to
which systems could threaten financial stabilityotigh disruption and contagion. It does not
extend to consumer protection objectives, whictwiigh the Financial Service Authority (FSA),
the Office of Fair Trading (OFT), the Payments Gouand other public bodies. For example,
the FSA has a statutory objective under the Firsu®ervices and Markets Act 2000 relating to
consumer protection. The FSA will also be the campeauthority for most aspects of the EU
Payment Services Directive which was implementedha U.K. during 2009. This Directive
seeks to enhance competition, efficiency and innoran payments while ensuring appropriate
consumer protection, and deals with conduct ofrimss issues such as the rights and obligations
of payments providers and users. The OFT will lIspoasible for implementing the Directive’s
provisions that relate to competition and accespagment systems, building on its general
statutory responsibilities in these areise Payments Council is a self-regulating bodysyniea
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in March 2007 to be a strategic governance bodyHerU.K. payments industry. Its objectives
are to help foster innovation, efficiency and ce@ion in the U.K. payment services, ensure
that payment systems are open and accountablenamdain their integrity (Bank of England,
2009).

1.9.2.3Mobile Market Overview

19. Market

To better understand the mobile market it is imgrarto know the amount of mobile subscribers
and its market penetration. The U.K. added oveiilBorm new mobile connections during 2008,
to take the total base to 76 million, equivalenL 4% penetration (Cellular-News, 2009). Also,
nearly ten million people have more than one mobédadset on the go, and 85 percent of the
adult population has mobiles (Dennis, 2008). S2@@3 the increase of subscriptions increased

closed to 42.6 percent, from 54.2 million to littheer 76 million subscriptions.

In the U.K. there are five main MNOs. Taking intccaunt the merger between Orange and T-
Mobile, in 2008 the mobile market share is represgas follows (Wray, 2009):

EOrange EOZ mVodaphone MEVirgin W3

3,45

Virgin, 4.8

Figure 47: Market Share of MNO in % and Millions of Users

According to Ofcom, in 2008, 49.6 percent of U.&tail revenues were earned providing mobile
and data services, while 33.8 percent of revenuexe warned from fixed and mobile data
services. Mobile voice revenue growth was justgefcent in 2008, compared to an average of

7.7 percent annual growth over the previous fivaryeMobile voice generates nearly three-
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quarters of total mobile revenue, but in 2008 tatabile services shrunk 2.2 percent, compared
to the annual average of 9.6 percent growth overptievious five years and 15.5 percent over

the previous ten years (Kim, 2009).

According to IE Market Research Corp, the ARPU leve the U.K. will be stable from 2009 to
2013, with no significant changes. The ARPU inlthK. is expected to be £22.13 per month in
2013. Vodafone's monthly ARPU it is expected tolidedrom £21.78 in 2008 to £20.77 in 2013
while Telefonica’s O2 will decline from £23.85 i®@8 to £22.51 in 2013. On the other hand,
Hutchison 3G, which has the highest ARPU levelha U.K., will also see its monthly ARPU
decline from £28.72 in 2008 to £23.98 in 2013 (tetc2009).

Regarding contract types, it seems that there kesya been a dominance of pre-paid (PAYG)
contracts. Notice that although PAYG contacts amidant, its trend is tending to decrease over

the years (Incentivated, 2010).
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Figure 48: Contract Type in UK

If we look at past trends by MNO in 2007, we cae e same thing (SeekingAlpha, 2007).
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Prepaid Contract Revenue
G Net Adds Net Adds  Service
Hanbels Total  (6m)  Total  (6m) 20
000k 000k 000k 000k Em
voda 10,641 379 7,006 329 1,209
02 11,411 -4 6,374 156 1,146
orange 9,082 383 5183 215 992
t-mabi 8,477 -190 3,893 178 727

414 22,755

Percentages

02 25.6% 28.0% 15.8% 27.2%
orange 22.4% 22.8% 21.8% 23.5%
t-rmabi 19.0% 17.1% 18.1% 17.2%
virgin 9.2% 1.3% 10.9% 3.4%

Figure 49: Distribution of Sales by MNO and Contra¢ Type

If we look at the diffusion of handsets and 3G tehgies, it is possible that the U.K. is quickly
adapting to the use of Smartphones. According tesearch by the Nielsen Company, the
number of Smartphone users in the U.K. rose 10ep¢rgetween the second and third quarters
of 2009, from 5.6 million to 6.2 million (Ranson)@). TNS's Global Telecoms Insights study
into the global mobile phone market in the U.K. whdhat, Smartphone sales are on the rise,
which will only increase operator’s revenues thtobgndset sales and data traffic. In 2008, 23
percent of all cell phones were Smartphomes, coadpaith 17 percent in 2007. At the present
growth rate, they will generate extra sales wordv(&E million in 2009. The impact of
Smartphone sales translate into having both, opsraind handset-makers, to focus on the
Smartphone market (Curtis, 2009). The followinggrs show U.K. Smartphone trends in 2007,
and compare them to other European countries and.B. (Burk, 2008).

 of mobile subscribers using a smartphone specifically as primary device
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Figure 50: % of Mobile Subscribers using a Smartphoe as primary device
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Figure 51: Smartphone Users in 2007
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Figure 52: Smartphone Users by Gender
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Figure 53: Smartphone's Operating Systems (OS)

Based on the previous graphs it is possible totlsaein the U.K. that usage of Smartphones

keeps raising. At the same time it is possibleet® that the majority of users are male and most

POLITECNICO DI MILANO




AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE

UNITED STATES OF AMERICA AND THE UNITED KINGDOM 117

of the Smartphone’s OS are Symbian. On the contthey U.S. operating system market for
Smartphones is very fragmented, with a clear dividietween RIM and Microsoft.

When it comes to cell phone usage of serviceshitjgest increase between 2007 and 2008 took

place in listening to music and sending picture$adeos (Curtis, 2009).

Table 15: 2007/2008 Mobile Service Growth Rates

Bervice p bration Growth from 2007 to
2008
Taking pictures B5% 335
Sending pictures 44% 63%
Using Bluetooth 36% -
Flaying games 35% a6
Listening to music 31% T2%
Making videos 31% 24%
Connected phone to g B
computer
Browsing the internet 24% 33%
Listening to the radic 22% 57 %
Sending Videos 14% T5%

20. Network technologies

According to the Netsize Guide 2008, 16.2 percémd.K.’s cell phone subscribers use 3G. The
following table shows how the U.K. compares to ott@untries in this field and the number of
subscribers in 2008 (Beattie, 2008).

Table 16: Top 10 Mobile and 3G Subscribers by Couny in 2008
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U.K. 3G Subscriptions
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Figure 54: U.K. 3G Subscriptions by MNO

It is important to understand that table 13 raries dountries by number of subscribers and not
percentages. U.K. shows a high number but low péaige compared to Italy, for example. In
regards to figure 50, it is possible to see a treneards an equal increase in 3G subscriptions
among MNO.

Another network technology is mobile broadband. céding to a report released by

mobileSQUARED, Mobile broadband connections wilkkead fixed-line broadband connections
in 2011. By 2011 the number of active 3G devicetheU.K. will be 36.3 million, as well as 6.4

million dongles/embedded devices, taking the totahber of mobile broadband connections to
42.7 million versus expected broadband internetsusi42.5 million (ITU, 2009).

21.Legislation and Regulation

The Office of Communications (Ofcom), is the indegent regulator and competition authority

for the communication industries in the U.K. Thevgamment steps in when an abnormal or
unfair situation takes place. For example, in 1984 Telecommunications Act set the

framework for a competitive market for telecomsvgms by abolishing BT's exclusive right to

provide services. In the early 1990s the market a@ened up and a number of new national
Public Telecommunications Operators (PTOs) werergiicenses. This ended the duopoly that
had existed in the 1980s when only BT and Mercueyewicensed to provide fixed line telecom

networks in the U.K. (BIS, 2009).
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Also there are other entities, such as The Trustebile Payment Framework, which promotes a
safe and trustworthy environment under which mobpit®ne users may purchase goods and
services and charge the cost to their mobile ptemoeunts. It has been constructed under the
auspices of the Cross-Mobile Network Operator fofnthe Mobile Data Association (Short-
Codes, 2007).

1.9.2.4NFC & Mobile Payment Services Analysis

As established earlier in this research, theretare types of mobile payments: Remote and
Proximity. Since 2003 the Oyster contactless casldilowed residents of U.K. to pay for their
transportation fare via proximity. Since then otkervices have been offered. Visa Paywave and
MasterCard PayPass are the most popular contactess, which were implemented to be used
in UK since 2007. Other mobile remote payment sewhave emerged as well, such as Payforlt

or MoLink; however, they have not been used widsiyJ.K. people.

Proximity or remote services application offeredUrK. allow only micropayments, even Visa
Paywave and MasterCard PayPass, which can be asadke purchases for up to £10 only.
Although most of the services can be activated web, their activation mechanism varies.
Payforlt does not require any activation, but Oységuires the customer to register personally
at a specific kiosk location. Contactless cardshsas Paywave and PayPass, must be issued by
the customer’s financial institution. At the end 2008, 4 million of contactless cards were
issued in UK (Squid, 2009). Unfortunately because services keep rolling out and contactless
card are finding its way to settle a new paymeands it is practically impossible to find
information regarding the amount transacted throogibile payments during a specific time

frame.

On the other hand, there are quite a few merchasuspting mobile payments. The U.K. card
association estimates that there are about 11¢¥@fnals across the U.K. accepting contactless
transactions, in coffee and sandwich shops suéhetsA Manger, Caffé Nero, Coffee Republic,
Krispy Kreme and EAT, as well as Threshers, theewstore, Books Etc and thousands of
independent retailers (Squid, 2009).
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Using Paywave and PayPass contactless cards agersake purchases in multiple food, wine,

books and coffee stores, as well as movie thealyrster contactless card allow U.K. residents
to pay for their public transportation fare. Otlhemote mobile applications allow users to send
money, pay for parking or digital content. Besidles contactless cards, current proximity and
remote services allow the purchase of an arrayooflg or services. There is no standardization

of remote/proximity payments which translates iaow industry verticalization.

The most promising industries in which mobile papieservices and application can
successfully unfold include, but are not limitedparking, e-commerce, digital content, and the

use of NFC enabled phones to purchase durable gwddst moving consumer goods.

If we consider the interoperability of these molpl@yments, in the case of the most popular
contactless payment method, Paywave and PayPassténoperability is high, because with

one specific type of reader, contactless cards fidfarent financial institutions can be read and
processed in a standard way. Other services, asidBoku, that allows payments for digital

content, provide payment services in specific gaamessocial networks that allow payments via
mobile phone. Interoperability is lower dependimgtie service. A more specific example is the
transportation contactless card “Oyster” which aallpws the purchase of transportation fares to

move around London and its suburbs.
1.9.2.5Players and roles in the Value Chain

In the U.K. the Oyster contactless card is the madl-known and widespread used contactless
technology used. Oyster will still be a key playeithe development of contactless payments.
Other important players in the development of cciteas payments are the financial institutions

and the carrier operators, which should take tad le implementing new payment trends.

The main connections that have taken place invéivancial institutions; however, as time

evolves, carrier operators and upcoming contactlessces need to work together to provide the
best possible service to people. For U.K., comipetits higher as neighbor advanced countries
are trying to take the lead in mobile payments.cAmpetition increases, the need for better

services increases, and thus, better mobile paymeed to be offered to U.K. residents.

22.Service Development
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The drivers that can lead to a successful impleatemt of a mobile payment initiative remain
the same, regardless of the country. To increaseauimber of transaction, and thus revenues, by

decreasing service time, while improving the cugidsipayment experience.

Banks main driver to implement mobile payment®isitrease their customer base by satisfying
their needs. For banks, to increase their custdrase they must distinguish themselves from the
competition. Business attractiveness is what ia@to separate a bank from others by providing

a portfolio with mobile options that can only attraustomers to use their financial services.

Unfortunately, like everywhere else, there areaierbarriers that need to be overcome in order
to succeed in the mobile payment industry. In Eergpeople mostly use cash, and thus, it is
hard to change a payment behavior that it is sbesthblished in U.K. society. Moreover, in the

U.K., for all payments over £50, most people woutdher use cash than a credit card
(KnowyourMoney, 2007). For merchants the main asriare the fact that there is a lack of
verticalization (too many services) and differenEQN enabled phones, which could end up
affecting people’s trust and adaptability to molpésments.
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2. METHODOLOGY

2.1 Objective
The main objectives of this thesis are:
* To find and describe U.S. and U.K. mobile paymentises.

* To determine the features associated with Mobilen&te Payments (MRP) and Mobile
Proximity Payments (MPP) in the U.S. and the Ut&¢heck any possible trend. To identify

and analyze key differences between the mobile payiscenario in the U.S. and the U.K.
In order to achieve these objectives two methodetgere used:

1. Analysis of secondary sources to identify mobilgmeant services or applications in the U.S.

and U.K. The sources were classified as follows:

e Online: Most of the services to be analyzed werécted through online research of

several websites and search engines.

» Offline: Some services were collected via obseoratr through the ICT & Management
Observatory, School of Management of the Politecdidvilano.

2. Check legitimacy of U.S. services with on field e of their performance.

Because of the extensive and ever growing numbeseofices and/or applications it is
practically impossible to include every single segvand/or application that is available in the
U.S. and the U.K. Instead, a census was fit tontimaber of services and/or applications found

so a relevant analysis with representative resaltsbe performed.

The data collection took place from July 2009 ubglcember 2009. From a total of 55 services
or applications collected (including financial imstions), 38 are from the U.S., 11 are from the
U.K. and 6 are mobile payment services that araingnin both, the U.S. and the U.K. The

parameters used for the analysis are the following:
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* Technology (remote/proximity-NFC)

» Service Pattern (determines what type of mobileclpase was made, for example:
transportation, durable goods, P2P, Digital Conteta)

» Activation distribution (method of activation)

» Payment Source Distribution (whether is paid thiotige cell phone bill, credit card,
checking account, etc.)

* Promoting Players (Key entities that promoted a ileghbayment service or application
when it started)

» Payment Size (whether it was micro or macro)

» Current Status (whether a service has just startédve been around for a while)
2.1 Object of Analysis

The object of the analysis is any mobile paymentise that is currently being operated and
used (as of 2009), either in the U.S. or the U.KisTwill allow the accomplishment of the first

objective and it will include trials, mobile waltgtbanking applications, and any other third party
provider that follows a B2C or P2P model. The ¢éismobile payments services do not comprise
B2B or C2C models, or services and applications iy be considered mobile payments but
are neither remote nor proximity mobile paymentst &xample, there are is a service called
“Square” that allows people to swipe their cards ammerchant’'s cell phone attachment.

Although it may be considered mobile payment, itas for the purposes of this thesis.

The list of mobile payment services was collectetiMeen the months of July of 2009 and
December 2009.

In order to accomplish the rest of the objectivitg different mobile payment services and
applications found will be entered into a databtmsée further categorized and analyzed. As
stated within the Literature Review section, essilthg a good way to categorize mobile
payments allows researchers to organize their keage. It also enables a better understanding

of the current scenario, and provides a summawhat is happening (Zmijewska et al., 2004).
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The following table shows the services analyzed.

Table 17: List of Mobile Payment Services or Providrs Analyzed

United States United Kingdom U.S.and UK
Amazon Mobile Gift Card PulseOne Boku
Amazon MPS MoBank Google Checkout Mobile
Blaze Mobile Monilink MasterCard PayPass
Bling Nation Oyster mPark
CitiObopay Payforlt PayPal Mobile
Express Pay Zapa Tag Verrus
Flybuy Sticker Visa Paywave
Mobile Money SM Zong
KushCash

Money Send (MC)
Mobile Money (MONITISE)
mPawyy
M-Wallet (Motorola)
Obopay
POPMoney
SpeedPass
Starbucks Card Mobile
TextBuylt
TextPayMe
Wells Fargo Mobile
Zenius Mobile Pay
Zip

124

At the moment of entering the services into thedase Visa Paywave and MasterCard PayPass

will not be entered a sole services. Instead, ddipgnon the country, the different Financial

Institutions that issue the Paywave and PayPasb®evéntered separately. These entities will not

be described separately when describing the diffemgobile payment services. Please notice

that the number of financial institutions that s@wntactless cards may have increased from the

time this information was originally collected.

Table 18: Financial Institutions that Issue PayPasand Paywave contactless cards by Country

Master Card PayPass Visa Paywaye

Citibank HSBC Union Bank of Califormia ArvestBank, BB&T, First Internet Bank of Indiana,

u.s IMOVA Federal CreditUnion, Sunirust, Wells
and Mgtabank Fargo and Zion Bank

UK H5BC, Matwest, and Royal Bank of Barclays, HalifaxBank of Scotland, and Rayal
’ Scotland Bank of Scotland
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2.2 Analysis Framework

In order to describe the different U.S. and U.K.biteopayment services, the following features

were pursued depending on the availability of infation:

» Year that is was founded

» Type of mobile payment: Remote, proximity, or NFC
= Description of the service.

» Usage statistics

= Sponsors

» How does it work

= Main focus of service (P2P/ Pay merchants, etc)

= Size of the payment: Macro vs. Micro payments

»= Any fees associated with the service or application

= Partnerships

Once the descriptions are complete, they are tofag on a database that includes the following

categories.

= Country: Name of the country
= Service Name: Name of the service
= Contactless / Mobile: Depending on whether a moblilene is used or not. Notice that
even though contactless cards are considered maoleléces, they are considered
separate from mobile phones for this section.
» Remote (if Remote)
o Client
* Mobile browsing
= Application (App)
» SAT (Sim Application Toolkit)
» Short Numberor Codes
0 Network
= Sms

= Data Transfer
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= Call
= MMS
Other Remote Technology

Proximity (if Proximity):

NFC
Bluetooth
QR Code
Other Proximity technology
Communication Technology for Proximity
= Via App
= Via SAT
* Via Sms
* Via Other

Promoting Players

Telco: Name(s) of the Telco(s) supporting the gebj

Banks: Name(s) of the Bank(s) supporting the @gtoje

Tech & Service Provider: Name(s) of the Tech & 8=r\Provider(s) supporting
the project

Credit Card Network: Name(s) of the Credit Card Wiek(s) supporting the
project

Other Merchant, etc: Nname(s) of the any othergrmgupporting the project

Launch Year
Status: (Pilot, Started, Running)

o Pilot: Pilot project that puts together a contrdlleumber of individuals and
merchants to test the project for a specific amodititne.

o Started: Step after the Pilot in which the servetarts to be commercially
available.

o0 Running: Project has stepped up the previous plasgsiow runs commercially
without major concerns.

» Merchant Type:
o Public Transportation
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Parking:

Taxi:

Entertainment (movie theaters, Sky pass, theatr),
Insurance

e-Commerce

Digital Content

Telephone Recharge

Vending Machine

Bars/ Restaurants

FMCG: (1/0)

Durable Goods

O O 0O O O 0O o 0o o o o o

P2P (include remittances)
o Other
» Merchant Quantity: Refers to an approximate numbfemerchants who accept the
mobile payment service.
» Points of Sale: Number of points of sale that azzept the modality.
= <10 Euros or Dollars
o Micro
o Macro
= Additional Fee (if any, who pays it?)
0 Merchant
o User
= Payment Origin
Credit Card
Pre-Paid Card
Bank Account
Dedicated Credit
Phone Bill
Other

o O O O O o

The purpose of the database is to quantify andleecuantitatively and qualitatively determine

mobile payment services usage and/or patterns.
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3. EMPIRICAL ANALYSIS

3.1 Services

The data collection took place from July 2009 ubglcember 2009. From a total of 55 services
or applications collected (including financial imstions), 38 are from the U.S., 11 are from the
U.K. and 6 are mobile payment services that araingnin both, the U.S. and the U.K.

The following sections aim at describing the molpiggyment services found. Although Discover
and American Express’s mobile payment initiative ancluded in this description, other

financial institutions (banks) are not included cenmost of them issue either PayPass
(MasterCard) or Paywave (Visa). Instead the laterdre described.

3.1.1 United States

* Amazon Mobile Gift Card

It was launched in 2008, and allows users, usimy thAmazon account, to send gift cards to
anyone in the U.S. by sending a text message teettigient’s phone number. It works with the
same carriers, and the only fee applied is theaatgdt message (depends on the carrier).

The main feature of this service is that the semdiéreceive a phone call right after sending the
gift card and enter the PIN number. The recipieifitget a claim code via email or text message
which can be redeemed in the next transactioreciprent already has an Amazon account with
a registered mobile phone, the recipient’s accailhbe credited with the full amount of the gift

card.
WEBSITE: https://payments.amazon.com/sdui/sduifpelmobile
* Amazon MPS (Mobile Payment System)

Launched in 2009 by Amazon, the Mobile Remote Payrservice allows mobile developers
and merchants to provide payment options to thegstamers within mobile Web sites and
applications. The service allows users to buy ugingazon’s 1-Click, using their credit card

information stored within their Amazon.com accounts
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Users making their first purchase will have to gmtigh an authentication process. Afterwards
they can make purchases without having to sigmtm their Amazon account using the 1-Click

functionality.

To use Amazon MPS, first, the customer clicks an'fhay with Amazon" button which directs
them to a mobile site hosted by Amazon PaymentamRhere, the customer can pick which
payment method they want to use from the optioayg #iready have on file with Amazon. After
the payment is authorized, the customer is thennaatically redirected back to the original
mobile website where they can then be offered thentbad they just purchased. The service

allows users to make macro and micro payments akgigAmazon account. To make

One of the first companies to launch the Amazon N#&Bandmark, a mobile content store
where customers can shop for games and applicatown&ndroid, Blackberry, iPhone, Palm

OS, Windows Mobile, Symbian, and Java devices.

Regarding fees, for users it is free to use thdidk@unctionality. However, for developers and
merchants, fees are assessed on a per-transaeiso dnd vary depending on the payment

method used and the transaction amount. On avétagere charged the following:
= 1.5 percent + US$0.01 for Amazon Payments balaaosfers
= 2.0 percent + US$0.05 for bank account debits
= 2.9 percent + US$0.30 for credit card
For really high selling volumes developers and mants can qualify for lower rates.
WEBSITE: https://payments.amazon.com/sdui/sduifirsg?sn=devfps/mps
* Blaze Mobile

In 2008, the California based company launched éMpbile, a downloadable Mobile Remote
Payment application that allows users to remoteiscipase goods in real time at stores, view
electronic receipts, pay bills, manage bank acsodirdm banks such as Bank of America,

Citibank, Chase, Washington Mutual, Wells Fargopi@& One, and many others, purchase
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event tickets (with select versions of blaze), gitections/maps, and receive real-time

redeemable coupons.

Once the application is downloaded into the MoBile®ne, the user must register must activate
the account via TXT/SMS. Then the user must regetgpecific account from which the money
will come when a transaction takes place. This aeta@an be monitored using its Money
Manager option inside the application.

Blaze Mobile have also partnered with Master CaagiHass to support its NFC sticker which
enables payments at any of the more than 141,006ha& locations that accept MasterCard
PayPass. It is important to highlight the fact thatmake mobile proximity payments at wave-

and-pay terminals, the user must sign up for gopid-MasterCard PayPass card.

To download the application costs US$1.99, andde the NFC sticker the user must pay

US$4.99 per month. The application allow users &x@micro and macro payments.

The application works with multiple cell phones,cluas LG, Motorola, Nokia, Pantech,
Samsung, and Sony-Ericsson linked to AT&T, AllteldaT-Mobile accounts. There is also a

downloadable application specifically designediRitones.

Blaze Mobile main partners include: Alltel, T-MobilAT&T, Apple, Appsolutely Everything,
nTelos and MasterCard.

WEBSITE: https://www.blazewallet.com/
* Bling Nation

Founded in 2007 but gone live in 2009, the Califoripased company provides a community
payment network, in which consumers are able tachase goods and services from local
merchants using proximity NFC mobile technologyisTtechnology links merchants to local
banks to complete each transaction. The idea isa@&FID tag from a participating bank is
placed on a customer’s cell phone. When the usatssta make a transaction at a participating

merchant, he or she taps the tag to a reader.athtalks to the bank’s back end and sends an
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approval back to the merchant. After the transaasacomplete the user receives a text message

with details of the transaction.

For a transaction to take place the merchant, see and the bank need to be registered with
Bling Nation. Using this local network, merchantsdafinancial institutions will be able to

reduce their fees associated with the traditiorsthimd of processing a debit or credit transaction
from 3 percent to 1.5 percent. The amount chargeebagh transaction is to be deducted from the

customer’s registered bank account.

Bling Nation’s first financial institution to sigap was “The State Bank” in La Junta, Colorado,
and has marketed the service under the name of RgdBling. It went live on Bling Nation’s
network in May of 2009 and already has 38 local ahents accepting the company’s
contactless-payment tags. So far, the bank hagdsabout 100 tags. Initially with only this

bank, the service has the potential to reach 5;08@mers of the Colorado financial institution.

Bling Nation allows micro and macro payments. Rdoeay fees, on a $40 Bling Nation
transaction, for example, the merchant will paycéats. Bling Nation will take 12 cents, while
the bank will get 38 cents, including 18 cents msequiring fee and 20 cents as the issuer. The

bank incurs about 10 cents in issuing costs.

Bling Nation’s main investors include Lightspeednitee Partners, Meck and Camp Ventures,
while its main technology partners are IBT, Microdica, Vincolo, SkyTel, Tecnocal and
Mechanical Studio. Regarding cell phone servicevideys, Bling Nation’s partnered with

Colorado based cell phone carrier Viaero Wireledaunch its services earlier this year.

Bling nation launched its services in La Junta, naals community of Colorado of 8,000
habitants, and have been able to see clear suddes$irm now plans to expand to communities
with a population of 30,000 to 100,000, and homesign up another 10 banks by the end of
2009.

WEBSITE: www.blingnation.com
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* Blink

Launched in 2005 by Chase Bank, Blink allows Chasalit or debit card users to pay for
purchases without swiping or handing over theidcdhe card, with RFID technology, allows
bank users to make contactless purchases at argravai/pay terminal, just like MasterCard’s

PayPass or Visa’'s PayWave.

The card allow users to make micro and macro pagsnetowever, for purchases over US$25 a

signature or a form of identification may be redads

The card is accepted in 47 different merchantsudicg Best Buy, CVS, 7-Eleven, Walgreens,
Burger King, McDonald’s, KFC, Petco and many othetsthousands of locations across the
U.S.

To use this service is free. The only costs areottes associated with the account held at Chase

Bank, such as maintenance fee, which is not diedlby the Bank.

WEBSITE: www.chaseblink.com
» Citi Obopay

Launched in 2008, the Mobile Remote Payment serdeeeloped by Obopay, allows Citibank

customers to send money to anyone in the U.S.rdlegs of their phone carrier. Users can use
the service through web browsing, TXT/SMS or dowalable App, which can be downloaded

into any iPhone, iPod Touch, Blackberry or Androéll phone.

The service offers the same options than Obopayvarils the same way. The sender only
needs the recipient’'s phone number to send the ynarigle the recipient can receive the money
without signing up for the service for up to twmés (for up to US$100 only). After that, the

recipient needs to sign up for the service. Theegarceived can go to a Citibank account or a

different bank account.

To put money into the account a credit card or baokount needs to be linked. Regarding

sending and receiving limits, on average a usersead up to 250 transactions for US$5,000 per
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month and receive the same amount. The numberaasdctions and amount limits can vary a

little bit depending on the type Citibank account.

To sign up for the service and receive money is.fiéowever, if you wish to add money from a
Visa Debit card or any MasterCard, there is a 2Egnt charge. To send money, it costs
US$0.25 to send up to US$50 and 1.5 percent adrttmunt sent if it is over US$50.

The P2P service allow Citibank users to make marronacro payments to other people with

their mobile phone from anywhere at any time.
WEBSITE: https://citi.obopay.com/consumer/FiWelcodue

* ExpressPay

With its first pilot launched in 2002, and now aetiand available to all consumers, ExpressPay
allow users to make contactless payment throughrisare Express selected credit cards. The
contactless card works just like other contactéssds, such as PayPass, PayWave, Zip or Blink.
The main difference is that American Express isstigwessPay cards with two different logos.
One logo is the universal wave-and-pay logo, whéchccepted at all wave-and-pay terminals,

and the other logo is an exclusive “ExpressPayd Jathich is accepted in selected stores.

While the regular wave-and-pay logo is acceptedindifferent merchants, the “ExpressPay”
logo is accepted at only 29. Some of these mershanlude: CVS, Walgreens, AMC, Staples
Center, Arby’s, Jack in the Box and Mc Donald’s.

The card allow users to make micro and macro patgndimere are no transaction limits as it
just depends on the user’s account balance. Reggfeles, the only applicable fee are the ones

regarding the account, not ExpressPay.

For transactions over US$25 the user may be ragjtirenter a PIN number, sign the receipt or

present a form of identification.

WEBSITE:

https://www124.americanexpress.com/cards/loyalBpage=expresspay&module=3
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e Flybuy Sticker

Launched in 2009 and developed by Oberthur Teclgredp a French company, the Flybuy
sticker will be distributed by three major worldna. Thanks to a partnership with MasterCard,
the Flybuy sticker will be offered in the U.S. t@yPass users. The sticker is a contactless
payment device that can be attached to any sunfateling a mobile phone, PDA, MP3 player
or key ring. To pay, the user places the devidé tie FlyBuy Sticker attached in front of the
contactless reader. It can be used as a normal grdyoard at any point-of-sale terminal

accepting contactless cards.

The sticker was successfully tested internatioriadtjpre deployment, and now it will start being
shipped to the different agencies. Prices haveébaeh disclosed yet, but it is assumed that they

will vary depending on the issuing financial ingtion.

The Flybuy sticker in the U.S will be a form of PPass proximity payment, and therefore, it will
be accepted at all wave-and-pay terminals thatphccentactless payments. Moreover, the

Flybuy allows the user, just like any other PayRBssce, to make micro and macro payments.
WEBSITE: N/A
* Key Bank Mobile MoneySM

In 2009, the Cleveland based bank Key Bank, hathgr@d with Fiserve to offer Mobile
MoneySM, a mobile banking service that allows banktomers to access their accounts using
any of the three primary mobile access modes: anttmded application, mobile browser, or
TXT/SMS.

The Mobile Remote Payment service allows custoneeascess to the following features:

= Balance inquiries and transaction history

* Internal transfers

= Bill payment (Micro and/or Macro payments depegadim the account)
» Alerts and notifications (including two-way alerts)

= ATM and branch locator
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The service is only on pilot, for which there istmouch information regarding fees or how

specifically the service can be used or using whyple of phone.

Mobile MoneySM is the result of Key Bank’s partrtgps with Fiserve, a global provider of
information management and electronic commerceesystfor the financial services industry
from the U.S., and M-Com, which is an internationabile banking and payments solution

provider based off New Zealand.
WEBSITE: N/A
» KushCash

Developed by Secure Wireless Transfers Corpord8WT), based off California, KushCash
was launched in 2005. The company offers its serthcough a free downloadable application

that allows users to make P2P micro and macro patgfiem the web or any mobile phone.

To start using the Remote Mobile Payment servioe,user must create an account and register
his or her contacts, and account information. Td amney the user can use a credit or debit
card. Opening an account and sending money isbirgeKushCash charges 2.8% + $0.30 when
adding money and $0.50 every time the user recenasey or withdraws money to his or her
bank account.

To send a payment using a phone, the user mustdgster his or her contacts. Then, the user
can access KushCash's WAP site or download the lené{mp, log in, select someone in their
contact list or create a new contact. Then yougager the amount, click send, and the payment
Is instantly sent. Within their account, users cegate a social money network of sorts by adding
friends to their account. Once they have addedhdse users can keep track of cash sent,
received and pending “.0.U.’s”. If someone owes tiser money, he or she can send them a
“friendly reminder” to request the cash.

KushCash’s main competitors are OboPay, PayPal antPayMe.

The company’s main website has been inactive fanestime now, for which it is uncertain
whether the company it’s still active or not.
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WEBSITE: www.kushcash.com

* MasterCard Money Send

Launched in mid-2009, the service allows users éndsand receive funds via TXT/SMS
messages, by a mobile Web browser, a downloadatye ér over the Internet from a PC. The
Remote Mobile Payment permits users to make P2m@atg by linking their MasterCard or
bank account to their mobile phone. The only bamside for this service so far is The Bancorp

Bank, but with time more banks throughout the W.join.

Users will be able to do micro and macro paymentg with a MasterCard prepaid card issued
by The Bancorp Bank. Later, they hope to add actesshecking accounts, as well as

MasterCard debit and credit cards.

After initiating the transfer by any of the meangntioned above, the sender approves the
request by entering a MoneySend mobile PIN whiclobtained upon registration. Then the

recipient receives a text message confirmatiomefttansfer (for pre-registered users) or that the
transfer is pending (for yet to be registered yserfhe funds can then be accessed by the

recipient through an account designated duringebsstration process.

While receiving money is free, The Bancorp Bankusrently charging US$0.29 for sending up
to US$50, up to $0.99 for transferring between UB&5d US$200, and up to US$2.95 for over
US$200. The limit to send is US$2500 per month.

MasterCard’s main partner in providing this serviseObopay, which provides the payment
platform for mobile payments. This also means thatservice works from any cell phone that

can connect to internet or send TXT/SMS messagesfram any U.S carrier.
WEBSITE: http://www.mastercard.com/in/personal/eoeysend/
e Mobile Money — MONITISE (US)

Formed in 2007, Mobile Money is currently working UK and USA offering mobile remote

banking services such as Balance Inquiries, Miaté®hents, Transfer Funds, Receive Alerts and
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Pay Bills, to customers 24/7 using their handsétsthe U.S. the service is under the name of
Monitise while in UK is named MONILINK.

To get started the user must first register ontimar financial institution and the respective
accounts. The user can register multiple bankimguaats, credit cards, and/or pre-paid cards and

manage them from anywhere at any time with thandsats.
The service can be easily access from your mobibe@ through:

» TextmessagingWith this option it is only possible to check thecount balance and

receive alerts

» Downloadable application (iPhones and Blackberrieg)d Mobile web browser

Here users have available all the options prewodsscribed.

This service allows macro payments through the ifgayill” option. Users can pay any hill
from their phone, such as cable, internet, elattricredit card payments, etc. Monitise does not
charge users for using text messages, the userf@agemium messages/sms, and the cost will

depend on the carrier.

Monitise’s rapid growth in recent months saw 100,06@w customers register for its services in

May and it is on target to reach a total of ondiamlsubscribers by the end of 2009

Current key partners include VocalLink, Metavant8B&, Lloyds TSB, first direct, Alliance &
Leicester, Royal Bank of Scotland, NatWest, Vodefo@range, O2, T-Mobile and Hutchison
3G

The latest partnership was established with Visarhational in June of 2009. Visa’'s partnership
with Monitise will help in the development of NF@yments that will enable users to use their
mobile phones to buy goods and services, make pagmend receive valuable information and

offers, and transfer money, all with their handset.

In the near future, Mobile money is expected toagio Asia Pacific, India, and Africa and it is

also expected to offer the following services:
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= P2P Payments

= [nternational remittances
= NFC payments

= Couponing

» Loyalty/Rewards Programs
WEBSITE: www.monitise.com
*  mPayy

Founded in 2007, the Chicago based company all@tsu® shop or send money to friends
online with their mobile phone, computer with imtet access, or through a social network, such
as Facebook. Regarding the mobile phone, mPayyswawitkk any mobile phone that can access
the Internet and can send/receive TXT messages d&rogmmetwork. It also works with iPhones

and Blackberries.
The Remote Mobile Payment service offers diffetgpes of accounts:

= mPayy for individualsAllow users to move money online, over mobile pés, or

over social networks

= |DEA for small businesse$DEA Accounts will allows users to sell throughlime

auctions or their own website, or on the road whekiir Mobile Device
» REACH for internet retailTargeted to large internet retailers

= LIFT for fundraising: For charities that host their own website so thagy accept
donations

To start using in it, the merchant or individuakds to create an account at mpayy.com. There
the user will be asked to link a checking accowmter a mobile phone, and other basic
information. Once the account has been set ups @& merchants can access to their account
through their mobile phone by visiting http://m@&rhpayy.com. The process is the same when
using internet from a computer, but they just hawevisit www.mpayy.com. To complete a

transaction, the will be provided with a list of ygato check out, one of them will be mPayy

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE

UNITED STATES OF AMERICA AND THE UNITED KINGDOM 139

Checkout. When clicking there, the user just entieesregistered mobile number and password
and the money will debited from the registered &heg account. .Another option to send or

donate money is a widget application for MySpaa# Bacebook.

It is important to highlight the fact that everyapér on the transaction needs to have an account

with mPayy so the transaction is completed.

In less than a year since it started, the companydiready registered 2000 members. Regarding
fees, for buyers there's no cost for using theesystand they receive 1 percent cash back on
purchases over US$50. To transfer money, the sogeio too. Sellers who open a small-
business account are charged 2 percent of thepgake per transaction, plus a US$.20 flat fee.

Online retailers and charities are priced below tha

The service allow users to make micro and macraneays. However, for buyers, they are
limited to US$500 per rolling 30 days to make pas#s unless they have a linked credit card,
then their limit is US$1,000

Current mPayy partners include iOffer.com, Lawbdoksss.com, The Alliance for Lupus

Research, mySpace, Facebook, and Performance irdss T
WEBSITE: www.mpayy.com
= M-Wallet — Motorola

Launched in 2006, the Remote Mobile Payment platfdeveloped by Motorola offers a user
friendly interface that allows users to pay bills time, transfer money to another person,
perform basic banking operations, or make purchasesretail store. The service also benefits
companies to market their goods by virtually isgulioyalty, coupons, or gift cards directly to
the user’'s mobile phone. M-Wallet users must opisineceive coupons or other promotional
services, allowing them to choose preferred mertssharho participate in the program and

thereby reducing spam.

The solution consists of two components: first, Mdl&t is the application that consumers and

merchants download from the Internet; second, tlaflétVService Center allows the operator to
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manage administration, registration, issuance eflitcrand debit cards, coupons, archiving,
customer profiles and maintenance

Once the Motorola M-Wallet Solution is activatetie tsubscriber can begin enrolling other
associated services, such as bill payment, baak/@ial transactions, debit and/or credit cards

for shopping, coupon access and redemption, aret tthes of transaction services.

For now, M-Wallet is compatible with all U.S. c@lhone networks, and it works with
GSM/CDMA/IDEN technolgies and is compatible with ilyian, Pocket PC, Palm, J2ME,
BREW and SimTk phones. The service currently targéte 2.2 billion mobile phones

worldwide that are available and ready to use Maé&s M-Wallet application.

The person-to-merchant service allows micro andron@ayment, as the transaction doesn't
necessarily have a limit, and they will dependtmnlialance of the linked account.

In 2007 Motorola partnered with Discover to run raltand offer users mobile banking

applications through the use of Motorola’s M-Walf@atform. The service supported NFC
technology for RFID-based payments. A NFC chip iitegk onto the user's mobile phone
allowed users not only make purchases but alstoived them to make P2P money transfers,
redeem electronic discount coupons, and check #oeiount balance. All this, by tapping their
NFC enabled phone into a Radio Frequency readeul®eof this trial have not been disclosed
for which the technology it is still under trial @it is still to be widely implemented among

consumers in the near future.
WEBSITE: N/A
= Obopay

Founded in 2005 and active within the US in 2006pgay is a pioneer in Mobile Remote
Payment services in the U.S. Obopay allows peaplsend money to anyone with a mobile
phone number. Due to the fact that the companwptisviling to provide usage statistics, the real

success and usability of the system it is stillnown.

Some of the main Obopay investors include Redpéamtures, Onset, Richmond Management,

Alliance Bernstein, Qualcomm, Citigroup, Sociétéh&msle, Essar Global, and Nokia.
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Registered customers have the option of choosirmgngrdifferent types of accounts from which

they can send money:

Obopay Mobile MoneyCustomers use their Mobile phone to use ObopaySMS,
Mobile Application (initially available to Blackbees and nowadays being present in
most of AT&T and Verizon smartphones) and web berw3he SMS technology only
allows users to send, receive and request moneie vilne other technologies have
additional features such as balance checking, enfriends and transaction history
checking.

Obopay Instant Checkaudn Obopay Widget can be added to Facebook, My& paad
other popular sites to receive payments, ask forations, or get paid for goods and

services.

Obopay Family AccountAn Obopay prepaid card can be charged for pelsona

family’s purposes/expenses, or simply get cash oM TM.

Obopay Pre Paid MasterCardhll the options previously described are avaiahlith
this type of account. . Money can be reloadablglbyne, there’s no minimum balance

and automatic payments can be set up

Obopay’s main service focus is P2P (Person to Resayment which means users can pay to

merchants as long as it involves paying to a sjpgoeédrson, such as a barber for example.

In order to cash the money received, the receivestrareate an account (if the user does not

have one), and once the money is received refuredsad allowed.

Obopay allows macro payments and has multiple optan the account limit depending on the

type of service. However, in general, Obopay alltraasactions for up to US$5000 dollars per

month

For every transaction a fee of US$0.25 is chargdti¢ sender. If the money comes from a bank

account, there is no additional charge. If there rast enough funds on the bank account then

Obopay charges US$6. A fee of 1.5 percent of theuamsent will be charged if the amount

comes from a Visa or MasterCard.
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Using the Family account, Obopay charges US$1.95npenth per card while it charges
US$4.95 per month to keep a pre-paid MasterCard.

After setting up an account with Obopay, the user @dd funds from a bank account or from a

Visa Debit Card or any MasterCard (credit or dedt)his or her phone.

Regarding partnerships, Obopays established aguahip with Verizon in 2007, in which
customers pay a monthly fee for subscription oa @gabscription. During 2008 Obopay has also
partnered with Citibank and MasterCard. Citibankmpership allows customers to access to their
Citibank accounts via Text/SMS, Browsing (WAP) otie@t Application (downloaded),
MasterCard partnership allows MasterCard users p2@ment service. The latest enables
MasterCard issuers to offer their credit, debit @nelpaid cardholders the option to send and

receive funds through their mobile phones.
WEBSITE: ww.obopay.com
*  POPmMoney

Launched in 2009 and developed by CashEdge, itvalloank users to “Pay Other People”
(POP) using the recipient’s email address, cellneghaumber or bank account information.
Offered directly from within the bank’s current o or mobile banking applications, the

service allows Mobile Remote Payments directly fitbia user’s bank account.

The P2P application allows users to make micro @madro payments through their banking

institution online, sending and receiving TXT/SMiSusing a mobile downloadable application.

The service does not charge users, but becauseettvice is associated with a banking

institution, depending on the bank, there may feedo be paid.

CashEdge already serves 600 financial institutinokiding seven of the nation's top ten banks
and processed $50 billion in online funds transfersbank customers in 2008. The company
plans to market POPmoney to its existing clientg thse the company's TransferNow service,
which allows individuals to send money to otherspas. But while with POPmoney senders

only need the receiver's e-mail address or molleae number, TransferNow requires bank-
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account and routing-and-transit numbers. Becausiisf POPmoney is considered an easily

integrated extension of TransferNow.

The service is expected to be fully operationghatend of 2009 while banks are implementing

the service.
WEBSITE: www.popmoney.com
* SpeedPass

Originally launched in 1997, the contactless paytnsenvice, with RFID technology provided by
Texas Instruments, allows users to pump gas ta theicle in any Exxon and Mobil gas
stations or buy goods from the gas station storéls & Speedpass key tag. First, users must
register online for free and link their credit oehit account information to the key tag. To
complete a purchase, users only need to wave theeda front of the designated area. The user
can set up on his or her account online whethenairhe or she wants a receipt for each

transaction.

More than 6 million Speedpass devices have beeredss the U.S. since it was launched.
Speedpass is accepted at more than 8,800 ExxorMabd retail locations in the U.S. The

contactless service allows customers to make nawtanicro purchases through their key tag.

Exxon and Mobile are working together so in theufat SpeedPass is accepted in several
McDonalds, retailers, and restaurants nationwide.

WEBSITE: www.speedpass.com
e Starbucks Card Mobile

Launched in 2009, Starbucks offer a downloadabldi@ion for iPhones and iPods Touch,
which allow users to make Remote Mobile Paymentekgcted Starbucks stores in Washington
and California.

To make a purchase with the application, the usdrfpllows the easy steps, and at the end the

user will be provided with a 2D bar code which Vo used to complete a single transaction.
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The application was developed by mFoundry and ftée to download. Besides allowing the
user to make micro payments, the application alknva them to reload their pre-paid card,

which is linked to the application, and check thmtance.
WEBSITE: http://www.starbucks.com/mobile-apps/StetsCardMobile/
* Amazon - TextBuylt

Launched in 2008 by Amazon, the Mobile Remote Panrservice allows users to find and buy

products sold by Amazon.com using text messaging.

Certain items that are available as ‘Deal of thg'da have a ‘Gold Box Discount’ will not be
discounted when purchased through Amazon TextB#though using this service is free,

standard text messaging rates may apply dependitigeocarrier used.

Just like the previously described services, thex nsust have an Amazon account, which must
have a credit card/bank account registered, celhpmumber does not need to be registered.

Also, a shipping address must be registered siteireis directly shipped there.

The service works with the same U.S. phone carraerd credit cards accepted are: American

Express, Diners Club, Discover, MasterCard and.Visa
WEBSITE: https://payments.amazon.com/sdui/sduifpelmobile
* Amazon - TextPayMe

Founded in 2005, but acquired by Amazon in 200& ,Rkemote Mobile Payment service allows

users to send money to people, request money fempl@, and check their registered account
balance using text messaging. The service works aviy mobile phone capable of sending text
messages. While phone carriers may charge for chelatext message sent/received, sending

and receiving money is free.

TextPayMe works with the following U.S. carriersT&T, Alltel, Boost, Midwest Wireless,

Nextel Communications, Sprint PCS, T-Mobile, VernAireless and Virgin Mobile
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To use this service, the user must first creat@@ount online at amazon.com where a cell
phone number and a bank account or credit cardbailtegistered. When registering the cell

phone the user will get a user-created PIN thdtlatér be used to confirm payments.

Although the account is linked to a bank accourdredit card, the maximum amount that can be

sent or received per month is us$500.

TextPayme allows P2P payments only within the U.S.
WEBSITE: https://payments.amazon.com/sdui/sduifpelmobile
* Wells Fargo Mobile

Launched in 2007 by the California based bank, $Vélirgo Mobile enable users to connect to
their accounts via mobile web, TXT/SMS, or iPhoRed Touch App (Since 2009). Users can
check their account balances, review recent agtitriansfer funds, or pay bills with their mobile
phone. The Wells Fargo Mobile service works ontnmosbile phones with internet access, and
that supports WAP 2.0.

To start using the service, the user must firsehaWells Fargo account, and then the user can
register for the Mobile Remote Payment servicenenfrom a computer or web-enabled phone.
To pay bills and transfer money to other Wells Baogistomers, the user must register the

desired accounts and people to transfer to whatiogethe Wells Fargo Account.

Through the Pay Bill option, the mobile serviceoalf users to make micro or macro payments,
depending on the bill amount. Regarding fees, #mice is free of charge (iPhone/iPod Touch
App is free too), but additional fees regardingeinet and text usage may apply depending on

the carrier.

As Wells Fargo was named Best Consumer Internek BatJ.S by Global Finance in 2009,
they keep working really hard to provide the beshote banking services to its 15.9 million

active online customers.

Wells Fargo Mobile works with all of the U.S. cans, some of the most important are AT&T,
Alltel, Boost Mobile, Nextel, Sprint, T-Mobile, Vemon and Virgin Mobile.
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WEBSITE: https://www.wellsfargo.com/mobile
e Zenius MobilePay

Launched as a demo in late 2009 by Zenius SolytibesCalifornia based company developed a
software to be used on NFC-enabled phones, whiotv aisers to make contactless transactions
with Mastercard PayPass, Visa payWave, AmericarrdsSspExpressPay and Discover Network
Zip. The software can interface with multiple mebwallet applications, and can run on GSM
NFC-enabled phones. Right now the software rung emiNokia models 6131 and 6212 but can

be ported to additional phone platforms upon regues

Right now the Demo of the software is offered friegt, to upgrade it will cost. Prices have not
been released yet. Once the software is fully alsbgl| it will allow users to make proximity
micro and macro payments to merchants at any wadeay terminal, but instead, they will be

able to use their mobile phones.

Although the software was designed to make coms&tlpurchases, other embedded
applications, such as redeeming coupons or chetkengegistered account balance, can be used
remotely.

WEBSITE: N/A
e Zip Card — Discover

Launched in 2007, the card allows discovery cretbbit, and pre-paid card holders to make
purchases contactless. The Zip Card works in tineestashion that Master Card’s PayPass,
Visa's PayWave and American Express’'s ExpressPhe card works at every wave-and-pay
terminal, which supports the same standard raéiguiency for all contactless cards mentioned
above.

Because the card is linked to a specific accoumtuder can make micro and macro payments.
However, just like other contactless cards, fondeactions over US$25 users may be required to

sign or present a form of identification.
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Some of the financial institutions issuing the Zprd are: First Bank & Trust, GE Money (for
Wal-mart and Sam’s Club branded credit cards), teat Bank, HSBC Financial Corp., Palm
Desert National Bank and West Suburban BancorpAlsn, since 2006 Discover started issuing
debit cards, thanks to the acquisition of Pulseni®ay Systems, which expanded Discover

services to more than 4,500 financial institutiand 289,000 ATM across the U.S.

Besides the card, Discover Zip offers a key chaim &nd, a mini-adhesive card that can be
attached to personal items, such as a mobile pirib&,or MP3 player. Currently, the sticker is

being tested but it is expected to be launchedinvilyear.

Discover Zip is accepted at over 60,000 U.S. marclhecations. Regarding fees, they will

depend on the issuing financial institution.

As of 2009, Discover Zip’s newest partners inclitbss and Home Depot.
WEBSITE: http://discovernetwork.com/paymentsolusifeatures/zip.htmi
Other Upcoming Services

Although many services are already working in th&.Uthere are quite a few that are being
developed and sooner than later will availableht® public. One of these services is AcCells,
based off Israel. The company has a solution cale@ells mID which enables contactless
payments with any mobile phone. The way it workbyisdentifying a mobile phone using only
near field GSM signaling and authenticate it axqueito the billing servers. All the required

information to complete a transaction is obtairmedfthere.

Other solutions include OneTXT, with its product OR which provides payment processing
services for social networks, online games, parigon TV shows, and other social media. The
platform enables social media and entertainmentpemmes to accept payments, create loyalty
programs, and send marketing messages without rd trty owning the transaction,
information or the relationship. OneTXT is based\iew York City, with additional offices in

San Francisco.
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Money Gram has also partnered with Affinity Intdromal to allow consumers to use
MoneyGram’s agent network of over 180,000 locatiarmund the world to send money to an

account associated with a mobile device.

Not only services to customers are about the laeohchut there are also service providers to
digital merchants, which allow them to better chertheir transactions through customers. Two
of the big ones are PaymentOne and Netsize, whiahige digital merchants with a Mobile
Remote Payment service that allows users to matehases of digital content with their mobile
phones. These service providers are not new inigirgy payment services, but their mobile

payment services have recently been launched, Haiwvtheir expansion has been slow.
3.1.2 United Kingdom

This section will not include specific banks thasue PayPass or Paywave contactless card
(under the assumption that they are the most popolatactless cards). However, BarclayCard
One Pulse is included because, besides being aat@ss credit card, it is a dedicated card to

pay for U.K.’s transportation fares (Oyster).

* BraclayCard OnePulse

Launched in 2007 by Barclays Bank in U.K., the aatless card is the only card that combines
the functionality of Transport for London’s Oysteard, with a Visa PayWave credit card. The
proximity payment system allows users to pay fairthpublic transportation by charging the

card, or pay for other items using their creditibak.

The contactless card allow users to make micro paysnof up to £10 in over 7,000 shops in
London and other 3,000 in U.K.. Some of the merthdmat accept this type of payment are:
EAT, Yo Sushi!, Coffee Republic, Prét a Manger &nidpy Kreme doughnuts.

Although there are no annual maintenance fees,|&8ascBank may charge the user with extra

fees for usage, recharge or issuance.

WEBSITE: http://www.barclaycard-onepulse.co.uk/&ethil.html
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+ MoBank

Launched in 2009, the Remote Mobile Payment dovdabke application allow iPhone, iPod
Touch and Palm Pre users to buy cinema ticketshedo books, tickets, flowers, gifts and
takeaways with their mobile phone. To use this iservusers must first download the
application, then, they have to register a creditebit card, and finally, setup a PIN code to
access their account. The application can be dameld into any of the mobile devices

mentioned above regardless of their carrier.

MoBank allow users to make micro or macro paymbgteegistering an account from one of the
following banks: Abbey, Bank of Ireland, Halifax,aBk of Scotland, Cahoot, Co-operative
Bank, First Direct, HSBC, Intelligent Finance, Ltsy TSB (UK), Nationwide, NatWest (UK),
RBS, and The Woolwich. Mobile purchases are acdeipten the following merchants:

» Thetrainline.com (Train tickets)

»  Waterstones.com (Books)

» Throntons.co.uk (Chocolates)

* Interflora (Flowers)

= MyVue.com, Cineworld.co.uk, Odeon.co.uk (Movieéts)
= Justtheflight.co.uk and Ticketweb.co.uk (flights)

» Game.co.uk (gaming)

= Deliverance.co.uk (food delivery)

Besides allowing the user to make purchases, thslenapplication allows the user to check the

balance of the registered account and see mirstaits.

The application is free to download, and it is fedgo to check the account balance and mini
statements. However, for every purchase or tralmsacd charge of 50p will be charged to

registered account. The amount is billed every it so the users get charged £2.50 for
making between 1-5 transactions every 3 months.uBee has also the option to make a one-
time payment of £15 and never be charged for ams#ction. Cost of internet, airtime minutes,

will depend on the carrier.
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Only Maestro, MasterCard, Visa, and Visa Debit sasdued by UK financial institutions can be

registered and used with MoBank.
The application’s platform was developed by NTT d&hg Online.

WEBSITE: http://www.mobank.co.uk/mobank/

* Mobile Money — Monilink (UK)

Formed in 2007, Mobile Money is currently workingthe U.K. and the U.S. offering mobile
remote banking services to customers 24/7 using hlaadsets. In the U.S. the service is under
the name of Monitise while in UK is named MONILINK.

To get started the user must first register onlcmene of two services offered. The service can

be easily access from your mobile phone through:

* Mobile Money Text Services, which allow users to check theifabce by text, get

account balance alerts, weekly balance alert apdsea transaction alerts.

* Mobile Money Manager App, which allow users to make transfgeg, real-time mini

statements and balance, check usage history, akel intarnational payments.

The Mobile Money app works on most mobile phonéshé mobile phone has a camera or
games installed it should support the applicatidiowever, iPhones and Windows Mobile
devices do not currently support the applicationvidoad. In 2008, Monilink launched an
application for Blackberries which allow users frosmlected banks which allows them to

perform basic banking operations

Current financial institutions that provide thisndee in the UK are: NatWest, Royal Bank of
Scotland, Ulster Bank, Alliance and Leicester, &lce and Leicester Commercial Bank, First

Direct, HSBC and Lloyds TSB. Depending on the chdsnk, the services available vary.
Monilink’s main partner is Carphone Warehouse, @indK’s main mobile phone retail chains.
Costs for using the service vary also dependingtlon financial institution and carrier.

Vodaphone, Orange and Virgin Mobile users are athrgy the financial institutions for
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downloading the application. However, texting id4 sbarged by the financial institutions but

only by the carrier, depending on the plan andiserv

Monilink works with every UK carrier: Vodafone, OQrange, T-Mobile, 3, Tesco Mobile,
and Virgin Mobile.

In the near future, Monilink is expected to alloustomers to move money between accounts,
pay bills, and purchase travel tickets.

WEBSITE: http://www.monilink.co.uk/

e Oyster

Launched in 2003, the service, which is a card amigd with an RFID chip, allows users to pay
for public transport in a contactless manner, wittiie Greater London area of the U.K. The
proximity service works on the London Undergroumgses, the Docklands Light

Railway (DLR), London Overground, trams and somédwal Rail services.

Although the card is design to make micro paymantsn be charged for up to £90 at once. To
recharge the card, users have the option to pagegrifl.gov.uk/oyster, at Oyster Ticket Stops,
at Tube and London Overground station ticket offiemd touchscreen ticket machines, or at

London Travel Information Centres.

In order to start using the Oyster card, users risitregister the card in person at a London
Underground Station. The cost of the card is £5cmes with £2 of credit. If lost or stolen, the

user must pay £5 and submit a new registration feitim a photo.

Over 10 million cards have been issued of whictuado5 million are in regular use. As of
March 2007, more than 80 percent of all tube argdjburneys use Oyster. Around 22 percent of
all Tube journeys are Oyster Pay as you go, arduysercent cash.

The Transport For London and O2 partnered in 2@0défter the Oyster ticket functionality
through mobile phones (NFC equipped). Because ghattt NFC functionality are extremely
limited in UK and not widely expected to see mad®tup for some years, TFL concluded, after
the trial, that this service will be launched bef@013.
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The development of Oyster card came from a contoativeen Transport For London and
TranSys and TranSys current partners include ERISCarbic.

WEBSITE: https://oyster.tfl.gov.uk/oyster/entry.do
* Payforlt

Launched in 2006, but gone live in 2007, the UKeolaservice developed by Vodafone, Orange,
3, T-Mobile and 02, allow users to buy mobile comtieom any mobile phone that can access to
the internet. The Mobile Remote Payment costs ngtho the user. The user will only have to

pay for the bought content and internet time, whiepends on the carrier.

The user does not need to have an account oreedistthis service; neither has to register a
credit card or bank account. Whenever the usertheeBayforit symbol on a mobile portal, he
or she simply needs to follow the on screen insitvas to pay for your content. The amount will

be added to the monthly bill or pre-paid cell phaneount.

The service allows users to make only micro paysémtup to £10. However, the amounts are
fixed, which means the user will be charged indigenounts, such as £25, £5, £1, £15. The user

will not be charged £6.35 for example.

To make the payment go through, Payforlt count$ Witcredited Payment Intermediaries, to
ensure that transactions are managed and processedordance with the Payforit rules and
conditions. These intermediaries are: 2Ergo, Barep.Dialogue Communications, Ericsson
IPX, Hybyte Solutions & Services, mBlox, Mobile émnactive group, Sybase365, MX Telecom,
Netsize, Tanla mobile, Oxygen8 Communications, &gn and Win.

Payforlt aims at providing this service to overrlion users in the UK and plan to extends its
service online and allow macro payments as well.

WEBSITE: http://www.payforituk.com/
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e ZapaTag

Launched in 2009 by Zapa Technology, an lrish bas®mdpany, the service allows users to
attach a Tag to their phone and use it to partieipamultiple retail loyalty and other programs
such as prepaid payments, mobile gift cards anch@tions. In UK, the mobile payment service

platform will be provided through Postilion.

For now the pay-to-merchant proximity service oallpw users to make micro transaction at 32
different location of Insomnia Coffee shop in lredia To get started, users need to pick up a tag
at a participating location, register the tag amlat zapatag.ie and then start using the service by

-tapping at the cash register to receive bonuseseamards.

Besides Insomnia, the service is expected in tiae fodure to be functional in different types of
outlets including restaurants and coffee shopghiclg and accessory stores, grocery, wine and

delicatessen stores, entertainment venues andsatations.

The contactless payment initiative also provideuess such as online and mobile alerts to
advertise in-store promotions, mobile-based ineestio encourage foot traffic, and interactive

customer loyalty programs tailored to individuahsamer spending patterns.
3.1.3 U.S.and UK.

« BOKU

Launched in 2009, BOKU currently operates in ov@rcbuntries thanks to their acquisition of
Paymo and Mobillcash businesses. Based in Caldptmit with offices in Europe, Asia and
Latin America, BOKU reaches over 1.6 billion conssmworldwide, and is funded by leading
Silicon Valley entrepreneurs and venture capitl8enchmark Capital, Index Ventures and

Khosla Ventures.

BOKU allows users to pay for digital content, usthgir mobile phone device, inside games or
social networks such as Hi5 or Facebook. The makieote payment takes place when users
click on the ‘Pay by Mobile’ button on the merchardheckout page, enter their phone number

and agree to payments by sending and receiving tetSnessages. The platform takes care of
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financial conversion rates in all countries, ants lthe publisher choose different prices for

different countries.

The amount billed for purchases through Boku’s neolsiervices will be charged on the
customer’'s upcoming phone bill. Because the feesufing Boku's services on the user’'s
Mobile phone are charged through each specifigezathey can vary from 10 to 50 percent of

the purchase price.

Boku allows mobile payments for micro-transactiémsgames in applications that are initially
offered on services and games such as Hi5, Puzirge®, Aeria Games, and multiple
applications on Facebook and MySpace. Thanks touBo&cquisitions of Paymo and U.K.
based MobillCash, the company has secured paripserstith most of the main cell phone
carriers in the world. More specifically, Boku cancept payments for 193 carriers to date.
Main carriers include AT&T, T-Mobile, Virgin MobileVodaphone, Verizon, Sprint, O2 and

Orange.

Some the latest partnerships include Badoo, fatfopgsambit, Jambool, Meez, Offerpal,

Playfish, Slide, Sometrics, Slide, Super Rewards|Hay, and WeeWorld,
WEBSITE: www.boku.com

* Google Checkout Mobile

Since 2007 the California based company allowssuserquickly make purchases from their
mobile device from any WAP enabled checkout mertlihat accepts this mobile payment.
Users need to have or set up a Google checkoutiatao which they will put all the relevant

information to complete a purchase, such as coediebit card information, billing and shipping
address, email address and password. To be abketGoogle Checkout Mobile, unlike regular
Google Checkout used from a desktop, the user fingsset up a PIN code which later will be
the only piece of information needed to completg mansaction when navigating through the

internet with their mobile devices.

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE

UNITED STATES OF AMERICA AND THE UNITED KINGDOM 155

The mobile remote payment alternative, offered byo@e, needs to first be enabled by
merchants before users can make purchases. Mesahaed to have a mobile-friendly site and

adhere to standard Google Checkout content policies

Google Checkout Mobile allows Micro and Macro pawtseto registered merchants. Users can

make purchases for up to US$70 per transactioruprid USD$1400 per month.

Regarding fees, for Merchants it depends on theinthly sales, the more they sell, the less
percentage they pay. The percentages go from 2B%@ercent plus a fixed US$0.30 per
transaction. For users, the will be charged depgndn the carrier for minute connected to the

internet.

Google Checkout Mobile tries to target the milliaxfspeople who search for items on Google

from their mobile device on a daily basis.

WEBSITE: http://checkout.google.com

« mPark

Launched by Payzone in the U.K. in 2001, mParl®aattustomers to pay for parking remotely
with their mobile phones in the U.S., Ireland, Gany, Australia and off course, the U.K. The

way it works is:

* Find an available parking space

» Dial the mPark number shown on the ticketing maehin

= Enter the 4 digit parking location number as insted by IVR
» End call

» The meter is now activated, displaying a personetting

* Press a button to select parking duration required

» Press a button to confirm payment

» Parking ticket will be printed automatically

= Display ticket on your windscreen
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Afterwards, the customer gets a confirmation mes¢8y1S) and is billed through the registered
debit or credit card. However, recently mPark pemed with O2 in the U.K., so customers can
also get billed through their regular mobile phaileonly if they have a contract with the MNO
(no pre-paid).

Because the payment depends on the parking timeetain restrictions, the customer can pay

either micro or macro payments.

WEBSITE: www.mpark.com

 PayPass — MasterCard

Launched officially in 2005 after a nine month segsful trial in 2003, PayPass offers a Mobile
Remote Payment alternative that allows users toenm@son to merchant transactions via
contactless RFID technology. Users can use a GaMpbile Phone, a Key Chain Fob, or a
Wrist Watch to make contactless payments. The reiffieoptions will depend on the chosen
financial institution. Current financial institutis that offer this technology in the U.S. are
Citibank, HSBC, Key Bank, Union Bank of Californiand Washington Mutual. In the U.K.

HSBC, the Royal Bank of Scotland and Natwest, anmathgrs. Each transaction is debited, or

credited, from the users account at one of the @boentioned financial institutions.

Regarding the mobile phones, they are requirecethlBC enabled and be able to perform Over
the Air Personalization (OTA), this last one is dise configure the users Mobile Phone so it
works with PayPass. As for their carriers, durihgit first trial in 2003 MasterCard partnered
with AT&T and Nokia, however, nowadays PayPassdokia still work together but there’s no
specific carrier working with them. The mobile agtiit is still not widely used in the U.S. and

in the U.K. is not even an option.

In the U.S., although the application was desidioednicro payments, PayPass can be used for
Macro payments as well. If the user’s purchasess than US$25, then it is only necessary to
tap de device onto the RFID reader. However, iftthasaction is over US$25, the user will be
required to either enter a PIN code number or gigrreceipt. In the U.K. it is only accepted for

micro payments (transactions of £10 or less)
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PayPass can also be used in 17,500 vending machqmaegped with ePort across the U.S.,
thanks to the positive feedback from consumersdivgnoperators and soft drink bottlers, as
well as increased sales at machines that accepaatl@ss payments. In the U.K. PayPass is
accepted in over 7,000 shops in London and oth#03in UK. Some of the merchants that
accept this type of payment are: EAT, Yo Sushi!ff@o Republic, Prét a Manger and Krispy
Kreme doughnuts.

As of second quarter of 2009, MasterCard had issweatly 61 million MasterCard PayPass
cards or devices, which can be used at over 1531@)06hant locations globally. Regarding fees

for using PayPass, they will depend on the chosemdial institution and type of account.

PayPass have partnered with numerous U.S. merchsuntd as Best Buy, Office Depot,

McDonalds, Walgreens, 7 Eleven and Arbys.

During 2009, PayPass have also partnered with Blstmbile to introduce the same

service,PayPass, but as a sticker that can gaamyccell phone so the user can pay with their
mobile phone. The NFC technology is currently bedfigred in Metabank, a bank that serves
lowa and South Dakota. Payments through this miydate offered at the same retailers that

offer PayPass cards.

WEBSITES:
http://www.mastercard.com/us/personal/en/aboutedstBayPass/index.html

http://www.mastercard.com/uk/merchant/en/solutioesources/PayPass/index.html
PayPal Mobile

Launched in 2006, the California based companywallipeople, with this new service, to pay for
goods from any mobile phone that is enabled to daexifor access to the internet. However, the
user must first set up an account with PayPal, thieen the user must activate his phone for
PayPal Mobile and create a 4 digit PIN code numiwbich later will be asked for, instead of
username and password, to proceed with each ttamsa®©nce the PIN is entered the user will

receive either a call or a text to confirm the saction.
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The Mobile Remote Payment alternative allows ugerslo Micro and Macro payments in

different ways:

= Send MoneyUsers can send money to anyone by text, voicdpgying into their

account online using their mobile phones.

» Pay for goods Any time users see “Text to Buy’ on an item dss@d on an
advertisement, newspaper, street, or magazine, \hiybe able to buy the item by
texting the code displayed on the “Text to Buy'hiteUsers can also buy stuff online

from their mobile phones by logging into their Pal&ccount or straight from eBay.

= Give to Charity:Just like paying for goods, but the advertisedrithavill say “Text to
Donate”

» Check their balance and change currencig using TXT/SMS

During 2009, PayPal have implemented an applicdtorAndroid and iPhone mobile devices,

which provide the same options indicated abovenhilit much better and efficient accessibility.

In 2008 another application was launched for Blackbs. However, this application only
allowed users to make purchases through PayPatiraffehe same options and entry data

requirements than using PayPal through the intéraet a regular desktop.

Allowing P2P and Person to Merchant payments, Blaijibile targets its 73 million active

accounts in over 190 markets around the world.

Using PayPal Mobile the maximum amount allowed #orsingle transaction, for PayPal
members, is US$10,000 and, for non-PayPal memhé8$4,000 for a one-time, single
transaction. The amount to be sent or spent depganddether the account is verified by PayPal
and the funds available to the account linked. dost of using PayPal Mobile is zero but phone
carriers may charge users for text messages, dagepor airtime minutes. In the U.S. the main
phone carriers that support this system are T-MoMerizon, Virgin Mobile, Alltel and AT&T.

In the U.K. the there are over 10 million accouans all of the carriers are supported to use this

service.
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Some of PayPal’'s main partners includes BlackbeBafyShopper, and Transaction Wireless,

with whom they powered the company wCharge by Taetisn Wireless.

WEBSITE: https://www.paypal.com/mobile

= Verrus

Founded in 2000, the Vancouver based company dffetsle Remote Payment of car parking
in over 100 different cities along North AmericajrBpe and Australia. In the U.S. it is now
operating in cities like Aspen, Chicago, Coral @ablDallas, Hawaii, Madison, Miami,
Milwaukee, Minneapolis, New Haven, New Orleans, l@a#f, Redwood City, Santa Ana and
Seattle. Verrus also will allow users to pay fagitiraxi’s fare through their Mobile phone in the
near future. In just two years of operation in th&. market, Verrus has positioned itself as the
leading supplier of mobile phone payment serviaesphrking and is now supplying ten local
authorities including the City of Westminster, fireat UK authority to implement phone parking
as the only form of on street payment. Verrus algoplies its service to NCP and to Euro Car

Parks, two of the UK’s largest private parking @ers.

The way it works is, first he customer must creatprofile/account at Verrus main website,
verrus.com, and insert their credit card informmatand license plate information.Credit cards
accepted by Verrus in the U.S. are Mastercard, ,Vasal American Express, on specific
locations. The maximum number of license platebaaegistered per profile is four. Once the
account is created the user can go parking wherdneNerrus service is provided, without
coins. Right after parking the user must call ot te the posted number, enter the location and
time, then the user is reminded when the timen®at up. To extend the parking time the user
can call or text the same number again and eneeméw amount of minutes. Through the
profile/account created, the user is able to ses @ad recent transactions and print receipts.

Users can call or text from any phone, regardlésiseophone carrier.

The Remote Mobile Service provider allows mainlycraipayments, unless the parking time is

extremely long and allowed by the parking spaceidey.

Signing up for Verrus is free but there is a US&8Bts charge on each transaction, even when

adding more parking minutes. In the U.K. in additim paying for the parking, the user is
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charged a Service Charge of 20p where the parki@gsfmore than £2, and a Service Charge of

10p where the parking fee is less than £2.

Regarding partnerships, In 2006 Verrus partnereitht Wayment Processing, Inc. to offer its
payment platform through clients such as the Cityancouver, Douglas Parking and Impark.
This last one owns, manage or lease over 300,0Kngaspaces among Canada and the U.S.
Along with Impark, in 2008 Verrus have also par&temwith Republic Parking Northwest,
United Parking, and Diamond parking to offer they @f Seattle approximately 300 parking
spots that offer this type of Remote Mobile Paynedt@rnative.

During 2007 Verrus have also included on his Ul&nt portfolio Metro Transit Chicago,

Redwood City in California, and St. Paul Minneapdirport. In 2008 Verrus started to serve
the city of Miami in Florida, where now offers mdien 8,000 street parking spots. Lastly, the
most innovative Verrus application was launched wpartnering with Seattle’s baseball team,
The Mariners, and Verizon Wireless. Since 2005 asgr at Safeco Field (Mariners Baseball
Field) can order food, win prizes, get game updaiad help selecting the music to be played

during the game, by calling or texting with theienizon mobile phone.

WEBSITES:
http://www.mparkusa.com/mpark/index.jspx
https://www.verrus.com/default.asp?ctState=prFAQ

* Visa Paywave

Introduced in September 2007, Visa payWave, a ctieas technology feature that uses RFID
which allows cardholders to wave their card in frohcontact-less payment terminals to make
purchases without the need to physically swipeneeiit the card into a point-of-sale device. In
order for the transaction to be completed, the ceelds to be in close proximity (1-2 inches)
from the reader, and it must be correctly orieritetde processed. After waving the card in front
of it, the reader will light up and beep to infogyou that your information has been received and

processed.
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The Mobile Proximity Payment service offers thre#fedent ways to pay to merchants: Visa
Card, Visa Mini Card, and Visa Micro Tag. The mdifference between these options is the

size.

In the U.S., seven of the top ten Visa issuersoffiexing Visa credit, debit and prepaid cards
with Visa payWave technology. First Citizen Banldd@arclays started to issue Visa payWave
cards in August 2007. National merchants alreaadgpting Visa payWave in the U.S. include

BP, 7 Eleven, CVS Pharmacy, McDonalds, Taco Baltkdn the Box and more. A number of

national merchants are in the process of upgraplougt of sale terminals and have announced
plans to accept Visa payWave, including EinsteiiNRestaurant Group, BJ's Wholesale Club,
Circle K, Office Depot, and PETCO. In the U.K. Pame can only be obtained through

Barclays. Some of the U.K. merchants accepting amtileiss paywave are lkea, EAT, Caffe

Nero, Subway, Krispy Cream, Pret, the National Taumnsl Yo! Sushi.

The checkout process is speedier for most tramsectinder $25. If the transaction is above
US$25, then the process becomes slower, becauseagtemmer will have asked to sign a receipt,
enter their PIN, or hand their card to the cashirthe U.K the maximum purchase amount is
£10.

Regarding fees, any fees, such as enrollment femssaction fees, and annual fees, that may
apply to Visa payWave will be set by the issuinggficial institution. Some institutions may
issue the card free of charge but others may chdepending on the card program. These

numbers are to be disclosed during the applicgtioness.

Regarding other services, Visa payWave and USA fi@ogies, Inc. have recently agreed on
extending the number of vending machines termit@ld,000. These new vending machine

terminals will include G8 ePorts so users can pagehusing Visa payWave.

WEBSITES:
http://consumer.visaeurope.com/paywave/default.aspx

http://usa.visa.com/personal/cards/paywave/index.ht
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* Zong

Founded in 2000, the California based company allawers to pay for digital content
throughout social networks and online games widirtmobile phones. Zong is currently live in
23 countries across 110+ carriers and has over ill@nmusers worldwide. In the U.S. Zong
operates with 9 carriers: AT&T, Verizon Wirelesgriét, T-Mobile, Alltel, US Cellular, Boost
Mobile, Cellular One and Virgin mobile. In the UiKoperates with Vodafone, Orange, O2, T-
Mobile, Hutchison 3G and Virgin Mobile.

The Mobile Remote Payment application is featureddcial networks such as Facebook and
MySpace as well as online gaming sites, such aa Galine, IMVU and Outspark. In 2009

Zong processed mobile payments for over 10 millinigue users worldwide.

What makes Zong unique is the fact that it doesregtiire end-user registration and a mobile
phone is the only thing needed. To perform a tretima the user first needs to enter his or her
phone number. Seconds later the user receives dSIMT with a PIN code number, which
needs to be entered in order to complete the tcdnsa Zong allows users to make micro
payments and charge them through its short codésReemium SMS, or event based billing on

each month’s phone bill. Prices will vary dependamgthe carrier.

Although their transaction costs are higher thdreotlectronic payments, 25 to 50 percent of
the sales price, their conversion rate (accordingdng, the payment conversion rate is the rate
at which a user gets to the “payment completed’epaiter clicking the “pay now” button) is
significantly higher, about 10 times higher thaectlonic payments.

Zong is a division of Echovox, a mobile monetizaticompany with Headquarters in

Switzerland and California, which is backed by AdivBartners and Newbury Ventures.

WEBSITE: www.zong.com

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE

UNITED STATES OF AMERICA AND THE UNITED KINGDOM 163

3.2 Database

Because of the extent of the database, it is nedible to include it in this report. However it is

available electronically on the accompanying Chhefthesis.

4. RESULTS

The total list of services analyzed was 55. 38 vierm the U.S., 11 from the U.K., and 6 were
services operating in both, the U.S. and the U.EcdBise of the difference in the number of
services collected, the results are based on teangdion that they are significant and
proportional to the reality of each country. Itimportant to mention that the services were
divided into: U.S., U.K, and US & U.K. The servica mutually exclusive, they do not repeat

among groups. The services from the U.S. are amggnt in the U.S. and so it is for the U.K.

Based on the criteria of the database used, descoh the Analysis Framework section, the

following are the results of the empirical analysis

4.1 Type of Payment Service Analyzed

The following section aims at comparing the RMP &MP services that are currently being
offered in the U.S., the U.K., and in both, the LhBd U.K. at the same time. The results will be
delivered throughout different sections. The analygll come from the following distribution

of services.

Distribution of Services

M From a total of 55
27

RMP Contactless/PMP

Figure 55: Distribution of Services
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Within the list of PMP services, there are a nuntfdsanks that provide either Visa's Paywave
or MasterCard’'s PayPass. Because of this, somé&grail include each bank as a unique entity
(will stay “including bank”), while other graphshét will say “without banks”) will include the

single technology and not each bank as a uniquty.efbe importance of including banks lays

in its offering of an alternative to the consumer.

An exception as been made with PMP services thatigegs a unique contactless card by a
single institution. For example, Zip from Discoveetwork, Blink from Chase Bank, and
OnePulse from UK’s Barclay’s bank.

Based on the amount of services analyzed, the iyagircontactless services analyzed from the
U.S. and the U.K. were provided by banks.

Influence of Banks in Contactless services
Analyzed (from a total of 38 in the US & 11 in the UK)

M Banks ™ No Banks

us UK

Figure 56: Influence of Banks in Contactless serves Analyzed

4.1.1 Mobile Payment Distribution

For purposes of the results, “mobile” explicitlyferes to the use of a mobile phone, while
contactless refers to the use of any other mob#eicd. When using a mobile phone, the
customer can make RMP or PMP. Because of thisfitsiegraph shows the distribution of
remote and proximity payments within the “mobil&tton. For the rest of the analysis, the term
“mobile” is equivalent to “remote”. The followinggphs show the mobile payment distribution
in the U.S., UK, and both countries.
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U.5. Mobile Payment Distribution (including U.S. Mobile Payment Distribution
banks) [ 1 (without banks)
Distribution of
M Mobile B Contactiess Mobile Payments M Mobile B Contactless

B Remote 8 Proximity

Maohile

Figure 57: U.S. Mobile Payment Distribution

U.K. Mobile Payment Distribution (including U.K.Mobile Payment Distribution
banks) (without banks)

M Mobile M Contactless B Mobile W Contactless

Figure 58: U.K. Mobile Payment Distribution
Mobile Payment Distribution in Services
available in the US & the UK
M Mobile (Remote) B Proximity

0%

Figure 59: Mobile Payment Distribution on ServicedAvailable in the US and the UK
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Based on the graphs it is possible to see thataénkS. there is an even number of RMP and
PMP services. If we count each bank that providesrdactless service, then there is definitely
an impact towards a greater number of contactlessces. On the other hand in the U.K. the

number of PMP services surpasses the number of BdMAces. The few services that are

available in the U.S. and the U.K. are all RMP &m&s. Although Visa Paywave and MasterCard

are available in both countries, each has its onique rules and regulations, and because of
that, they do not count as PMP service for botmtoes.

4.1.2 Service Distribution

Service distribution refers to the different purpe@®f each mobile payment.
* RMP

While in the U.S. 16 services were collected fas tiesis, the U.K. is represented by only 3

RMP services. On the other hand the 11 serviceseptén both countries are all RMP.

When analyzing at the different purposes for usRidP, it is possible to see that in the U.S.
most of the RMP offer P2P services. While a bigtiparalso provides more than one other
service, the rest of the categories are very fragete The “Other” category refers to fundraising
and/or bill payment services. In the U.K., the gary offered are equally distributed. Although
the “Other” category has the majority (bill paymernhe array of services in the U.K. is very

fragmented.

There’s no difference among the RMP services affemehe U.S. and U.K., as they offer a very
diverse set with no dominance. Because of the lomber of services collected from the U.K.
and services that operate in both countries, thgnfentation implies that the different services

are used for more than one purpose.
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RMP Services Distribution in the US
B From a Total of 16
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Figure 60: RMP Services Distribution in the US
RMP Services Distribution in the U.K.
M From a Total of 3
2
1 1 1 . 1
Digital Content  Entertainment FMCG Other Public
Transportation

Figure 61: RMP Services Distribution in the UK

Service Distribution in Servivces Offered in the US
and the UK (RMP)

B From a Total of 6

Tl0aals

Digital Durable e-Commerce  Other Parking Taxi
Content Goods

Figure 62: Distribution of Services that are offerel in the US and the UK
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- PMP

Including banks, in the U.S. the majority of PMPveges are to purchase durable goods (81%)
and FCMG (86%). The percentage of services thawalhese purchases is not too far from the
rest. 77.27% of the services allow consumers magimghases in bars or restaurants and for

entertainment.

PMP Services Distribution in the US (including bank  s)
B From a Total of 22
19 19
17 18 17
14
1
[
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Figure 63: PMP Services Distribution in the US (Intuding Banks)

Although the percentages are lower, the trend & same when excluding banks from the

analysis.
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PMP Services Distribution in the US (without banks)
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Figure 64: PMP Services Distribution in the US (wihout banks)

In the case of the U.K. the trend is very simildrew including in the analysis banks that offer
the same contactless technology. Consumer are likelgto buy FMCG, or make purchases at
a bar or restaurant when making a PMP. Now, if weluele the banks from the analysis, the

story changes. Public transportation becomes ausglof PMP. Buying FMCG remains high.

PMP Services Distribution in the UK (including
banks)

B From a Total of 8

7
6
2
1 L
Bars/Restaurants FMCG Other Public
Transportation

Figure 65: PMP Services Distribution in the UK (induding banks)
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PMP Services Distribution (without banks)

B From a Total of 3

2 2

Bars/Restaurants FMCG Public Transportation

Figure 66: PMP Services Distribution in the UK (without banks)
There are no PMP services to analyze that operateeiU.S. and U.K.
4.1.3 Activation Distribution

Activation distribution refers to the different niemisms to activate a mobile payment service,

whether is remote or proximity.
* RMP

The results are the same for all RMP services ardlyMost of the mobile payment services in
the U.S., U.K, and those who are present in botimtces, are activated via Web. This could be
consequence of the high internet penetration oh botntries (US = 89% and UK=87% of their
populations respectively).

RMP Activation Distribution in the US

M From a Total of 16
14

Bank Other SMS/MMS Web

Figure 67: RMP Activation Distribution in the US
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RMP Activation Distribution in the UK

B From a Total of 3

2

: : L

Call Center/IVR Not Necessary Web
Figure 68: RMP Activation Distribution in the UK
Activation Distribution of Services Offered in the US and
UK (RMP)
B From a Total of 6
4
: -—
Not Necessary Web

Figure 69: Activation Distribution of Services Offaged in the US and UK (RMP)

- PMP

The case is different for PMP. Most of the PMP B&w are activated through a Bank in the U.S.

and the U.K. There are no PMP services to anahaedperate in both countries.

PMP Activation Distribution in the US

M From a Total of 22

Bank Not Necessary Other Web

Figure 70: PMP Activation Distribution in the US
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PMP Activation Distribution

B From a Total of 8

Bank Company Office Web

Figure 71: PMP Activation Distribution in the UK

4.1.4 Source of Payment Distribution

Source of payment refers to where the money comoes &t the moment of paying for a good or
service.

* RMP

The pattern seems to be the same for the U.S.hend.K. The most popular source of payment
is the bank account, followed by the credit cartthdugh a small percentage of services allow

pre-paid payments in the U.S., in the U.K. there aot any services that offer this payment
modality.

RMP Source of Payment Distribution in the US

M From a Total of 16

5

I

Bank Account Credit Card Pre-Paid Card

Figure 72: RMP Source of Payment Distribution in the US
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RMP Source of Payment Distribution

B From a Total of 3

1

.

Bank Account Credit Card Phone Bill

Figure 73: RMP Source of Payment Distribution in the UK

In the case of services that are being offereth bountries, bank accounts and credit cards are
also the most popular source of a mobile paymewweaver, very closely follows paying

through a debit-card and mobile phone bill.

Sources of Payment in Services Offered inthe USan d
the UK (RMP)

M From a Total of 6

Bank Account Credit Card Phone Bill/Mobile Pre-Paid Card
Credit

Figure 74: Sources of Payment in Services Offered the US and the UK (RMP)

- PMP

For this type of mobile payments, still the bank@amt and credit card are the most popular
source of payments. However in the U.K. it is antaire popular the credit card than the bank

account.
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PMP Source of Payment Distribution
M From a Total of 22
17 17
3 2
Bank Account Credit Card Dedicated Credit Pre-Paid Card
Figure 75: PMP Source of Payment Distribution in tle US
PMP Source of Payment Distribution in the UK
B From a Total of 8
5
3
2 2
Bank Account Credit Card Dedicated Credit Pre-Paid Card

Figure 76: PMP Source of Payment Distribution in tke UK

4.1.5 Promoting Players Distribution

Promoting players refers to those entities, or gaigythat played an important role to launch a
mobile payment service into the public.

* RMP

According to the analysis performed, Technology &V&e Providers represent majority of the
promoting players of those services being offerethe U.S., U.K, and both countries. This is

expected, because RMP requires a wider spectraaechnologies.
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RMP Promoting Players Distribution

M From a Total of 16

13
5 5
] i i
Banks Card Network  Other (Merchant,  Technology & Telco
etc) Service Provider

Figure 77: RMP Promoting Players Distribution in the US

RMP Promoting Players Distribution in the UK

B From a Total of 3

Credit Card Network  Pther (Merchant,etc) Technology & Service Telco
Provider

Figure 78: RMP Promoting Players Distribution in the UK

Promoting Players Distribution of Services Offered in the
US and the UK (RMP)

M From a Total of 6

2

B

Other (Merchant, etc) Technology & Service Provider

Figure 79: Promoting Players Distribution of Servies Offered in the US and the UK (RMP)

POLITECNICO DI MILANO

175




AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE

UNITED STATES OF AMERICA AND THE UNITED KINGDOM 176

- PMP

For this type of mobile payment, the majority o gromoting players in the U.S. and U.K. are

credit networks and banks, followed by merchantss Trend makes sense, because under the
assumption that the most popular way to make PMiBnigactless cards, its success relies on the
team work of financial entities and merchants &ate awareness and the necessary critical mass

for success.

Please notice that for purposes of this specifitiee PMP services include banks because of its

impact in promoting a service, whether is the sameot as other banks.

PMP Promoting Players Distribution in the US (inclu  ding banks)

M From a Total of 19

15 10 14
6
1
Banks Card Network Other (Merchant, Technology & Service Telco
etc) Provider

Figure 80: PMP Promoting Players Distribution in the US (including banks)

PMP Promoting Players Distribution (without banks)

B From a Total of 10

9
7
4 5
- 1
Banks Card Network Other (Merchant, Technology & Service Telco
etc) Provider

Figure 81: PMP Promoting Players Distribution in the US (without banks)
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The U.K. seem to have the same pattern of bankarfothancial institution involvement.

PMP Promoting Players Distribution in the UK (inclu ding
banks)

M From a Total of 8

6 6
3
2
Banks Credit Card Network Other (Merchant,etc) Technology & Service
Provider

Figure 82: PMP Promoting Players Distribution in the UK (including banks)

PMP Promoting Players Distribution in the UK (witho ut banks)

B From a Total of 3

Banks Credit Card Network Other (Merchant,etc) Technology & Service
Provider

Figure 83: PMP Promoting Players Distribution in the UK (without banks)

4.1.6 Service vs. Payment Source

177

The following section matches the different sersiegth a specific payment source to find what

people spend on the most when making a mobile patyraad where most of the money comes

from.
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* RMP

Based on this comparison, in the U.S., the mostealble pattern is making P2P RMP payments
with a bank account or credit card.

Service
Entertainment e-Commerce Digital Content FMCG Durable Goods

(b}
o
>
(@)
0p)
4
c
o
S
>
@©
o

Bank Account Pre-Paid Card Credit Card

Figure 84: Service vs. Payment Source in the US (RR)

On the other hand, in the U.K., the main payment®is still a bank account or credit card, but
instead of P2P payments, the highest use is “Othdrich can represent bill payments or other

applications.

Service
Public Transp. Entertainment Digital Content FMCG Other

Froma

‘ . total of 3

Payment Source

Phone Bill / Bank A ¢ Credit Card
Mobile Credit —a< Account  tredit &.ar

Figure 85: Service vs. Payment Source in the UK (R®)
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When looking at services that are being offeredath countries, the fragmentation is high. The
majority is using RMP for parking paying with a ditecard or bank account. Another trend is

paying for digital content via mobile phone billhd lack of dominance could be because of the
low number of services analyzed (6). However, utiderassumption made at the beginning, the

results are significant for the purpose of thistbe

Parking Taxi e-Commerce Digital Content Durable Goods P2p Other
12
5]
o 33 17 17 17 17 17
g % % % % % %
o From a total
= 2
S 8 of 6
“E’ = 17 17 17 17 17
= & % % % % %
o &
5 3
. 33 17 17 17 17 17
S5 X % % % % % %
8 &
=5
=
© g 17 33
=\ % %
o o
=

Figure 86: Service vs. Source of Payment for Senés being offered in the US and the UK

- PMP

The use of credit card and bank account it is atpattern when making PMP. In the U.S. these
payment sources are mostly used to pay for emtenent, FMCG, durable goods, or at a

vending machine or bars or restaurants.

The high fragmentation can be caused by the higbuammof contactless services (cards) that
allow the payment of multiple goods or servicesearwhe single technology. Banks are included

in this analysis.
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Service

Public Transp. Entertainment Vending Machine Bars/ Restaurants FMCG Durable Goods  Other

From a total of 22

Figure 87: Service vs. Payment Source in the US (AN

¥l
D ®
i

Payment Source

Dedicated Credit Bank Account Pre-Paid Card Credit Card

The trend is exactly the same. The small variatzarsbe caused by the low number of services
analyzed from the U.K. People in the U.K. tend $e more a credit or bank account to pay for
their daily needs and going out to eat or drinkisT¢ould be because of their high trust to

financial institutions.

Service

Bars/
Restaurants

Public Transp. FMCG Other

Payment Source

From a total of 8

Dedicated Credit Bank Account Pre-Paid Card Credit Card

Figure 88: Service vs. Payment Source in the UK (PR)
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4.1.7 Micro vs. Macro payments

Let's remember that micro payments are paymentgd @$10/£10 or lower. Macro payments
represent payments greater than US$10/£10.

* RMP

While in the U.S. 100% of the services analyzedvalmicro and macro payments, in the U.K.,

all of the services allow micro, but not all of thellow macro payments.

RMP Payment Size Distribution in the UK

H From a Total of 3

100.0%
66.7%
Macro Micro

Figure 89: RMP Payment Size Distribution in the UK

The same occurs with services that are presenbih bountries. All of them allow micro

payments but not all of them allow macro payments.

Payment Size Distribution of Services Offered
in the US and the UK (RMP)

B From a Total of 6

100.00%
J -
Micro Macro

Figure 90: Payment Size Distribution of Services @éred in the US and the UK (RMP)
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- PMP

In the case of the U.S., 100% of the PMP servioatyaed allow micro and macro payments. In
the U.K., although 100% of the PMP services analya®w micro payments, none allow macro

payments.

4.1.8 Current Status

Current status refers to whether a service is lat®pi‘started” or “running”.

= Pilot —Services that are not available to all comests, but a small population
running on a pilot mode to test results.

= Started — Services that have started but are raeglyused or known of by the
general population. Lacks of full awareness andementation.

= Running — Services that are running 100%, withldstaed rules and entities in

the value chain.
« RMP

In the U.S. most of the services are “started” iaite not yet been able to run 100%. The same
situation is happening in the U.K with RMP. Basexdtioe results, the U.S. have multiple “pilots”
going, but the U.K. does not have “pilots”, instgast have a few services running but most of

them are just “started”.

RMP Current Statusin the US RMP Current Status in the UK

B Pilot W Started M Running B Started B Running

From a total of 16 From a total of &

Figure 91: Current Status of RMP Services in the U&nd the UK
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For services that run in both countries the situai$ different. Most of them are running 100%.

Current Status of Services Offered in the US and the UK
(RMP)

® Started W Running

From a total of 6

Figure 92: Current Status of RMP Services offeredn the US and the UK

* PMP

Counting banks, in the U.S. most of the PMP sesvare either “started” or “running”. If we do
not include banks in the analysis, then most of RIMP services are running 100%. This is
because in the U.S. there are constantly new baffé&sng contactless cards, but that are not

running 100%, because each institution must festthe response of its clients.

PMP Current Status in the US (including banks) PMP Current Status in the US (without banks)

N Pilot MW5tarted M Running B Pilot W5tarted ® Running

From a total of 22 From a total of 13

Figure 93: PMP Current Situation in the US
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In the U.K. the majority of the PMP services araning, regardless of whether banks are

included in the analysis.

PMP Current Status in the UK (including banks) PMP Current Status in the UK (without banks)

B Started W Running B Started W Running

From a total of 11 From a total of 3

Figure 94: PMP Current Status in the UK

4.2 U.S. and the U.K General Comparison of Services

It is equally important to take a look at the diffeces between the U.S. and U.K. regardless of
whether they are RMP or PMP. The following secems at showing the results of the analysis
that compares the services offered in the U.S., ,laKd both countries without distinction of the

type of mobile payment.

Please notice that for this part of the analysisdifferent banks that provide contactless cards
are not included. Because this part of the analysisides a general view, the results can be

skewed if too many banks outnumber the rest of laqi@yment services.

4.2.1 Technology

Technology used for PMP is mostly based on NFC [RREhrough contactless cards, mobile

devices and stickers. On the other hand, RMP tdobpas a bit more diverse.
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In the U.S., when using RMP, clients mostly userShmumbers while Network responds via
SMS. Also, when communicate via Apps and Mobileviger, the Network responds via Data

Transfer.

Network

us.
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Figure 95: Network vs. Client in the US

In the U.K., the communication for RMP takes plac®stly, via App (on the client side) and

Data transfer (on the Network side).

Network

U.K.
(From a Total of 3)

Data Transfer

Browsing

(o8
oL

Figure 96: Network vs. Client in the UK
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When using services that are offered in the U.8. the U.K, then the communication takes
place mostly via Short Number (on the client sideyl SMS (on the network side). The second
highest use is Mobile Browsing (on the client sidedl Data Transfer (on the Network side).

Network

UK. and U.S
(From a Total of 6)

Data Transfer

=)
=
o
=
o
2
om

App

Figure 97: Network vs. Client in Services tha areffered in the US and UK

4.2.2 Service Pattern

Regardless of the type of payment (RMP or PMP),tmusbile payments in the U.S. offer P2P
payments. Not too far is the purchase of FMCG amdlile goods. This is probably influenced

by the strong presence of contactless cards prévgidanks in the U.S.
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Mobile Payment Services Pattern in the US
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Figure 98: Mobile Payment Services Pattern in the 8

In the U.K., mobile payments are mostly used to foayublic transportation. It follows the use
of mobile payments to buy FMCG. This can also Hriémced by the presence of contactless

cards through banks.

Mobile Payment Services Pattern in the UK

H From a Total of 6
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Figure 99: Mobile Payment Services Pattern in the Kl

On the other hand, services that currently operatine U.S. and the U.K. offer an array of

options of purchase. Services that operate in botimtries do not have a specific dominance as
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to what specific type of good or service the cugiooan access to. Instead, these services allow

customers pay for different things using a singkem.

Mobile Payment Services Offered in the US and UK

Pattern
M From a Total of 6
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Figure 100: Mobile Payment Services Offered in th&)S and UK Pattern

4.2.3 Activation Distribution

There are different ways to look at how a mobilgrpant service is activated for use. Based on
the services analyzed, the following is the disiitn of activation by mechanism. Out of all
the services analyzed, out of all the services dmatactivated via SMS/MMS, 100% are from
the U.S.
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Activation Distribution by Activation Mechanism

BUS BUK ®mUSE& UK

Mot Other
Mecessary
Number of 6 2 2% 217 4

Services

Figure 101: Activation Distribution by Mechanism

If we look at the same information by country itpsssible to see, for example, out of all the
services analyzed, the services that operate ibtkeand U.S. can only be activated via Web or

through a bank. Please notice that activation nréshes are not mutually exclusive.

Activation Distribution by Country

B Not Necessary B Sms/Mms m Call Center/IVR

u Web M Bank m Other

us UK US & UK

Figure 102: Activation Distribution by Country

Regardless of the type of mobile payment, in th®.Un general, they are activated via Web or

through a bank. The same pattern can be seen .ke
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Mobile Payments General Activation Distribution in
the US

B From a Total of 38

20 18
3 3 2
I 4 e —
Bank Not Necessary Other Sms / Mms Web

Figure 103: Mobile Payments General Activation Digibution in the US

Mobile Payments General Activation Distribution in
the UK

M From a Total of 11

6 5
H - - _ =
——
Bank Call Center/IVR  Not Necessary Other Web

Figure 104: Mobile Payments General Activation Digibution in the UK

On the other hand, services that are operating@ih tountries are mostly operated via Web. If

they are not activated via Web, based in this amslyhen they do not need activation.

Mobile Payments General Activation Distribution of
Services Offered in the US and the UK

H From a Total of 6

4
2 -—
Not Necessary Web

Figure 105: Mobile Payments General Activation Digibution of Services Offered in the US and the UK
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4.2.4 Payment Source Distribution

Based on this analysis, the most common paymemtador services in the U.S., U.K., and both

countries, is the credit card and bank account.

Payment Source Distribution in the US

H From a Total of 38

30 28
3 7
— I
Bank Account Credit Card Dedicated Credit Pre-Paid Card

Figure 106: Payment Source Distribution in the US

Payment Source Distribution in the UK

M From a Total of 11

7
5
2 1 2
. l ] — I

Bank Account Credit Card  Dedicated Credit  Phone Bill / Pre-Paid Card
Mobile Credit

Figure 107: Payment Source Distribution in the UK

Payment Source Distribution of Services Offered in
the US and the UK

M From a Total of 6

4 4 3 3
Bank Account Credit Card Phone Bill / Mobile Pre-Paid Card
Credit

Figure 108: Payment Source Distribution of Service®ffered in the US and the UK

POLITECNICO DI MILANO



AN EMPIRICAL ANALYSIS OF MOBILE PAYMENTS AND ITS CURRENT SITUATION IN THE
UNITED STATES OF AMERICA AND THE UNITED KINGDOM

If we look at the services analyzed and each paysmurce and relate that information to each
country, then we can see that, for example, oatldhe services that have mobile phone bill as a
payment source, 75% operate in the U.S. and U.Kilev25% represent services in the U.K. In

the same manner, the majority of services that fwaedit card, pre-paid, bank account, and

dedicated credit as payment source, are from tBe U.

Payment Source Distribution by Source

mUS EUE BUS & UK

1R

Bank Account CreditCard  Dedicated Credit  Phane Bill / Pre-Paid Card
faobile Credit

Number of 39 39 5 4 12
Services

Figure 109: Payment Source Distribution by Source

Payment Source Distribution by Country

M Credit Card M Pre-Paid Card = Bank Account

B Dedicated Credit H Phone Bill / Mobile Credit

us UK US & UK

Figure 110: Payment Source Distribution by Country
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4.2.5 Promoting Players

In the U.S. there is an important collaboratiomfrdifferent promoting players. There is no

dominance. This may be caused by the participatiodifferent players of the value chain to
launch a mobile payment service.

Promoting Players Distribution in the US

M From a Total of 38

17 9 9
I
Banks Credit Card Other Technology & Telco
Network (Merchant, etc.) Service Provider

Figure 111: Promoting Players Distribution in the Us

In the U.K. credit card networks, technology & seevproviders, and banks are the main

promoting players. The limited participation of ettplayers can be caused by regulatory norms
and dominance of financial institutions.

Promoting Players Distribution in the UK

M From a Total of 11

7
6
5
4
. I .
Banks Credit Card Other Technology & Telco
Network (Merchant, etc.) Service Provider

Figure 112: Promoting Players Distribution in the LK
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When looking at services that operate in both agesit is possible to see that main promoting

player is technology & service provider.

Promoting Players Distribution of Services
Offered in the US and the UK

M From a Total of 6

6
: B @
___
Other (Merchant, etc.) Telco

Figure 113: Promoting Players Distribution of Servces Offered in the US and the UK

4.2.6 Payment Size

The following graph shows the distribution of sees that allow micro and macro payments

from the list of services analyzed in this thesis.

Payment Size Distribution

B icro ®MNaoro

LIS LIK LS & UK

NMumber of 38 11 b
Services

Figure 114: Payment Size Distribution

While all of the services accept micro paymentsy onthe U.S. all of the services accept macro

payments as well. Not many services in the U.Keptmacro payments, only 18%.
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4.2.7 Current Status

The majority of the services analyzed that opermatthe U.S. are “started”, which means that
they have not yet fully developed as a serviceyTdre offered in specific locations and they are
not widely available to the general public. On t¢iteer hand, from the services analyzed, most of
them who operate in the U.K., or both countrieg, “annning”, which means they are operating
at 100% expecting to reach a critical mass. As jidssible to see on the next graphs, in the U.S.,
unlike the U.K., they still have pilots running.i$ltan imply that they have still a lot of work to
do to feel comfortable with a system, or they juant to keep getting better and lead the mobile
payment industry. It seems that another reasohdweing many pilots going is that there are too
many players involved in the mobile payments inth8. and each wants to try to launch a new

mobile payment service.

Current Status of Mobile Payments in the US  Current Status of Mobile Payments in the UK

M Pilot W Started Running MW Started M Running

Current Status of Mobile Payments of Services
Offered in the US and the UK

M Started M Running

Figure 115: Current Status of Mobile Payments
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Based on the results of the empirical analysieé@nss that, although there are fewer services
available in the U.K., they are more efficienttémms of reaching a critical mass and be able to

deploy a full service to customers.

The U.S. has too many players involved in the vahean, which translates into fewer standards,
fewer services “running” 100%, and more customemnehelmed by the amount of services,
without knowing which one to trust. One thing farre, is that most of the current successful
mobile payment systems are dominated by financislitutions. This is not coincidence as

people rather trust their money to entities thatexperts in this matter.
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5. CONCLUSIONS AND FUTURE RECOMMENDATIONS

The purpose of this paper was, first, to identif aanalyze mobile payment services that are
currently active in the U.S., U.K., and in both nties at the same time. Second, to use a
structured database to classify the different campts of each service to be able to compare
those services offered in the U.S., with thosereffan the U.K., and with those offered in both
countries. The comparison was built based on twter@, first, to compare remote with
proximity services, and second, to make a genevaiparison of services by country. The
findings are summarized in Table 16, which lists thifferent criteria upon which each service

was compared.

In general terms, the results of the empirical ysialsuggest that there are strong similarities
between those mobile payment services offeredands. and those offered in the U.K. These
similarities are caused because by the larger nurobd®MP services analyzed from each
country, which are mostly influenced by banks adir networks. In both countries banks and
credit networks provide the main source of paynaemt represent the main promoting player of
mobile payments when they initially launched. Bardiso play an important role in the

activation of such services on each country. Thpntga of mobile payment services require to

be activated through a bank or via web.

In terms of payment size, the U.K. seems to be nooganized and reserved, as they mostly
accept only micro payments. Very few services acogrro payments. On the other hand, the
U.S. does not have restrictions when using mobagngents. They allow micro and macro

payments on all of their services.

Based on the differences between RMP and PMP dn@amtry, in the U.S. most of the RMP
services allow P2P services, while in the U.K. thmagstly allow bill payments, or other
applications. Although bank accounts and credii€are the main source for RMP, in the U.S.
the use of pre-paid cards is catching up. In th€ the use of mobile credit or mobile phone bill
to pay is doing the same, which could be justifled the exponential grow of alternative

technologies and partnerships among players ofahe chain on each country.
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Table 19: Summary of Results

(VASH

Mobile Payment Distribution (PMP and RMP)

Contactless and Remote

MAJORITY OF THE SERVICES
U.S. & UK.
UK. (only RMP)
Contactless = PMP Remote=RMP

-RMP: P2P

Service -PMP: Durable goods,

-RMP: Other
-PMP: FMCG, bars
and/or restaurants and

Durable goods, digital
content, e-Commerce,

Activation

FMCG, and entertainment public ransportation and parking
-RMP: Web -RMP: Web Web
-PMP: Banks -PMP: Banks

Credit card
-PMP: Bank Account

Source of Payment

-RMP: Bank Account and

-RMP: Bank accountand
Credit Card
-PMP: Bank accountand
Credit Card

Bank Account and Credit
Card (very close follows
Pre-Paid card and Phone
Bill)

-RMP: Technology and
service providers
-PMP: Banks and card
networks

Promoting Players

-RMP: Technology and
service providers
-PMP: Banks and card
networks

Technology and service
providers

-RMP: P2P with credit

SRR Vsl =i card or bank account

-RMP: Other with credit
card or bank account

-Digital content paid with
phone bill.
-Parking paid with credit

Micro vs. Macro Payments

Current Status

(Pilot, Started or Running)

-PMP: Banks -PMP: Banks
card or bank account
-RMP: Micro & Macro -RMP: Micro Micro pavments
-PMP: Micro & Macro -PMP: Micro paym
Started Running Running

198

The results of the analysis for those services #natpresent in both countries suggest that,

because they are internationally present, theydatr@ strong influence of banks and/or credit

networks, since they tend to have their own setilefs and/or policies. Instead, they are strongly

influenced by technology and service providerdabt 100% of the services analyzed (offered in

the U.S. & U.K) were RMP. These services allow pagts in a wide array of merchants, such

as digital content providers, parking, durable goadd e-commerce. Because of the same reason

these services are more easy to use, as they dih#érneed to be activated, or if it needs to be

activated, it can be done via Web. Also, they se®re reliable as they are fully operational and

running in multiple countries, besides the U.S. #redU.K.
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Based on the overall results it is possible toass&ong influence of banks and credit networks
on PMP on both countries. Moreover, the resultgsesgthat, because of such influence, the
most successful and common form of mobile paymeRNIP through NFC enabled contactless
devices. On the other hand, RMP services are dtranfiuenced by technology and service

providers. The main differences between the U.8.tae U.K. seem to be number of services

offered, the type of usage, and the efficiencyhefdervices offered.

Although there were less mobile payment servicaténU.K. than in the U.S., those offered in
the U.K. prove to be more efficient because mogheim are running, are fully operational, and
have gained, at some level, the customer’s trus¢. fBason for this can be the existence of a
larger number of regulatory entities and competifiwesent among European countries, which

creates a certain pressure to respond effectioelye consumer’s needs.

On the other hand, based on the results, it isesigd that the U.S. lack of efficiency is caused
by the low number of mobile payment services tmatfally operational. This is caused mainly
by the large amount of services, which slows tltenddrdization process and confuses the
customer. Also different services involve differemtities, which can translate into conflicts of

interest.
Future recommendations include:
= A more detailed analysis to the different techn@egised on each service
= A greater number of mobile payment services (ifilalsée) that operate in the U.K.

» Use more updated information. Because the growthisftechnology is exponential, the
amount of services and technologies available gregry month, if not, everyday. The
collection of information for this thesis lastednbnths. A collection of information on
services for a longer period could help providingbetter insight to more complex

differences in mobile payment services in the @&l the U.K.

= Compare these technologies to technologies of otentries in Europe to check
whether or not there is a difference between teldgms in the U.S.-U.K vs. other

Countries in Europe.
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6. TABLE OF TERMS AND ABBREVIATIONS

ARPU : Average Revenue Per User

B2B : Business to Business

B2C : Business to Consumer

CAGR : Compound Annual Growth Rate

c2C : Consumer to Consumer

CDMA : Code Division Multiple Access

CSF : Critical Success Factors

FMCG : Fast Moving Consumer Goods

GSM : Global System for Mobile Communications, orgig from Groupe Spécial
Mobile

HSCSD : High Speed Circuit Switched Data

IVR . Interactive Voice Response

LTE : Long Term Evolution

m-Commerce : Mobile Commerce

MLS : Mobile Location Service

MMS : Multimedia Messaging Service
MNO : Mobile Network Operator

MO : Mobile Originate

m-Payments : Mobile Payments
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MPSP : Mobile Payment Service Provider

MT : Mobile Terminated

NFC : Near Field Communication

P2B : Person to Business

P2P : Person to Person

PDA : Personal Digital Assistant

PMP : Mobile Proximity Payment

PSP : Payment Service Provider

RF : Radio Frequency

RFID : Radio Frequency Identification

RMP : Mobile Remote Payment

SMS : Short Message Service

TTP : Third Party Provider

UMTS : Universal Mobile Telephone Standard
USSD : Unstructured Supplementary Services Data
WAP : Wireless Application Protocol

WiMAX : Worldwide Interoperability for Microwave Access
WML : Wireless Markup Language
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