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Foreword

It has been over four years since Bank of Thail@@T) had prepared and made public the
Payment Systems Roadmap 2@®4ch represents an initial effort to establistesional
payment roadmap. This milestone roadmap has sduatigdaid solid foundations for many
vital payment system developments, for examplegsitablishment of ITMX (Interbank
Transaction Management and Exchange) system, ASBABystem for retail funds transfer
among ASEAN countries, a cooperation arena foonatipayment systems development
among payment providers, and the drafting of payrhasiness regulatory laws.

Payment Systems Roadmap 2&lthe outcome of close collaboration and discurssf

major parties in the national payment systems: ceraoral banks, business sectors,
independent academicians, and relevant regulabdgeb. A timeframe of four years has
been established to promote more prevalent usagieafonic payment services to all users
groups equitably both in the central and the regjigectors, and to keep cash and cheque
payments at appropriate levels.

The recommendations put forward in the presentmagdare policy recommendations that
provide frameworks for more detailed implementatens to be carried out under the
collaboration of relevant agencies.

Bank of Thailand sincerely wishes to gain valuat@leperation from all concerned parties in
providing recommendations and details for the im@station plans, and joining the
working committee in steering the Thai paymenteyst toward common goals.

Mrs. Tarisa Wattanagase
Governor, Bank of Thailand
Chairman, Payment Systems Committee

August 2007
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Executive Summary

Four years ago, Bank of Thailand (BOT) had preparetidisseminated the
Payment Systems Roadmap 2004is was the first time that clear directions
for the national payment systems had ever beeblesstad in Thailand.
Recommendations found in this roadmap were forradlay the payment
system concerned parties in the government asaselie private sectors. Since
then, many concrete results have been achieve® &vident from progresses
in the national payment systems and from the astabent of oversight
measures to ensure efficient, stable and safe p#ysystems.

However, the Thai payment systems have recently bedergoing many rapid
changes, particularly in terms of user’s needslaidhviors as well as advances
in the information and communications technologiess, therefore, essential to
formulate strategic plans that can effectively dei#h new challenges that will
take place by the year 2010.

Payment Systems Roadmap 20%@he outcome of joint consultation among
major parties in the payment systems such as timeneocial banks, business
operators, independent academicians, and relesgulatory agencies.
Operation steps for the development of this Roadanegs follow:

Identification of key concerns for payment systelegelopment by 2010

1. Increasing user’s needs and expectations of paysystem services.

2. High level of cash usage in Thailand.

3. The majority of current payment systems are cldesed-systems
offering services to their own groups of custonuenty.

4. Inappropriate service fee structures.

5. Legal problems regarding legislation and enforcaréelectronic
payment service laws.

6. Increase of payment service providers’ compliangelén of local and
international rules and regulations.

7. Demands for payment systems that can support phélyaexpanding
trade in the region.

8. Impacts of payment system risks on public configendhe financial
systems and financial institutions.
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Vision
“Collaboration among public and private institutionin driving for the

prevalent use of efficient and secured electronayment services with fair
fees on an adequate legal foundation with effectem&forcement”

Strateqic objectives

1. Extend the usage of electronic payment ses\byeall user groups.

2. Establish measures to reduce cash payment.

3. Establish appropriate and fair service ferggire that promotes more
extensive electronic payment usage.

4. Concrete implementation of relevant laws fopguit electronic payment
systems.

5. Establish standards and guidelines for compéawith applicable laws to
reduce payment providers’ operation costs.

6. Develop payment systems that will supportdradd investment between
Thailand and neighboring countries.

7. Establish oversight measures to ensure gfficgtable and safe payment
systems that comply with international standarab@omote public
confidence in the financial systems and finanaiatitutions.

Implementation plans

1. Promote attractive electronic payment syst@em&onsumer’ users.

2. Promote attractive electronic payment syst@em$usiness’ users.

3. Study and review payment systems costs anetedees.

4. Determine payment standards and practice ped®r compliance with
local and international laws and regulations.

5. Improve the efficiency of payment systems sigt measures.

6. Enhance BAHTNET risk management.

7. Prepare for cross-border linkage of the BAHTNIad foreign payment
systems.

8. Establish linkage of retail payment systemsr@grASEAN and some Asian
countries.

9. Develop payment systems that will supportdradd investment between
Thailand and neighboring countries.
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During the formulation of detailed implementatidans step, all
concerned parties will be welcomed to provide ssgges and to join the
working committee in developing the Thai paymersteyns toward

common directions.

Summary of Payment Systems Roadmap 2010 formulatiosteps

_rr—-_b'

Keys concerns for payment
systems development by 2010

. Increasing user's needs and expectations of @atym
system services.

. High level of cash usage in Thailand.

. The majority of current payment systems areetldeop
systems offering services to their own groups of
customers only.

. Inappropriate service fee structures.

. Legal problems regarding legislation and enforest of
electronic payment service laws.

. Increase of payment service providers’ compkamaerden
of local and international rules and regulations.

. Demands for payment systems that can support the
rapidly expanding trade in the region.

. Impacts of payment system risks on public canfik in
the financial systems and financial institutions.

“Collaboration among public and private institutienn driving for the
prevalent use of efficient and secured electroaynpent services with fair
fees on an adequate legal foundation with effeenfercement”.

wN PR

Pone

o a

8.

9.

Vision

Strategic objectives

Extend the usage of electronic payment sesvigeall user groups.
Establish measures to reduce cash payment.

Establish appropriate and fair service fergtire that promotes more
extensive electronic payment usage.

Concrete implementation of relevant laws topsut electronic payment
systems.

Establish standards and guidelines for compéawith applicable laws to
reduce payment providers’ operation costs.

Develop payment systems that will supportdradd investment betweer]
Thailand and neighboring countries.
Establish oversight measures to ensure afficéable and safe payment
systems that comply with international standardbs@omote public
confidence in the financial systems and financiatitutions.

Implementation plans

Promote attractive electronic payment systiam&onsumer’ users.
Promote attractive electronic payment system$usiness’ users.
Study and review payment systems costs aniedees.

Determine payment standards and practice fjuedier compliance with
local and international laws and regulations.

Improve the efficiency of payment systems sigdt measures.
Enhance BAHTNET risk management.

Prepare for cross-border linkage of the BAHTN#Rd foreign payment
systems.

Establish linkage of retail payment systemsrgrASEAN and some
Asian countries.

Develop payment systems that will supportdradd investment betweer
Thailand and neighboring countries.
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1. Introduction
1.1 Significance of Payment Systems

As a principal mechanism for the facilitation adde and financial
transactions, payment systems are vital to natiec@homic development.
Effective, stable and safe payment systems arecal®ial to cost-
reduction efforts in the government and privatdars¢ Such systems will
significantly contribute to counter parties’ corditte in the reliability and
promptness of their funds settlement. They are edsential to the
flexibility and safety of regional and internatidiade and investment.
Development of efficient payment systems will getebetter business
opportunities and enhance Thailand’s overall cortipebess in the world
economy.

1.2 Bank of Thailand’s roles in the payment system

Bank of Thailand (BOT) has been entrusted withntiagor responsibility
of overseeing the operation of the national paymgstems that are
efficient, stable, safe and compliant with the int@tional standards.

1.2.1  Efficiency
1.2.1.1 Promotion of operational efficiency

It is BOT's responsibilities to ensure maximum fical benefits through
fast, expedient and reliable systems of funds fearad the shortest
settlement period. Other responsibilities incluue assurance of payment
systems continuity and uninterrupted services, drethrough certain
mishaps in the payment systems themselves or throofpreseeable
factors of such as terrorist acts or natural desasipart from damaging

! A study by Donges, William R., Retail Payment 8ys$ — A Vision for Egypt, concludes
that payment system costs in most developingtc@srgenerally amount to 5% of its GDP.
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payment users’ operations such disruptions maylbed economy and
eventually expand to international transactions.tkis reason, BOT has
attached much importance to the scrutiny of paymentiders’
contingency plans and business continuity plans.

1.2.1.2 Promotion of economic efficiency

BOT has long endorsed and promoted low-cost paysystém services.
Electronic payment systems, through the advantbgeeo economies of
scale whereby an increase in service volume resuéisiecrease in
service costs, are universally recognized as hadistghct competitive
edges over cash and cheque payments.

Key factor that makes electronic payment more pmpslito encourage
payment service providers to set a more cost-ikfates structure which
will reduce payment costs for both individual amgamization users, as
well as, benefit the national economy as a whole.

Issues on service fees also include the fees lobiagged among service
providers themselves. Inappropriate service fedsnerease operation
costs and eventually reduce the competitive edgdeatronic payments
over cash and cheque payments, which is less edoalbynrefficient.

1.2.2 Security
1.2.2.1 Mitigation of payment risks

Payment system risks may have negative impact bhicpeonfidence in
the financial systems and financial institutiongclsrisks may be induced
by failure to achieve payment finality due to ctediks, liquidity risks

and operational risks on the part of payers or {ha&ying banks. These
risks can be damaging to counter parties espeacidin such payment
system risks may escalate into a systematic ridknaay undermine
confidence in the national financial system. Fa&lurinternational

Bank of Thailand



10
Payment Systems Roadmap 2010

payment finality may result in increasing foreigtcleange settlement
risks?

1.2.2.2 Prevention of payment frauds

While advanced information and communications tetbugjies
significantly contribute to more expedient paymsstvices, they can also
be easily abused to facilitate various paymentdsasuch as theft of credit
card or ATM card information for counterfeit purgss Widespread
payment frauds are detrimental to public confideéndée national
financial and financial institution systems.

1.2.2.3 Mitigation of money laundering

New forms of electronic payment services have b&sn abused in money
laundering and the financing of terrorism. It Iseftefore, essential that
appropriate measures be implemented to preventibegal and
destructive operations.

1.2.3 Establishment of payment systems that complyith
international standards

The payment systems that comply with internatictahdards will
enhance Thailand’s credibility in the world econoamd attract larger
volumes of international trade and investment.

2 Business payment conducted in foreign currengiegenerally high-value transactions.
However, the fact that they are mainly carriedlmut small number of commercial banks
has increased financial risks to the internatidina@ncial systems. If any of these commercial
banks faces bankruptcy, the whole economy can $iby geopardized as was the case with
Herstatt Bank in Germany.
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1.2.3.1 Compliance with BIS core principles for @stematically
Important Payment Systems (SIPS)

BOT has developed the BAHTNETas the national systematically
important payment system to support high-value $unansfer among
member banks. This system has been designed tdycontip the high
standards of efficient, stable, and safe paymestesys under the
internationally acceptable BIS Core PrinciplesSgstematically
Important Payment Systems (CPSIPS).

1.2.3.2 Participation in the Financial Sector Assssment Program
(FSAP) and Reports on the Observance of Stanaks and
Codes (ROSCs)

Since early 2007 Thailand has patrticipated in tBAFYROSCs programs
which are introduced by the International Monetamynd and the World
Bank. The BAHTNET system was assessed by the B8 Bonciples for
Systemically Important Payment Systems (CPSIP@gsata and passed
the review with satisfactory results. This achieeatrhas enhanced
confidence in the efficiency and security of thailppayment systems both
locally and internationally.

1.3 Payment Systems Roadmap 2004 implementationtoome

In 2002, the Payment Systems Department of BOTpheyplared and
disseminatedayment Systems Roadmap 2004ith the objectives of
providing payment system operation frameworks éteiting agencies.

For more information on BIS Core Principles &ystematically Important Payment
Systems seeww.bis.org/publ/cpss43.htm

* For more information on BAHTNET (Bank of ThaithAutomated High Value Transfer
Network) see
www.bot.or.th/bothomepage/BankAtWork/Payment/GeliiEnai _balance new.htm

®> For more information on Payment Systems Roadz08d see
www.bot.or.th/bothomegpage/BankAtWork/Payment/Higit/Payment2004 _Conference/Payment_2004.pdf
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Details of the five keymplementation plans that laid major groundwork of
the national payment systems were as follow:

1.3.1 Establishment of an arena for industry paymnt body
cooperation

This plan aimed to create an arena for cooperatioong different
payment service providers which included finanaradl non-financial
Institutions as well as BOT in its capacity as pdev of national payment
system infrastructufeThe objectives include:

1.3.1.1 To formulate relevant code of conducts standards for the
payment systems.

1.3.1.2 To reduce duplication of investment ampagment providers
through the use of common payment networks, equipianed
devices for maximum benefits to the national ecopnpom

1.3.1.3 To instigate for an establishment of detneand cross-border
linkages of payment systems.

1.3.1.4 To promote modern payment methods, téogp@nd services.

Qutcome Initially, there were plans to establish ThadaPayment
Systems Association (TPA) similar to the model fdim many countries,
such as Canada, Australia and the United Kingdoowever, this plan
was thwarted by certain legal constraints asdib-Committee on

® BOT provides three major payment systems: BAHTN&Righ-value payment system;
ECS - Electronics Cheque Clearing System; aMARST - Systemfor Managing Automated
Retail Funddransfer. For more information see

www.bot.or.th/bothomepage/BankAtWork/Payment/payt?elevel3.htm
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National Payment Cooperation (SNPCJ was instead established in
December 2003 under the administration of BOT snkayt Systems
Committee (PSC)

1.3.2 Establishment of a national payment informiéon system

This plan aimed to systematically and continuogsiject payment system
statistics from payment service providers, finaharal non-financial
institutions, as well as data on payment servicegiged by BOT. These data
were disseminated to the public for the benefitgltgoncerned parties.

" The Sub-Committee comprised of 11 members whe wepresentatives of various payment service

providers groups. Its functions included:

1. Establish code of conducts as to paymesiensys including technical standard which is an tiiohey
structure of payment for an effective and safeassevell as fair competition among parties involired
payment systems.

2. Formulate relevant policies for the followingevations:

2.1 Push forward the common use of payment systemshance its effectiveness and lessen investment
overlap.

2.2 Provide support and make the first move to esnpkrtinent payment media, technologies and
modernized payment services.

2.3 Foster connections among an assortment of paysystems both domestically and internationally.

2.4 Gather data and research pertaining to payni@ntise benefits of related operating units intbot
public and private sectors.

3. Consider model and approach leading to an esaént of multiparty organization for service piclrs
carrying on payment services for its effectiveriadseing assigned the tasks from Sub-Committee on
National Payment Cooperation (SNPC) as statedaimdl2

The Committee comprised of seven members wehGbvernor of BOT as its chairman.

For details of other committee members see

www.bot.or.th/bothomepage/BankAtWork/Payment/Gelie&C/T PSC_new.htm

Its functions included:

1. Formulate national payment policies anéations to ensure safe and efficient payment systissen
payment costs and support trade and business ¢tammsawhich will in turn encourage national
potentiality as to competitions which cover thddalings:

- Controlling of associated risks in payment system

- Having common standards, both in security andieffcy including technology requirements,
rules and procedures.

- Encouraging healthy competition among paymentisemproviders for the benefits of users in terrhs o
prices and services which are in line with thmeeds.

- Fostering cooperation among major stakeholdepayment industry for efficiency and safe payment
systems.

2. To have an annual report which summarize th&kwbthe committee that is transparent and of good
standard.

8
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Outcome Payment service statistics had been colleatddeported in BOT's
Payment Systems Reparh an annual basis since 2002.

1.3.3 Drafting of the payment system regulating lag/

This plan aimed to introduce appropriate legistaitor the overseeing of
efficient, stable and safe payment systems.

Outcome BOT had collaborated with the Electronics ComsreCommittee in
drafting theRoyal Decree on Regulating Electronics Paymentrigssi® by

virtue of the Electronic Transactions Act B.E. 25R4diblic hearing on this royal
decree has already been completed and it is néleiprocess of enactment and
implementation.

1.3.4 Formulation of payment system infrastructuresand standards

This plan aimed to develop the national paymemastfuctures which support
efficient, stable and safe interbank transactiang, reduce duplication of
investment, and to establish national payment staisd

° For issues of the “Payment Systems Report” {2002 to the present issue see
www.bot.or.th/bothomepage/BankAtWork/Payment/payiimim

19 Scope of oversight Overseeing the electronic payment businessgsemvices provided
by financial and non-financial institution$ivwh included:
1) Credit card network service
2) EDC network service
3) Transaction switching service for payiiarone system
4) E-money service
5) Clearing service
6) Settlement service
7) Electronic payment services through any devimr networks, such as mobile
phone and Internet Payment Gateway
8) Payment service provider
9) Other services as prescribed by B@h the approval of the commission whose
authority was vested by BOT’s laws.
BOT is authorized to oversee electronic payservices by the present royal decree.
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Outcome

(1) Establishment of ITMX (Interbank Transactidianagement and
Exchange) systéfrfor linkages of retail payment systems to
support interbank services and facilitdéeteonic commerce
transactions.

(2) Establishment of a nationwide standard payrbarcode to facilitate
fast and expedient business transactioce ®arly 2005.

1.3.5 Cross-border linkage

This plan aimed to study demands for cross-boidkades of both high-
value and retail fund transfer in facilitation aternational trade.

Outcome For retail fund transfer, BOT had collaboratedhwhe central
banks in four ASEAN countriésin managing ASEANPay project for
connecting ATM retail funds transfer within ASEANuntries. For high-
value funds transfer, studies were conducted osukability of cross-
border linkage of the BAHTNET and foreign paymeygtems.

1 These services are provided by the National IT®pany (formerly ATM Pool
Company). Shareholders consist of 11 comrakbeinks: the Bangkok Bank, Krung Thai
Bank, Kasikornbank, Siam Commercial Bank, BahAyudhaya, Thai Military
Bank, Siam City Bank, UOB Radanasin Bank,nBthart Bank, Standard Chartered
Bank (Thailand), and Bank Thai.

12 singapore, Malaysia, Indonesia and Thailand.
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2. Payment Systems Roadmap 2010

Payment Systems Roadmap 20%0@ormulated as a result of a series of
discussions between major payment systems ageskbiek were
participated by commercial banks representing gyanent providers
group, business operators representing the orgamaasers,
academicians specializing in payment services sepiteng the general
users, and members of relevant regulatory agentesgroup met to
discuss and formulate appropriate policy recommenasito be used as
frameworks for the implementation of detailed opieraplans from 2007
to 2010.

2.1 Formulation procedure

Formulation procedure of Payment Systems Roadmaf B8gan with the
discussions to determitkey concernsaffecting Thailand’s payment
systems development from 2007 to 2010. These coseegre
subsequently used to formulate a vision for paymsgstems development
up to 2010.

The Roadmap’s vision is to be realized in threpsstormulation of
strategic objectivedormulation ofoperation plandncluding specific
operation details, and determinatiorr@$ponsible agencies

2.2 Key concerns for Thailand’s payment systems delopment
by 2010

There are eight key concerns for Thailand’s paymsgstems development
that concerned parties must take into considerati@nder to formulate
common counteractive measures by 2010.

2.2.1 Users’ payment service demands and expectats

Thailand’s expanding economy has led to dramatialaton in payment
service demands both for organization and geneeaku There are also
growing demands for fast, expedient and modern payservices to
accommodate the changing lifestyles and businessatpns. Payment
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service security and stability are essential togifoeving confidence in the
payment systems.

Also important is the developmente@duitable treatment of payment
service userswith special regards to service fees, accessipand
efficiency between users in the central and redisectors.

At present, users’ demands are increasingly difiteaeed by their social
and economic statuses and specific needs. Majolguseps are:

(1) Person-to-Person (P2P)

(2) Business-to-Customer (B2C)

(3) Business-to-Business (B2B)

(4) Business-to-Government (B2G)
2.2.2 High level of cash payment in Thailand

Although electronic payment systems have becomeasingly prominent
and popular in Thai economy, they are generallyfined to limited
groups of users. In rural sectors where cash istheavailable means of
payment, cash payment is still preferred for itsvamience and
familiarity. In urban areas, cash payment raticelatively high in selected
business sectors, such as public transportatiomedails. Customers of
large retail stores and small convenient stordgsly for goods and
services by cash.

High cash payment ratio is regarded as one of thea obstacles to overall
national economic development because of its higieeragement and
service costs in comparison to electronic payntembedded in cash
payment are the additional costs of transportasoreening and counting,
disposal (of old bank notes), and insurance.

Besides, most cash payment involves face-to-faces&ctions which take
longer time to process, money needs to be coumeal@anges need to be
calculated. Since the actual intent of cash paymsemibre difficult to
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monitor and regulate than electronic payment, pasiment is subject to
higher risks of loss, theft and robbery, illegasimess transactions, and tax
evasion.

For these reasons, many countries have attemptedtice cash payment
and introduced electronic payments as alternatives.

2.2.3 High level of closed-loop payment systems feelected customers

The closed-loop payment systems in Thailand ar@lgnaonfined to in-
group customers and are entirely developed by agenpnt providers
themselves. The open-loop payment systems whichvaiéable to wider
range of customers are mutually developed by payprewider groups
who share partial services on a common network.évyew the closed-
loop payment systems are less popular due to tleeviag limitations.

2.2.3.1 Inconvenience of service and unnecessary burdfarsservice
users.Payment transferors and transferees are requireahiduct their
transactions on the same payment system or thritwgbame payment
provider. For example, in most commercial banks'itmeabank payment
services”are only available to customers of the same bdrilewhe
“interbank payment servicesdre impeded by inadequate services and
high service fees.

The open-loop payment systems fail to encouragepay/‘between
financial and non-financial institutions customer@id“between
customers of different non-financial institutiondhis limitation is clearly
evident in the case of electronic money cards.lgh many payment
providers have issued electronic money cards tio thstomers, the cards
can only be used with the card providers’ membmestand networks,
therefore, forcing users to carry many cards as#me time. This
inconvenience is the key factor for the cards'uii@lto gain popularity.

2.2.3.2 Higher operation costs for payment provide&ince payment
providers have to develop their own electronic paybacilities,
duplication of investment is inevitable. In the €ad credit cards,
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individual acquiring banks have to install EDC (&fenic Data Capture)
machines to exclusively accept their credit catdsaah retail member
shops. It is normal for a retail shop to simultamsdp hold many EDC
machines to process credit cards issued by différamks">

13|n fact, Electronic Data Capture-EDC machinesmarcess all credit cards issued by all
banks, but the highly competitive credit cararket forces the banks to program the
machines to process only their credit cards.

2.2.4 Inappropriate service fees

At present, electronic payment service fees danotirately reflect the
providers’ operation costs and are so unreasormplythat, despite their
superior efficiency, they are not competitive wetksh and cheque
payments. The current situations are not constrei¢tir the national
economy.

Moreover, the inappropriate service fees have redguh an unfair practice
of cross-subsidization in which some user groupspaying higher fees to
subsidize other groups.

2.2.5 Legal problems related to the legislation @himplementation of
electronic payment laws

Although the Electronic Transaction Act 2001, whpsbvides legal basis
for the admissibility of electronic data as cowidence, has been
effective since April 3, 2002, it has not generdteslanticipated increase
in electronic business transactions. One of th@nw)stacles for such
development involves the legal interpretation & Act by certain
agencies that results in a refusal to accept eleictpayment data as
evidence in the court. This leads to subsequenaddmfor the legislation
of supplementary laws to clarify certain pointsl&fpute. Another
obstacle lies in the failure of relevant governmamd private agencies to
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properly take the leading roles in admitting elecic data as legal
evidence. Unless these problems are resolved,|dutr&nic Transaction
Act 2001 will never truly take effect.

2.2.6 Increased burdens from observance of local dnnternational
laws and regulations

Payment providers are currently burdened by inangasanagement costs
for the observance of larger number of local antérirational regulations
and standards required by regulating agenciegxample, the Anti-
money Laundering and Combating the Financing ofdresm

(AML/CFT) standards and foreign exchange contreislawith the
increases in the duplication of regulations andddeads set by different
local and international regulatory agencies, paymeoviders are
burdened with unnecessary operation costs thaewahtually be
transferred to payment users.

2.2.7 Demands for appropriate payment infrastruatires to support
the rapidly expanding trade in the region

There are needs to develop payment systems guadedimd financial
infrastructures to accommodate rapid expansioradietand investment
between Thailand and her neighboring countrieso Alseded are
appropriate measures to direct the flow of paymantkforeign exchanges
from unorganized markets into the formal commeroaiking system.

2.2.8 Payment risks may affect public confidencaithe monetary and
financial systems

In conducting business and financial transactioaanter parties have to
choose suitable payment methods from a varietyagiment services
offered by payment providers. Payment systems sually regarded as
essential infrastructures for national economiovams. Without safe and
reliable national payment systems counter parti#dagk suitable means
for successful business and financial transactiamgd,public confidence in
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national financial and financial institutions waslliffer a setback
accordingly.

Payment risks occur when counter parties fail tteae payment finality
due to credit risks, liquidity risks, and operafbrisks on the part of
payers or their paying banks. These can be damagiting counter
parties’ business especially when large-value paymelarge number of
payees are involved. Payment risks may escalaiaisystematic risk and
undermine confidence in the national financial egstFailure in
international payment finality may result in incsesy foreign exchange
settlement risks.

Moreover, advanced information and communicatichnelogies have
contributed to transformations in various aspetth® payment systems,
for example, the increasingly significant rolesnoh-financial institutions
as payment providers and the innovative paymentcss provided
through mobile phone and internet technologies.

With expedient and fast means for money transfawd®en counter parties
these developments have drastically increaseddiabinansactions both
In terms of volumes and values. However, thesan@olgies have also led
to an increase in payment risks, payment frauds naoney laundering
which have undermined public confidence in‘thnetary and

financial system”.
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2.3 Vision of Payment Systems Roadmap 2010
“Collaboration among public and private institutiosin driving for the
prevalent use of efficient and secured electroneyment services with
fair fees on an adequate legal foundation with eftese enforcement”.

Pervasive adoption of electronic payment systertidoemefit the overall
economy of Thailand and concerned parties in theviing ways:

2.3.1 The general publiavill benefit from the increasingly convenient
payment services. Electronic payment servicesengintually eliminate
the existing payment service constraints of tink@gg and accessibility.

Payment-related expenses will become more readisticimpartial.
Although there is no direct costs for cash paymietgeneral public has
been unsuspectingly paying indirect costs for caahagement that are
automatically included in the costs of goods amgises. An increase in
the popularity of electronic payment services valer the overall
operation costs and eventually lead to lower seriges.

2.3.2 Private organizationsespecially those in business sectors that are
involved in high-value cash payments such as puiditsportation,
commercial banking, and retailing sectors, willdixde to pay direct cash
management expenses on more reasonable and irhpasiist* The same
benefits will also apply to other business sectatl high-value cheque
payment:> By switching to electronic payment systems these

14 Many private organizations, particularly thosedived in high-value cash payment,
presently utilize cash management servicesigeovby commercial banks. BOT’s
surveys revealed that in some cases comméanms offer cash transportation service at
no cost, but it is believed that such costdratgectly incorporated in other service fees.

15In a report titled “Commercial Banks’ Payment Gosiid Service Fees” prepared by
Thailand Development and Research Institutedtober 2004, a survey of payment
service usage among 100 large local compaeie=aled that an average cost for cash
payment (relating service fees and staff wages) 88.6 baht per cheque while an average
cost for SMART service, an electronic retaidis transfer that could be used in lieu of
cheque payment, was only 28.2 per transfer.
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business sectors will be able to improve their hess flexibility and
opportunities, and diminish previous obstaclessTapends on how well
they can employ the existing payment media and@ss\o their
advantages.

2.3.3 Government organizationgenerally have the highest ratio of
iIncome and expenditure payments in the countrywitch of their
payment methods to electronic means will signifigaimprove the
efficiency, accuracy, speed, and transparencyeselorganizations’
financial management because, compared to cashegmdythese methods
can be more easily and effectively monitored amilisted. Moreover, a
switch to an electronic payment based economyreslililt in a decrease in
economic crime rates and illegal business operation

However, cooperation from all concerned partigsyment providers,
payment users, relating regulatory agencies, apdasting network
providers -- is critical to the success of an dfforreplace cash and
cheque payments with electronic payments as tineipal forms of the
national payment systems. BOT will act as a mediataitiating and
securing the necessary cooperation.

2.4 Strategic objectives

Seven strategic objectives were formulated to aehileis Roadmap’s
vision. Details of these objectives are:

2.4.1 Increase electronic payment service usag® all user groups
with special emphasis on:

(1) Establishing guidelines to deal with elentcopayment barriers.

(2) Establishing guidelines to promote exteasige of electronic
payment services.

(3) Establishing guidelines to provide equitapayment services
for both users in the central and regional sectmgecially in
terms of service fees, accessibility and efficienc
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2.4.2 Establish cash-payment reduction measuresth special
emphasis on:

(1) Establishing guidelines to reduce cash gt business
sectors with high volumes of cash payment.

(2) Establishing guidelines to promote eledcgayment services
as practical alternatives to cash payment

2.4.3 Establish fair and appropriate service feestructure and
promote electronic payment servicessage with special emphasis

on:

(1) Establishing guidelines for each categurgayment service
fee that corresponds with its operation costs.

(2) Establishing guidelines for fair serviee$ and equitable
treatment of payment users, especially betweeretimothe
central and regional sectors.

(3) Establishing service fees structure tin@berages
competitiveness among payment providers and piesno
electronic payment service usage.

2.4.4 Concrete implementation of supporting lawfor electronic
payment systemsvith special emphasis on:

»  Admissibility of electronic documents, such as &l@uc
receipts, as evidence in legal proceedings andigenu
business transaction documents equivalent to paper
documents.

2.4.5 Establish standards and guidelines for thebservance of
applicable laws to reduce costs to payment praders with
special emphasis on:

» Establishing common guidelines and standards fpmpat
providers to reduce their burdens in observingiagble local
and international laws.
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2.4.6 Develop payment systems that will supportade and
investment between Thailand and neighboring countas
which include:
(1) Promoting the transfer of payment and fymeaxchanges from
unorganized sectors to the formal comnaél@mnking system.

2.4.7 Establish appropriate oversight measures tensure safe and
reliable local payment systems that are efficigrand congruent
with international standards to improve public canfidence in
the monetary and financial systemsvith special emphasis on:
(1) Establishing guidelines to improve theadincy of payment

oversight measures that corresponds with thegihgn
environment on a continuous basis.

(2) Establishing risk monitoring and risk mgament measures in
the high-value payment systems.

2.5 Implementation Plans and Details

Nine implementation plans were formulated to prewstpport for the
implementation of the strategic plans. Detailshefse plans are:

2.5.1 Implementation plan to promote attractive edctronic payment
systems for “consumer” users.

2.5.1.1 Expected outcome

Establishment of electronic payment services a&sradtives to cash
payment through the development of electronic payregstems that
comply with the needs of different consumer groUdje systems should
be able to provide equitable payment serviceslf@moasumers, especially
In terms of service fees, accessibility, and efficy.

2.5.1.2 Scope of work

(1) Conduct studies on incentives and olbstao electronic
payment service usage.
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(2) Improve the popularity of different eflemic payment
systems such as debit cards, electronic moneyrend t
SMART debit system.

(3) Provide more options for nationwide églile electronic
payment services for consumers such as malapgent
through mobile phone, Internet, ATM machines,kban
branches and pay points.

(4) Conduct feasibility studies on local ®hing of domestic
credit card/ debit card and electronic moneyiseb/to
reduce operation costs for payment providerssames; and
on the development of PIN (Personal Identifiaatdumber)
based debit card services to improve safety odg@nd
services purchase.

(5) Study and instigate for the establishinoércommon
electronic payment standards and electronic patsne
interoperability.

2.5.1.3 Goals

(1) Increased usage of electronic paymemtgdods and
services purchase. Establish comprehensive conokisin
the feasibility of local switching to credit camkbit card,
electronic money, and PIN-based debit card sesvic

(2) Establish more electronic payment seraiptions to allow
for equitable, convenient and fast services oatanwide
basis.

(3) Establish common payment standards gsieiss to support
open-loop electronic money services.

(4) Establish common payment standards gsigis1s to support
easy and expedient end-to-end interbank bill paym
between invoice issuers and payers.
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2.5.2 Implementation plan to promote attractive edctronic payment

systems for “business” users.
2.5.2.1 Expected outcome

An increase in electronic payment systems usadetbaide alternatives
for cash and cheque payments among private opsratorgovernment
agencies.

2.5.2.2 Scope of work

(1) Conduct studies on problems and obstdolelectronic
payment service usage

(2) Liaise with government agencies and relafiggncies to
promote electronic funds transfer

(3) Promote admissibility of electronic paymentdments
such as electronic receipts and electromarnational
payment documents as legal evidence.

(4) Study and promote establishment of comeleatronic
payment standards to support government and pragegncy
transactions.

2.5.2.3 Goals

(1) Increasing electronic payments usage gngawvernment
agencies and business operators.

(2) Promote admissibility of electronic payrhdocuments as
legal evidence by government agencies.

2.5.3 Implementation plan to study and revision opayment costs and
service fees

2.5.3.1 Expected outcome

Fair and appropriate calculation of electronic pagtservice fees for all
user groups. Promote more electronic payment usage.
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2.5.3.2 Scope of work

(1) Study the cost of providing various paymesvies,
including the cash handling cost

(2) Study the Fair Cost Model for the network wection
between Large and small banks.

(3) Recommend guidelines for suitable payress for
different payment services.

(4) Conduct public hearing of related stakehader

(5) Encourage the implementation of appropriaieng
structure

2.5.3.3 Goals

Provide recommendations/ guidelines for suitabienEnt fee
structure that is correspond with genuine operatasts and
promote the e-payment usages

2.5.4 Implementation plan to establish standals and guidelines for
the observance of local and international lawand regulations

2.5.4.1 Expected Outcome

Establishment of standards or guidelines for ebaitrpayment providers
that comply with applicable local and internatiolaals and regulations, to
provide safe and sound electronic payment serwa@®ut placing
unnecessary burdens on payment providers.

2.5.4.2 Scope of work

(1) Conduct implementation guidelines under ratgvaws and
regulations and notifications related to electrggagments
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and also gather problems, obstacles and limitafions
implementation including compliance costs

(2) Formulate suitable standard and implememagiadeline for
payment service providers in order to reduce bugderer
regulations, criteria and notifications.

(3) Liaise with other departments in BOT andeotftelated
oversight agencies to solicit opinions from them.

2.5.4.3 Goals

Service providers have common standards and impitien
guidelines in order to reduce burdens under ths,la@gulations, criteria
and notifications related to electronic payments.

2.5.5 Implementation plan to improve payment sstem oversight
efficiency

2.5.5.1 Expected outcome

Establishment of oversight measures for electrpaignent systems and
payment providers that comply with internationalnstards and are
acceptable to payment providers. Implementaticapplicable laws to
ensure efficient, safe and stable payment systeatsiill generate
confidence among users and safeguard financiasyand financial
institution stability.

2.5.5.2 Scope of work

(1) |Initiate legislation of electronic paymeservice oversight
laws.

(2) Issue notifications and criteria thatngady with international
standards. Arrange public hearings to solicihapis from
payment providers and concerned parties.

(3) Oversee electronic payment providerseobasnce of
relevant laws, notifications and criteria.
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(4) Liaise with local and international agendi@gromote
various collaborative efforts to benefit electopayment
systems and electronic payment providers ovetsigh

(5) Publicize BOT’s oversight roles to coms parties.
2.5.5.3 Goals

(1) Implementation of laws that empower B0 bversee
electronic payment business and issuance ofieriteat
comply with international standards.

(2) Efficient and standardized oversighelgctronic payment
business under the applicable laws, notificatiansl criteria
under collaboration and information sharing vather
regulatory agencies, both locally and internatliyn

2.5.6 Implementation plan for the BAHTNET risk management
2.5.6.1 Expected outcome

Establishment of risk monitoring and managementsmes to ensure
smooth operations under the BAHTNET system in otdencrease public
confidence in the financial system and financiatiiations.

2.5.6.2 Scope of work

(1) Prepare risk management guidelines soiensmooth
operation under the BAHTNET system in order tonpote
efficient liquidity management for financial instions.

(2) Coordinate and prepare for legislatibpayment system
laws to support payment finality in the BAHTNET &%
and multilateral netting.
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2.5.6.3 Goals

(1) Establish risk management guidelinesrisure smooth
operation of the BATHNET system.

(2) Establish supporting operation systemsiprove liquidity
management of the financial institutions.

(3) Coordinate, arrange for, and preparésicd payment
systems laws to support payment finality in tiid-B NET
system and multilateral netting.

2.5.7 Implementation plan in preparation for coss-border linkage
of the BAHTNET system

2.5.7.1 Expected outcome

Establish clear directions for a Payment Versusrieay (PvP) based
cross-border linkage of the BAHTNET syst&rhat comply with standard
market practices of financial institutions worldwidn order to reduce
foreign settlement risks to local financial instituns and BOT.

16 Settlement of foreign exchange in two currenclEsws counter parties to simultaneously
receive payment transfer.
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2.5.7.2 Scope of work
(1) Analyze benefits and impacts of paynssistems linkage.
(2) Consult local payment service users@mtterned parties.

(3) Liaise with other central banks for consutias and
collection of detailed information.

(4) Formulate suitable payment systems fyekguidelines for
Thailand and prepare for legal readiness fplieqble
regulations, operations, and technologies.

(5) Formulate operation plans for cross-kboltihkage of the
BAHTNET system.
2.5.7.3 Goals

Prepare for readiness in relevant aspects and fatenplans to support
suitable cross-border linkage of the BAHTNET system

2.5.8 Implementation plan for linkage of retdipayment systems
among ASEAN and some Asian countries

2.5.8.1 Expected outcome

Establishment of efficient and low-cost linkageetail payment systems
among ASEAN and some Asian countries to provideenparyment
options and promote transfer of payment from unoiggd sectors to the
formal financial system.

2.5.8.2 Scope of work

(1) Promote linkage of payment systems anm®BgAN and
some Asian countries.

(2) Coordinate a revision and amendmenégfilations that are
conducive to international payment transfer.

(3) Establish minimum requirements for ligkaof international
payment systems.
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2.5.8.3 Goals

(1) Establish linkage of retail payment sys¢ among ASEAN
and some Asian countries.

(2) Establish supporting regulations anteaa for international
payment.

2.5.9 Implementation plan for payment system deveponent to
support trade and investment between Thailand and
neighboring countries

2.5.9.1 Expected outcome

Guidelines for payment systems development, whetdted to
trade and investment promotion, between Thailand an
neighboring countries, including promote paymertt an
exchange money from unorganized sectors to thediorm
financial system.

2.5.9.2 Scope of work

(1) Survey problems and obstacles of payment systhat
Impact to trade and investment, between Thailard an
neighboring countries.

(2) Study and recommend guidelines for paymernegsys
development which support trade and investmeniydest
Thailand and neighboring countries, including préeno
payment and exchange money from unorganized sdotors
the formal financial system.
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(3) Cooperate with government and private sectociyding
the central banks in neighboring countries to éisiab
guidelines of efficient of payment systems, whiglhénefit
of trade and investment between Thailand and neigyndp
countries.

2.5.9.3 Goals

Payment systems support trade and investment betwee
Thailand and neighboring countries
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3.

Summaries of implementation plans, responsiblegencies

and timeframes

Plan 1
Promotion of attractive electronic payment system$or “consumer” users.

Expected outcome:

Establishment of electronic payment services asratives to cash payment through the developnfent o
electronic payment systems that comply with thedeesd different consumer groups. The systems sHoaild
able to provide equitable services for all consuanespecially in terms of service fees, accessibdind
efficiency.

Scope of Work

1)

(@)

3)

(4)

(%)

Conduct studies on incentives and obstacles taretéc payment
service usage.

Improve the popularity of different electronic pagmb systems such
as debit cards, electronic money and the SMARTtdsistem.

Provide more options for nationwide equitable etmat payment
services for consumers such as making paymentghrmwbile
phone, Internet, ATM machines, bank branches apgpamts.

Conduct feasibility studies on local switching @ihdestic credit card
debit card and electronic money services to redpegation costs for
payment providers and stores; and on the developofiétiN
(Personal Identification Number) based debit cardises to improve
safety in goods and services purchase.

Study and instigate for the establishment of comelentronic
payment standards and electronic payments intesibpity.

Responsible agencies:

(1) Bank of Thailand

(2) The Thai Bankers’
Association

(3) The Foreign Banks’
Association

(4) The Board of Trade of
Thailand

(5) National Electronics and
Computer Technology Center
(NECTEC)

(6) The Thailand Development
Research Institute (TDRI)

(7) Service providers of e-money
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Plan 2

Promotion of attractive electronic payment systemso “business” users

Expected outcome:

An increase in electronic payment services asrateres to cash and cheque payments among pripatators
and government agencies.

Scope of work

1)

(2)

(3) Promote admissibility of electronic paymentdments

(4) Study and promote establishment of commontreeic payment

Conduct studies on problems and obstacletetironic
payment service usage
Liaise with government agencies and relatiggncies to

promote electronic funds transfer

such as electronic receipts and electrat@rmational payment
documents as legal evidence.

standards to support government and private agémcysactions.

Responsible agencies

(1) Bank of Thailand

(2) The Thai Bankers’
Association

(3) The Foreign Banks’
Association

(4) The Board of Trade of
Thailand

(5) National Electronics and
Computer Technology Center
(NECTEC)

(6) Related governmental
agencies

Plan 3

Study and revision of payment costs and service fee

Expected outcome:

Fair and proper calculation of electronic paymemvige fees for all user groups. Promote more aladt
payment usage.

Scope of work:

1)

(@)

3)

(4)
(5)

Study the cost of providing various paymesvices, including the
cash handling cost

Study the Fair Cost Model for the network @ection between Largg
and small banks.

Recommend guidelines for suitable paymerg feedifferent
payment services.

Conduct public hearing of related stakehader

Encourage the implementation of appropriateing structure

Responsible agencies

(1) Bank of Thailand

(2) The Thai Bankers’
Association

' (3) The Foreign Banks’
Association

(4) The Board of Trade of
Thailand

(5) The Thailand Development
Research Institute (TDRI)
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Plan 4

Establishment of standards and guidelines for obsgance of local and international
laws and regulations

Expected outcome

Establishment of standards or guidelines for ebmitrpayment providers that comply with applicableal and
international laws and regulations, to provide safd stable electronic payment services withoutipta
unnecessary burden on payment providers.

Scope of work: Responsible agenciés

(1) Conduct implementation guidelines under ratgvaws and (1) Bank of Thailand
regulations and notifications related to electrqggagments and also | (2) The Thai Bankers’
gather problems, obstacles and limitations for enpntation Association
including compliance costs (3) The Foreign Banks’

Association

(2) Formulate suitable standard and implementagigdeline for (4) National Electronics and
payment service providers in order to reduce bigdeler Computer Technology Center
regulations, criteria and notifications. (NECTEC)

(3) Liaise with other departments in BOT andeottelated oversight
agencies to solicit opinions from them.

Plan 5

Improvement of payment system oversight efficiency

Expected outcome

Establishment of oversight measures for electrpaignent systems and payment providers that comipiy w
international standards and are acceptable to patypneviders. Implementation of applicable lawetsure
efficient, safe and stable payment systems thaigeilerate confidence among users and safeguanicfad
system and financial institution stability.

Scope of work: Responsible agenciés

(1) Initiate legislation of electronic paymentiee oversight laws. (1) Bank of Thailand

(2) Issue natifications and criteria that compiyh international (2) Electronic Transactions
Commission

standards. Arrange public hearings to solicit apisifrom payment
providers and concerned parties.

(3) Oversee electronic payment providers’ obsergaf relevant laws,
notifications and criteria.

(4) Liaise with local and international agendi@promote various
collaborative efforts to benefit electronic paymsystems and
electronic payment providers oversight.

(5) Publicize BOT's oversight roles to concerpedities.
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Plan 6
The BAHTNET risk management

Expected outcome

Establishment of risk monitoring and managementsuess to ensure smooth payment under the BAHTNE
system in order to increase public confidence énfiancial system and financial institutions.

Scope of work: Responsible agencies

(1) Prepare risk management guidelines to ersuo®th operation (1) Bank of Thailand
under the BAHTNET system in order to promote edfittiliquidity (2) Commercial banks
management for financial institutions.

(2) Coordinate and prepare for legislation ofrpapt system laws to
support payment finality in the BAHTNET system andltilateral
netting.

Plan 7

Preparation for cross-border linkage of the BAHTNET payment system

Expected outcome

Establish clear directions for a Payment Versusrieay (PvP) based cross-border linkage of the BAHTNE
payment system that comply with standard markettimes of financial institutions worldwide, in ord®
reduce foreign settlement risks to local finanaiatitutions and BOT.

Scope of work: Responsible agencies

(1) Analyze benefits and impacts of payment systénkage. (1) Bank of Thailand

(2) Consult local payment service users and aomeceparties. (2) Commercial banks

(3) Liaise with other central banks for consudtas and collection of
detailed information.

(4) Formulate suitable payment systems linkagéagimes for Thailand
and prepare for legal readiness for applicablelatigms, operations,
and technologies.

(5) Formulate operation plans for cross-bordetdge of the BAHTNET
system.
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Plan 8

Establishment of linkage of retail payment systemamong ASEAN and some Asian

countries

Expected outcome

Establishment of efficient and low-cost linkageretiail payment systems among ASEAN and some Asian
countries to provide more payment options and ptertransfer of payment from unorganized sectothéo

formal financial system.

Scope of work:

(1) Promote linkage of payment systems among ASBAd some Asiar
countries.

(2) Coordinate a revision and amendment of rdiguia that are
conducive to international payment transfer.

(3) Establish minimum requirements for linkageraérnational
payment systems.

Responsible agencies

(1) Bank of Thailand
(2) Commercial banks
(3) Steering committee
(4) Technical committee
(5) System operators

Plan 9

Develop payment system to support trade and investnt between Thailand and

neighboring countries

Expected outcome

Guidelines for payment systems development, whetdted to trade and investment promotion, between

Thailand and neighboring countries, including préermayment and exchange money from unorganizedrse

to the formal financial system.

Scope of work:

(1) Survey problems and obstacles of payment systhat impact to
trade and investment, between Thailand and neigidpaountries.

(2) Study and recommend guidelines for paymertesys development
which support trade and investment, between Théitard
neighboring countries, including promote paymenmt exchange
money from unorganized sectors to the formal fifergystem.

(3) Cooperate with government and private sectocfding the central
banks in neighboring countries to establish gumsliof efficient of
payment systems, which is benefit of trade andstment between
Thailand and neighboring countries.

Responsible agencies

(1) Bank of Thailand

(2) The Thai Bankers’
Association

(3) The Board of Trade of
Thailand
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