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of data to forecast two dramatically different scenarios for
broadband2a A Y LIH-ONiIf /YR Q& Thé @r& ¥ce@2namoa

continuation of Business as Usu@AU) would O dza S ¢ KIF Af | y |
economy to continue to decline relative thostother Asian nations.
Furthermore,economic disparitiesvithin Thaland would continue

to widen. The other scenaricgalled Meaningful Broadbandwould

boost ¢ KIF Af ' yRQa O2 Y Lt ASEANwWel Snto RBR G y i | 3
century and produce a growth model that would lessen gaps

between rich and poor A broadbaneenabled Thaeconomy would

release pentup demand for interactive learningand creative
entrepreneurshign the majority population.We concludeby posing
aljdzSaidAz2y (2 ¢KIFIAfFYRQa fSIFRSNARY 2
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FORWAB

This report asks the
government to think
again about how to
achieve its economic
reform targets. Even
amid the street protests,
the opportunity for
doing so is now.

s this report isnritten, in the wake of horrific riots that

pitted one group of Thais against others,the

government is struggling to find a new economic model
that allows growth to proceed in a way that lessens inequities.
Currently nearly 60% of Thai wealth is controlled kye t

wealthiest 20% of the population

The Thai governmentindeed does havea plan to reverse
widening gaps between rich and poasglled Stimulusl. Though
this report doesnot take sides in the current political struggit
shows thatMeaningful Broadband could be used fapport the
success of this plarand in that way it hopes tdelp create a
more equitable path to economic growth in Thailand. In fact,
meaningfd broadband ecosystem, rapidly deployed for the
benefit ofthe mass ppulation of Thailandmay well be the best
chane for strengthering the social contact upon which Thai

democracy depends.

Thisreport asks the government toethink how to achieve its

own economiereform targets Even amid the street protestthe

opportunity for doing so is nowBroadband has become an

overall driver of economic competitivenesa Asia but the

window of timel @F Af I 6fS G2 O ( &ére dzLI G A

broadbandenabled neighbors is closing.

G902y 2YAO férdladpédett daans for2dBing soAs in
other nations,that term in Thailandno longer means shoiterm
fiscal ¢imulus but efforts to jumpstart qualitative

macroeconomic reformsealizablein the midterm (5 years or
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less) For those who know Asian politicstimulusalso means

something else:a clever way for reformerso circumvent their

own slowmoving government bureaucracies taapture tre

powerful and dynamic newnarket forces

Having announcedhe 1.43 trillion bahtStimulus Il Pla & { G N2 y 3

¢ KI Af lthy Ritistry of Financ@a LJ2f A Oenow] SNBE |
O2yaARSNA Y3 2 Linpl@éngriation.AsNbeyidess, LI | y Q
the Chulalongkorn Meaningful Broadband Working Group
Secretariat through this documentasks that theyconsider two

alternatives:

1 BAU (BusinessAsUsual Scenario They could continue to
pursuereforms withoutaligning with (oraltering) the sluggish
process by which broadband pen&tion proceeds in
Thailand.

1 MB Scenario (Meaningful BroadbandScenario) Or they
could intervene intothe/ F G A2y Q& SYoNwihS 2F ol
PPPsd.g.,a mix of regulatory innovations, tax concessions
publicprivate partnerships, new strategic alliancedirect
subsidie§ If so, Yyl GA2ylf GoNREoRdI YR S
emergein alignmentwith the specific eonomic reforms called
for in Stimulus Il. (We call this scenario Meaningful

Broadband, or MB.)

¢ K| A fteayi & @éonomicgelated ministersneeds a way to
look into the future to see new ways to avert crisand grab
opportunities.  Yet acurately prelictions are impossible.
G902y 2YS{iNRO:&asDunding Kpproach it AusSilges S
crunching is of little help in predicting the rough-andtumble
decisionmaking in the telecommunications sectorTo create
plausible scenariggnany dynami@nd uncertairfactors must be

balancedand weighed
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OWAT 111 AOOEAZ
science-sounding
approach, is of little
help in guiding the
rough -and-tumble

decision-making in the
telecommunications

sector.

Luckiy, a quarter century of economists haweme before ugo
help us clarify the fog that obscuresdigital markets. Their
methods show us how to peer into an economy that is being
remadeagain and agaias technabgical innovationglisrupt old
business modeland usher in new ones After tapping their
braing we do our own onthe-ground research. Wevoid
extremesof utopian and dystogin predictions to portrajtwo

plausiblefutures, concluding

1 Under BAUdespite the best effo of the 6000 development
projects funded underthe Finance Mini$ NESfndulus II,
inequities would grow. Furthermore,the nation will face a
15%20%loss of competitive advantageis avis Asianpeer
nations which have alreadyncorporateda critical mass of
broadbandinto their economicagendas. As the ASEAN+3
nations remove barriers to an Asian common marikef015
BAU would causeThai products and seiliges to be too
expensive too imitative, and too slow to market to compete
with the influx of cheap services flowing into Thailaffdm
China andother nations In short, the (mostly) borrowed
money used tofund Stimulus Ilwould achieve inadequate
returns oninvestment

1 Under MB on the other handThailand® economy could be
transformed. The ambitious Stimulus Il goals for
macroeconomicreforms could be achieved even exceeded
Thailand could reverse its declining comparative advantage
Asia. It coulgoint the way towards anew model of nation-
building onethat is more equitablemmore ethical, moreopen,

and more environmentally benignhan prevailng growth

models.L i O2dzZ R 6S ¢KIFAfFYRQa 3IATFI

Craig Warren Smith
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EXECUTIVE SUMMARY

his document was written by the Chulalongkorn

University Meaningful Broadband Working Group

(MBWG) secretariat at the requestf the six MBWG
members They consist of (i K S OKFANXYIY 2F ¢ f
telecanmunications regulatory agency, Prof Prasit
Prapinmongkolkarand/ 9 ha 2 F { K&lingzénungrdial® Q &
telecommunications operators including AIS Chairman, Mr.
Somprasong Boonyach&AT Telecorixecutive VP, Mr. Charoon
Thongma(interim member) DTAC President, Mr. Tore Johnsen
TOT Telecom President, Mr. Varut Suvakarrand True Corp
President and CEO, Mr. SuphacBhearavanont Mr. Suphachai
is currently Rotating Chairman of the MBWG.

This is the second of a series of five Meaningful Breadb
Reports (MBR 1.9 MBR 5.0) which follow a path that leada

nation step by step from vision to implementation.

Together, the MBR Report $ries provides a framework for
fulfilling the transformational potential of broadbafdin a
specific Asian country. They kegin wth interviews with the
yIEGdGA2yQa L/ ¢ adl yviSidestatedSiNaroadi 2 Sa

Not confined to Thailand, other nations have been invited to contribathe Meaningful Broadband process, under the

JdzA Rl yOS 2F 5A3AGHE S5AGARS LyadaddziSo ¢KS alyYyS aSNanSa 27
Investor Group Against Digital Divide (IGADD), which has signed a formal agreesigentet data with Chulalongkorn

researchers. To learn about Digital Divide Institute,digialdivide.org For its Thai affiliate, see

www.meaningfulbroadband.orgFor its Indonesian affiliate, segadd.org

6. NBlF ROFYRE ABLBSREY S (ISANYGKAEIR & 685ttt a aFtidé AyGaESNYySas
modalities simultaneously. The International Telecommunications Union explains that the speed of broadband depends on

its context and is typically faster in countries which have received a critical mass (23% of households) of broadband

penetration. http://www.itu.int/osg/spu/publications/birthofbroadband/fag.html

A BROADBAND THAILAND 2015 11
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principles that define theeitgeistand scope2 ¥ G KS daYSIF yAy:
ONRBI RolFyRé¢ LRDINRBFOK 6a.w modn

The next report (MBR 2.0)epresented in Thand by this
document, establishesfeasibility by showing bw Meaningful
Broadband could fulfill the explicitreforms of national
governments. It also provides criteria that can be used by
governmens to consider why and howcosts of broadband
deployment shouldand couldbe shared between public and

private sectors.

This report is followed by MBR 3.0, which presentsritedmap.
Not merely a set of recommendations offered to thevgrnment,
the roadmap isan economic model whictshows how the

recommendations could be financed.

Then, in MBR 4.0, we preflue a series of working groups
(composed oempowered leaderérom governmentalbusiness
and academic sectorsyhich willoversee theimplementationof

recommendations

The finalreport in this series (MBR 5.0) presents a transnational
Asian modelfor Meaningful Broadband. Itsuggests how
continentwide and dsubregionat (e.g. ASEAN) structuresould

be tapped,or new coalitions famed, to bring the Meaningful

Broadband Paradigm to the entire continent.

Linking the reforms adveted by the Kingdom of Thailarwiith
broadband deployment, thereport herein describes two

alternative futures for Thailandas indicated in the chart below:

% For MBR 1.0 reports see digitaldivide.org, IGADD.orgr(@lmnlesia) and MeaningfulBroadband.org (for Thailand.)
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BAU MB
(Business As Usual] (Meaningful Broadband)

FACTOR (2015)

: +37%population +74% population
PenetrationRate(age 133 +17% households | +54% households
GDP Boost +0.90% up to 3.5%
Inequality* Gini0.48 Gini0.35

q High/low 1:65 High/low 1:47
Workforce Development -17% of KEW +14% of KEI*
Microfinance Growth +12% +320%
Productivity Growth +7 (in rankings) +18 (in rankings)
Investments Impacts +$3 billion +$9 billion
R&D Impacts 0.26% of GDP 1.5% of GDP
Impact of Stimulus I +0.80% of GDP +2.3% of GDP

*Gini Coefficient refers to a quantitativiedex, ranking nations by their degree of inequality. High/Low
refers to the gap between the highest paid 20% of workforce and the lowest paid 20% of workforce.
**KEIl = Knowledge Economy Index

Our narrativesummary of thisforecast is summarized below.

A deeper analysis, backed up by documentation and data for each
of thesenine points, isricluded in Analysisectionof this report.

The final section of the report lists Appendices, which provide a

more precise summery of data used to formulate thesetasts.

1. BROADBAND PENETRATION RAIFE2010 thebest
estimate of Thai broadband penetration is 34 of
householdsand about 12% ofThai individuals (Over
time, the relevant measure will be individuals, not
households, since personal mobile devicel gdnstitute
80%o0f all Thaiusers,according to predictions by Gartner
Dataquest) | YRSNJ G(GKS daodzaAySaa

scenariq projected for the year 2015, the penetration

A BROADBAND THAILAND 2015 13



Under the Business as
Usual scenario,
inequality could worsen
by as much as 20% by
2015. Under Meaningful
Broadband Scenario,
inequality would lessen
by 12% by that year.

rate will rise to 17% of Thai households, significantly less

than peer nationsin Asia which on average will have

more than 30% household penetratiorBut under the

Meaningful Broadband (MB) scenarithe penetration

rate jumps to 74% of Thai

households), which would exceed the predicted average

rate of Asian peenations by 22%.

individuals 4% of

2. GDP BOOSDrawing from recent World Bargconomic

regression analysis othis topic we forecast that
CKIFIAf I yYRQA&

broadbandwould contribute just0.9:z

g2

growth rate, all other thingsding equal. That rate would

be 2 %per year lower than the GDP spike received by the

average peer nation where broadband penetration

would be higher Under the MB scenario, the growth rate

would achieve a broadband spike

that

grows

incrementally foreach year until it accounts for a larg

share (as much as 3.5%) of GDP.

3. INEQUALITYMeaningful broadband would reverse the

growing gap between wealthy and navealthy citizens.

Currently Thailand hasa higher level of inequality,

compared to peer nations. The gap between the highest

paid 20% of the workforceaand the rest of the

population, has been widening steadily for the past

decade as wealth became concentrated in the BMA
(Bangkok Metropolitan Arep! OO2 NRAYy 3 {2

O2STFAOASY (¢

g KA OK

NI vy 1 a

inequality, Thailand has 8.42 inequality scorecompared

A BROADBAND THAILAND 2015
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to an averageof 0.38 for Asianpeer nations: Another
way of showing inequity in Thailand is the gap between
the highest paid workerand lowest paid workers. In
Thailand it is1:65 (the lowest paid workers make 65
times less than the highest paid workgr®one of the
widest ircome gaps in Asia. Under BAtbese scores
would worsen by about 20% [2015. In the MB scenario,
inequality would declinsteadilyover five years, reaching

a more equitable Gini score d@.35 (better than the
current average fot K Af I yYRQa LISWe y I GA2Y
forecastthat the gap between the earnings of the highest
earning 20% and the lowest 20% would be reduced by
about 14%. At last,a reverse emigration from Bangkok
to rural villages will exceed those travelling in the

opposite direction.

4. WORKFORCE DEVELOPMENIfrently, 2.4% of the Thai
work2 NOS A& T2 NXYI fHuthe dddeped Y LI 2 & S
problem isunderemploymenin the majority (low-to-mid-
level) adult population. According to the National
Staistical Office, 52% of the workforaeurrently earns
between3,000baht and15,000baht per month ad this
group lacks the skills to advance to higher income levels.
Many in this category havimily members who migrate
between Bangkok and rural villageasd a majority has
part-time, temporary or uncertain employment large
shares of this group aren the informal economy,
characterized bybarter exchanges Almost dl have cell
phones. Therefore, Meaningful Broadband focusesn

promoting entrepreneursig in the lowincome (i.e.,

*World Bank conducts annual rankings of companies by their degree of inequality.
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTPOVERTY/EXTPA/O,,contentMDK:20238991~menuPK:492138~p
agePK:148956~PK:216618~theSitePK:430367,00.html
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majority) population rather than the reduction oformal
unemploymentper se Under BAU when broadband
would remain concentrated in BMA populations),
Stimulus Il wouldonly have a marginal impact on
boosting entrepreneutsip, microcredit and SMIgrowth

¢ major goals of the Thai Ministf Labor.

Under MB, however, broadband would introduce a game
changing approach to fulfilling the Minister ¢flF 0 2 N2 a
goals. In otherwords, kroadband wouldadd to the
purchasingpower of the low-income sectorby 3% per
yea. We forecast that MB will reduce costs and
increasingincomes of the majority population. &Ww
sources of seconag and parttime income would result
from mobile data servicesin which meaningful
information not just entertainment would be
transmitted  Furthermore jobs in the broadband
ecosystem wouldtimulate jobs in other sectorspurring

overallSME growth in the domestic economy.

As broadband 5. MICROFINANCE GROWTHCurrently ranked low in
penetration reaches a international microcredit indexesmicrocredit programs
critical mass (23% of in Thailand, sch as thosef the Bank for Agriculture and

households), Thailand
can expect $9 billion in
new investments, more
than matching to 18 million borrowers. Moresignificantly microcredit
broadband investments programs would be integrated into Thaild@d Yy I GA 2y | §
that will flow to peer
nations with a similar
population.

Agriculture Cooperatives (BAAGwvould flourish. Under

the influence of MBmicrocredit levels would res 320%

systems of financeBroadband could enable subsidized
microcreditprograms to operate on a feprofit basis and

would enable a large portion of microcredit borrowers to

transition into SME status.

A BROADBAND THAILAND 2015 16



6. PRODUCTIVITY GROWR4inked near the bottom in
Asia productivity indexés ¢ K| oW Isg6iR @culd
actually worsen in BAUbut canbe reversed in MB The
trigger would be enhanced efficiency in government
bureaus (as well as integration between bureaus at
national, provincigl and local Igels) In the private
sector,broadbandenabled cloud computing/ould lower
costsand improve productivity ofranchise businesses

spurringgrowth inthe domestic economy.

7. INVESTMENT IMPACTSince 1998, foreign investment
as a share of total GDhas been ddining steadilythe
gap in telecommunications investments in Thailand
compared to those of peer natiorsich as Viet Narhas
been growingat an alarming raté. According to BAU,
only $3 billions of investment will flow to the Thai
telecom sectorby 2015, much less than expected for
Asian peernations which are able to assure mobile
operators ofmore predctable returns on investments.
Accordingto MB, the declinewould be reversed. As
broadband penetration reaches a critical mass (23% of
households), Thailand can expec$9 billion in new
investments, more than matching broadbah
investments that flow to peer nations with a similar

population.

8. R&D IMPACTS:.Under BAU, Thailand would remain an
imitator, not an innovator. With onlyY.26% of GDP (22
billion baht) devoted to R&Ih 201Q Thailanchas among
the least developedCT reseatt infrastructures in any

middle-income developing nation. Under Mihe R&D

5 According to interview with Dr. Sakarind Bhumiratana, Director of the National Science and Technology Development
Agency (NSTDA), March 23, 2010.
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goals of the minisy of Science and Technologyhich is
to boost R&D spending to-2% of GDBy 2016 would be
met. More significantly, Thailand woul@stablish its
distinct niche as arethicaliny 2 @+ 12 NJ FRIAE a1 Af €

empoweringlow-income users ofleveloping nations.

9. IMPACTS OF STIMULUSSummarizing the effect of all
nine factors, we argue that rapid and meaningful
deployment of broadband is a necessary condition for
fulfilling the goals of Stimulus Il as well as for establishing

a more equitable, skillful and creative workforce.

Under BAUStimuludl would add jus0.80% to Thai GDP,
while with MB the risewill be about 2.3% or higher by
2015. This assessment helps define the interest and
urgency for Meaningful Broadband in Thailand as well as
the risk to the nation, if the problems that impede
broadband deployment main unresolved. We estimate
that the cost savings of incorporating MB into Stimulus Il
will be in the range of 400 trillion baht per year beginning
in the year 2015.

This economic analysis of the benefits of Meaningful
Broadband is not comprehensive. ok& studies are
needed to go beyond economic benefits talicate non
economic benefits of meaningful broadband to
environmenta] cultural and governance refoms in
Thailand. Furthermoreywe must go further to indicate
GKS aO02aié -eeofomic érms. ASyich yegoyfs
would represent an important complement to this one,

balancing costs against benefils2 LIN2 RdzOS G KS «a

(@]

Meaningful Broadband in quantitative and qualitative

terms.
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Just as this report relied extensively upon the goal of
Stimdus 1l as a reference point for how broadband can
help Thailand, future reports withow how broadband

can assist other goals that are embedded into the
National Social and@®2 y 2 YA O 5S @St 2 LIYSy i

year plan.

Thoughour findings are incompletegsnough eidencehas
been gathered to indicate that broadband isnacessary
(but not sufficient)condition for macroeconomic reforms.
The next step is to establish a roadmap that prescribes
specific policies and practices that can iegle the MB
scenario depicted hereirEstablishing and communicating
this is the aim oftie next report in this seriedjeaningful

Broadband Report 3.0.
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METHODOLOGY

ince the rise of the digitl economy in the 1980s, a genre

of academic sociacienceliterature emerged to predict

the economicimpacts of digital technology. At firghe
focus was the future ofthe internet and eventually
methodologies were adapted tthe spread ofmobile telephony,
then broadbard penetration and most recently, the impact of
mobile broadband in developing countries. Before venturing our
own forecaststhe MBWGsecretariatreviewed this literature for

clues about methodology.

Since broadband is a recent phenenon in developing
economies resaarchersdo not have access tlngitudinal data
using control groups.Most assessments are qualitativend
inferential, reliable quantitative assessments are rare. Formal
empirical studies have focused on developed countries, and small
industrialized devealping countries, suchsaSingapore and South
Korea which are not forced to contend with the difficulties faced
by large, poor countrieor the chaos that is typical in nen
authoritarian regimes Most studies have been funded by
businessrelated economicriterests that emphasize the benefits,
not the costs of broadband. For example, there are few
predictions of the economic impact®n job loss through
automation, or predictions about the addictive impact of

broadband on the behavior of vulnerahieral youth.

Beyond theseoncerrs isthe matter ofphilosophic biasnoted by
William Dutton, Director of Oxford Internet Institute. He argues
that much of the new literature on broadband is biaseny
GiSOKy 2t 23A G fif taRmdalogiesMave predivtable
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impacts regardless of how they are shaped by government policy,
business decisionsor the creative play ofdesigers, the
idiosyncrasies ofjarage inventorsThe approach assumes that
the future impact of a technology carbe predicted basedon
understandinghe evolution of the technology itselfYet, human
leadership and ingenuity can intervene to radicall alter a

0§ SOKy 2t 2 3 Bréadbangrdat @otehtial to contribute

to growth and competitiveness depends on hether
governments understand the opportunity and ensure that
supportive conditions are in place through regulatory and policy
reforms as well as strategic investments and pupligate
partnerships. To realizethe benefits of broadbandations must
assue development of new content, services, and applications,

which become demanded by user

Among economists a lively debate exists over whether the
econometric methodology of regression analysis carubed for
predicting the impactsof broadband. The Meaningful

Econometric regression BroadbandSecretariat incorporated regression studies into our
is only one of many tools
that we used in our

forecast. We found the
most important tool was who are familiar with the formal and informal realitidsatt shape

forecasts but our drecasts relied more on interviews that

captured data as well alest thinking of orthe-ground actors

on-the-ground broadband deployment in Thailan&Ve bega by considering the
interviews with insiders . economic goalsair the nation, and then drewupon international
best practices that show how broadbantbuld serve as an
enabler of any32 SNy YSy G Qa adlF dSR 321 fao
approach this report is based on the following information

gathered from June 12009 toApril 30, 2010

1 Questionnaires administered to members of Meaningful
BroadbandWorking Group, includingfOT Public Company
Limited (TOT) CATTelecomPublic Company Limite(CAT,
Advanced Info ServicPublic Company LimitedAlS, Total
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Access CommunicatioPublic Company LimitedTAQ True
Corpration Public Company Limited (TRUBMN National

Telecommunication Commission of Thailand (NTC)

1 Demographic data (2007) from National Statistical Office of
the Kingdom of Thailand

1 Interviews with Thaigovernment officials in the following
2NBIF yATFGA2YAY h¥FAOS 2F GKS t
Economic and Social Deveioent Board Ministry of Finance,
Ministry of EducationMinistry of ICT,Ministry of Science &
Technology (NE®) NECTECMinistry of Commerce and
Ministry of Culture

1 Key government reports, such as ICT Mafan from ICT
Ministry and Master plan for Frequency Allocatidinom

National Telecommunication Commission of Thailand

1 Interviews with and reports by MultinationaCorporations
that are in the Df 20 | f G 0 K 2 dz3régarding S+ RS NA&
broadband deployment, including Intéllokia, Nokia Siemens
Network, Oracle, IBM, AceResearch in Motion (Blackberry),

Cisco Systems, Alcatalicent and Microsoft

1 Interviews with theprincipal analysis of key consultifigms
covering the Asian ICT seg e.g. IDC, GartheEconomist
Intelligence Unit, Pyramid Research, McKinsey &ngamy;
TheBoston Consulting Gup, Forrester ResearcBoozAllen
Hamilton, KPMG,Accenture,Deloitte, along with follow up

interviews wih the authors of these reports
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1 Interviews and review of reports on ICT trends from
intergovernmental institutions as follows: ASEAN, UNESCAP
UNCTAD, ITU, IFRDBOEC:ndWorld Bank/IFC.

1 Interviews with key professors and key Bangkblksed
researchers at Chulalongkorn University, King Mongkut
University of TechnologyAsian Institute ofTechnology, and
Mahidol University

1 Interviews with and report of global and regal academic
research firms,such as ford Internet Institute, Berkman
Center for Internet andSociety ¢f Harvard Law School), MIT
Media LabOxford Internet Institute, World Internet Institute
(University of Southern California, Annenberg School of
Communications,National University of Singare (School of
Communications) National Telecommunications University of

Singapore.

9 Articles n the general and trade pressspecifly Asian Wall

Street JournalThe Nationand Bangkok Post

1 Published company financiedports

1 Information and data from web sites relevatt the field of
Digital Divide
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INTRODUCTION

ITU predicts a huge new
divide between nations
that are able to shape
broadband to meet their
needs and those that

cannot. This divide may

define winners and
1 TOAOO EIT OBF
# A1 OO0OUB8O

% hitp://www.aseansec.org/21920.htm

" www.itu.int/en/broadband/

n a Bali Hotel in 2008, nine ICT ministers of ASEAN gathered

I NBdzyR I GFotS G2 arday | RSOf I N

to build capacity fohighspeedL y 4 SNY S X dé A G &l AF
FRRSR | ljdzl £ A FRASMEG [4PX BR AEDHOR S S (1 K S
Digital Dvide declarations made over 10 years, the Bali
declaration was not followed by any concrete plan for how such a

goal could be achieved.

Yet without such a plan, the International Telecommunications

Union (ITU) predicts &auge new divide will emerge between
yIEGA2ya GKFG-SYNBf SRNR | RaelngiR2aS (¢
The gap between the two kinds of nation is growingnd some

think the ga is alreadyrreversible.

The series of Meaningful Broadband Reports delivered to Asian
countriesc¢ includingthis report¢ hopes to contribute taa model

that reverses the broadband divide in emergent economies.
Designed fo Thailand, this reporoffers clues relevant for other
Asian countries whose leaders are also frustrated that the mass
market embrace of celphones intheir countries is not being
followed by a corresponding leapfrog into wireless internet.
Though this problem may seem periphef (2 Y2ald yI GA2
concerns the Meaningful Broadband series hopes to show that

GOt 2aAay3a GKS . NRIFIRolIYR RAGARSE alL

prime ministers and parliaments as well as to the general public.
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The Chulalongkorn
secretariat is housed
within an obscure
program in the Faculty
of Arts which safeguards
humanistic traditions
linked to His Majesty
the King.

Why Chula Stepped th

Alarmed at the slow and uncertain pace of broadband

penetration in the nation, the Nationalelecommunications

Commission and the CEOs of the five telecommunications
2LISNY GAy3 O2YLJ} yASa

I OOSLIWGSR /K

invitation to form a coalition, called the Meaningful Broadband

Working Group (MBWG.) Rather than seek aiggotonsensus

among themselves,the Woiking Group asked Chulalongkorn

University to formulate an unbiased vieaf how broadband

could be meaningfully deployed in Thailand. Rather than tar
0 KS dzy A @S NA éngireefiry fadliByyfo2dg yieSwrkhe

universitycharman, Dr. Charas Suwanwela and ite$tdent,Dr.

Pirom KamoRatanakulassigned the role of MBWG Secretariat

“

G2 y 206a0dz2NE LINPINIY gAGKAY (GKS
Center for Ethics of Science and Technol@i@gST.t addresses

technology plicy fromhumanisticand philosophic points ofiew,

including the concept of Sufficiency Economy promulgated by His

Majesty the King.The Meaningful Broadbandinitiative was

brought from Indonesia to the universiip 2008 byDr. Charas,

who explainedthat Chulalongkorn has the lorgianding role of

stepping in to formulate ethical principles that are urgently

needed when the government itself is unable or unwilling to act.
G¢KAA Aa 2yS 2F (K#£2asS OANDdzvraidl yo!

The analysis presented hed@ i (i K I {

27

iKS

| Kdzt £ 2

Secretariat alone and does not represent viewpoints of members

of MBWG, nor its current Rotating Chairman Mr. Swehai

ChearavanontPresident andCEO of True Caopation. It has not

been influeced by any corporate peiesor any governmental

interest.

8 Public leture by Dr. Charas Suwanwdigvember 23, 2009
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First Thailand, Then the World

The Chulalongkorn secretariat, formed on April 9, 2009, soon

found that the matter of bringing Meaningful Broadband to

Thailand lad international implicationsLike the population of
Indoresia(where Meaningful Broadband has been formulated by

ICT stakeholders since 2008)K I Af I yYRQ&a Yl 22NAG& L
perfect demographic match for two billion new ephone users

gK2 TFLAE G2 YSS{ OKSTCO)ctarimdf O2 a i
(i 2 Rsl stn@t phone supply chaifls.If Thailand can reshape
GoNRPIFROIYR SO2aeaidiSvya¢ az2 GKIFG Yl
helped by it perhaps other middléncome developing nations

might do so as well.

Currently the greatest opportunity for establishing pulgiivate

AEAEI AT A6 O i partnerships for closing digitadivide through broadband, lies
population is a perfect gAGK GKS GYARRES 2F (GKS LBM YARZE
demographic match for

two billion new cell -
phone users who fail to
i AAO OEA OOI source of new demand in global léeommunications.Gartner

I xI AOOEEDOG OfFAYa GKSe  gAff GaRSTAYS (KS

AOEOAOCEA T /A Qs a0ayvdyrolGA2ya AyRAAGNEE Fa
users in such countries move stéy-34 1 SLJ AYBRIDXBEAEE &

leading IT research firmrecently noted that middléncome
GONFYyarAldAzyl f S@BasThaikiiatbedmhjory G NR S & ¢

phone supply chains.

eventually motivating them to upgrade to fulpowered

broadband device&®

Many of these nations are plagued by an economic malady:
GYARRIMBOGNI LIZ¢E || Oft SOSNI 22NI R .y
an olderO2y OSLJi OFftf SR aLRGSNI& (NFLE
circles that create an inability of some nations tb themselves

from poverty. Economists agree that in Thailand, poverty is not

the core problem. In the decade of 199606, the rank of truly

666 G¢KS bSE( ht? wrwinextbiflidnhe? y S ¢ Ay
YaL/¢ Ay GKS 22NIR ¢NIyaritaAzytrt 902y2YASase DFNIYSNI 5F 4L Ij
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http://www.nextbillion.net/

O, I-income Thais often
have time on their hands.
They could use their spare
OEI A O OAAA
OAOOEAAOG OE/
them through the little
windows in upgraded
mobile devices.0

Z Prof Kitti Limsakul

poor Thai citizens was cut in half to a mere 7%. Yet, according to

Chulalongkorn University econorsi professokitti Limsakul the

Thai majority population remains suspended in an economic

limbo. Once Thais reach an income level of about $600 per

month, they bump against a glass ceiling and often do not go

higher.

According to the professoa a RA FFSNByYy OS

affluent and lowincome Thaisis that low-income Thais often

havel(i A Y S
GAYS G2

2y

NBEOSA @S

i K S A NJThgylcollR ds& their Epre & I A R ®

GRIGI

little windows inupgraded mobile device's

These services may help them to save money, gain income, learn

aSNIBAOS

new skills, build community, ansimply help each other meet

basic needsAs incomes rise, these citizens may well be inclined

to pay for more serges delivered via their phones. For example,

Nokia Life Services, chargé8 cents (USper month tousers in

India to give lowincome cell phone subscribers an SM8sed

English language training prografif they pay a bit more and

upgrade to a smart phone, video and audio can be added to this

same service, creating quickand cheaper ways to learn English.

The effect on poorly ediated Thais could be profoundror

example, once it is clear to the manager akataurant inPhuket

that a young recruit who iwashing disheknows enough English

to interact with farang customers the manager could upgrade

the busboy to a status of waiter. The young worker may be on his

way to a real career.

™ Interview with Dr. Kitti Limsakul, Faculty of Economics, Chulalongkorn University, March 13, 2010.

12 http://www.nokia.com/corporateresponsibility/society/youthdevelopment/lifeskills
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Mobile data services
could do what
4EAEI AT A8 O
schools have mostly
failed to do:
transmit interactive
learning and essential
skills that could give
economic security to
low-income users.

13 www.NextBillion.net

I a2SEHf&dK 9FFSOU

Behind the Meaningful Broadband model is a potential alignim
between the objectives of business and the objectives of
government. According to newdata from Irel Corp
anthropologists, the lowestincome celphone users spend
money on mobileupgrades even before spending it ¢realth
care, educationand even hasing. Income spent on ICT products
and services rises eight times as incomes rise from $100 per
month to $600 permonth™. As local governments introduce
subsidies into mobile supplghains, this wealth effect might be
enhanced, creating a nemobile-drivenway to lead users out of

poverty.

Broadband as Gam€hanger

Gl Aad2NROIf @&z, stch Mdidtehny povie§ Gd¢e 2 £ 2 I A
served as metdechnologies to bring about quantum leaps in

growth with beneficial social impacts wittiuration of at least

fifty years. More than biotechnology and nanotechnology,

ONRBI Rol YR KI a Ol dZaK 0dKS AYIl 3A
governments as the technology most likely to serve this role in

2dzNJ 26y SN} ¢ &l AR 2 ZMifaet, eveny | Qa =
such @ exalted statement Y | & dzy RSNRGIF GS oNERI
potential. Uhlike other historic inventionstelecommunications

in the broadband eracan be continually reshapedby leaders

towards ends that are limited only by humanagination.

Yhttp://siteresources.worldbank.org/EXTINFORMANANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822
1208273252769/Building_broadband.pdf
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Already various Asian nations have carved out their niche in this

processFor example

1 The Republic of Korea was an early leader in fixed
broadband

1 Japan showed how to turn cell phones, and later smart
phones into a masgarket commaodity.

1 Singapore istte world leader in fiber deployment

1 Hong Kong sets the pace with Internet Protocol Television
(IPTV)

The Meaningful Broadband approach suggests that, by showing

how lowincome cell phone users could upgrade meaningfully to
broadband, Thailand could sé¢he pace in a new pattern of
mobile-enabled growk O f RSBSH¥LIYSyWotld 6& (K.
Bank'™ Besides serving as a trigger for economic growth as
measured by GDP, broadband deployment could also serve other
development goals that lie outside the calcutets of
SOz2y2YvYAraiday tAIKISYAyI®madidng SI NI K C
rural-to-urban congestioH, avoiding addictive behavior by

users®, strengthening traditionkcultures, and releasing penip

humanresources in mass populations.

Phitp://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/EX
TEDEVELOPMENT/0,,contentMDK:21180737~menuPK:4053926~pagePK:21IKIEA®GGHP~-the SitePK:559460,00.html

18 http://earth2tech.com/2010/03/25/howbroadbandcanbe-the-backbonefor-a-greeneconomy/

7 http://www.dailyyonder.com/ruratinternet-connectionsu-s-falls-short-other-countries

'8 A wide body of literature now addresses internet addiction as well as how broadband itself could be used to overcome

various forms of addiction, includiragidiction to broadband itselfand to application domains such as online gaming.
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Why Broadband is Cuaial?

Broadband is usually defidein technological terms. dfne
definitions emphasize the expanding breadth @6 technical

capacity while othersemphasizeits boosts in transmission
speed;'® however, such definitions arffozen in time and miss

the essential point: broadband is better understood as a
communications medium for shaping human behather impact

of whichis destined to rise exponentially over timeThough

many efforts are beingnade to predict the impact dfroadband

on nations, the factisthai N2 I Ro I yRQ& AYLI Ol A&

Though this notion sounds futuristic, broadband is not a new
concept. It hasalways been referredh telecommunications as a
gARS NI y3S fréghéncies whittiRrbay BeTdividedto
channels. The basic rule is that thader the bandwidth the
greater the informationcarriage capacity Consider adio, a very
narrow band will carry Morse code; a broader bandl carry
speech; a broader band will carry music; and even more
bandwidth can enhance the quality of the music, communicating
subtle nuances of melody and pitahmusic thatmovesus. Thus,
high-bandwidth sound can come to ufs an immersive
experience.Compared to radiohroadband internet can be much
more impactful.Noting that it is still in itdnfancy, and that its
reach is spreading all throughb the world, broadband may
0502YS Kdz¥lI yAlGeQa Yzald LI2¢SNFd

experience.

Broadband isjust OEA OO )1 OAOT AO86
It is better defined as a medium for transforming human behavior.
Eventually, broadband ecosystems will produce immersive experiences.
These experiences can move us emotionally, spiritually.
How they move us could affect the future of human civilization. OF £ oAl
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For What Purpose?

(et

NRI RolFYyRQ& LIS NFtenhsio dgublé evedNE20S NI
15 months,a trajectory that mimics 2 2 NIBW) @hich since the
late 1960s has effectively predictethe trajectory of semi
conductor chips® In other words, in the yeaR015, which is a
benchmark for this report, the impact of broadband mayflve
times greater than it isoday. We knowthe experiences thatan
come to us through a telephone modem operating at 56,000 bits
Like the human body per second. Fiber optic cablean transnit data 2,000 times
itself, broadband may faster. 4/ +y 6S S@Sy AYLFIIAYS K2g GKAE

become a metamedium, 68 KENYSZ4SR T2NJ KMEVA §RAGSYBF A QK
absorbing and
integrating other media
and mediating our

relationship to the
outside world. human body itself, broadband may become a metadium,

Alexander Pentland:

Prof Pentland asks us to step back to see the big pictike. the

absorbing and integrating other media and mediating our
relationship to theoutside world, hesays.Our mobile devices

may become universalubiquitous remote control devices,

shaping outies toimmediate physicaénvironments. Unlike dial
dzLJ AYGSNYy SG3> . NP Rlonited By géograptid f ¢ | & &
barriers. It multitasks without accumulatirgress. ltcan follow
2dz2NJ 2NRSNB 6AGK2dzi O2YLX | AheG ® & . NI
21" OSyldzNExz¢ atreéea {ltYlLy % TFNE /0§

NokiaSiemens Networkndonesia?

20WWW.infodev.org/en/Document.565.pdf

21t SE tSyiGflyRT 6K2 RANBOGA GKS a5AIAGIE [AFTSE LINRINFY 27F
on the future impact of digitetechnology on human experience in this site:
http://www.organizationaldynamics.upenn.edu/od.cgi/pentlandmenu.html

2 nterview in Jakarta at The Habit@enter with Mr. Salman Zafadpvember 24, 2009.
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' YOKNRLR2f 23A a0 aroadoddsl wit ghe dagahatch | £ S NI
or exceed the persuds@S Ay Tf dzZSy O0OS 2 FS0da G dzNB
Adrian Forte® Indeed, it may be used to reinforaeor compete

with ¢ the values transmitted by family, religion, and community.

Spiritual traditions carefdly transmitted for centuries,and

imbedded in robust culturescould be ignored under the

pervasive influence of digital convergenceor perhaps the

opposite could occur. These same traditions could be
strengthened by broadbant. Contemplating this potential

Few governments have impact, it is clearthat the case for broadband incorporates

the expertise to re-shape fundamental concerns alu national sovereigntyas well as
their model of
telecommunications so
that it absorbs and
shapes innovations that
may arrive through Next
Generation Networks in that may arrive through Next Generation Networks in theure.

human identity *°

Few governments have the expertise togieape their model of

telecommunications so that it absorbs and shapes innovations

the future. Robert Pepper, ide President of Global Technology Policy of
Cisco Systas, makes the poirthat broadband requiresurning

upside down the fundamentals that shaped the
telecommunications industryach country has inherited from

its past:

GLY @A NI dzl £  aroun§ & ylidbe, e tgphdnd
industry wasorganized around five central concepts: the primary
service is voice, theminute is the best metric for billing,
regulation and measuremenpricing is sensitive to duration of
the call,and pricing issensitive tothe distance between callers.

None of theseconditions apply to broadband useThe only

B nterview at Intel Research, Portland, Oregon UBAcember 14, 2008

% Eor an analysis of how digital technology is increasingly ableyfoF f dzSy 0SS 2 y S /AR 30SyaKSS N&EFe  63aSSY FiléK
Initiative on Technology and Shittf://web.mit.edu/sturkle/techself/) and theresearch of its foundeRrof Sherry Turkle.

5 The sovereignty issue is increasingly being used by nations as a mfmrthle need for explicibroadband policies. In

the new literature on broadband, telecommunications is regarded, not justtagiai NI G S3 A O¢ A yderdedlsi NBE = 0 dzii
behavior. This rationale that was used successfully by lead&suith Korea who advocated for an approgaioroadband

deployment that would enable Republic Kbrea to retain sovereignty over its communications vis a vis its rival, Japan. See
http://findarticles.com/p/articles/mi_mOFGIl/is 9 16/ai_n27869486/
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similarity between thetelephone and broadband markets is the
capital expenditures needed tcreate the foundational network.
Fixed broadband networks dtilrequire digging ditches and
hanging wires, and the civil engineering costs campéxecied in

at a fairly constant rateBut even this similarity is fading as a
result of the advent of higispeed wireless technologies, which
promise todrastically reducecapital costs for access networks,
and expand the range obptions available to locations and

communitiesé?®

Ast SLILISNR A& O2 Y Y Sngadine matiohdt mushdhiEve f 2 &
a Big Push to reshape their telecommunications systems to fit the
new realities of broadband.To do thatpolitical will is needed
Governmentleaders must understand the optimal benefits they
can achieve through broadbardand the severe damage to their
economies that can occur if they ignore this mattsloting that

G 2 2YAO aif sureldlyditivihg budget prioritiesin
Thailand, the secretariat of Meaningful Broadband Working
Group determined that the best way to move broadband high on
the national agenda is tshowhow broadband could enablihe
A2PSNYYSyiQa 2y 3J21ta F2NIJ YI ONR S

% http://www.broadband.gov/docs/ws_int_lessons/ws_int_lessons pepper.pdf
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NINE BROADBAND IMPACT

This section of the report explains and supports Wteaiforecasts presented in the chart above.
Like thechart, this seion has nineparts or dimensions. Eachfersto a separate aspeatf the
Thai economy In each case we explain how we arrived at #845 forecast for the Business-
Usual (BAU) and Meaningful Broadband (MB) scenarigach of the nineections haswo parts:
Summaryand Analysis Further backup data regarding each of the nine factaappears in the

Appendices

1. BROADBAND PENETRATION

Summary

e estimate that, if Thailand continues to pursue

broadband without being guided by a coherent

and holistic broadband policy (a scenario we call
G.dzaAySaa Fa | adz f¢ be2tNdt 17% lofd =
households and 37% of the national population will receive
broadband by 2015, combining fixed and wireless. We forecast
that the annual increase of smart devices will be 19% per year
averaged over five years. (This assumes a broadband splea
minimum of 256 kilobits per second, which is considewed
minimum by OECD standardgVhile this increase wiltontribute
marginally to ThailaR Q& S OiRrgpPeyedt& a50-60% lower
broadband penetration rate thawhat we can expadrom most

other Asian peer nationdy 2015, according to broadband
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forecast reports by four major consulting firffs(The most exact
predictions supporting this scenario come from Gartner
Dataquest®0 ¢Kdzax GKS &at2¢ hinddS 27
penetration under BAUmay O dzaS ¢ KIF AflyRQa O
disadvantagg® and it may close the window of opportunity now

available to Thailand to leapfrog inidext Generation Network.

Already rankinglow (v 2y GKS NI y{lAy3da 2F ! &
penetrated nations; Thailand maydrop by three points to 14

under the BAU scenariB. Thanks tdow broadband penetration,

Thailand maycontinue to haveslower broadband speedsnd

higher internet pricegshan peer nations® The combination of

slow speeds, high rates and lowenetration will prevent
¢KFAfLFYRQA SYSNIBoyas as [Adiamdves Y I 22 NJ
towards a model ofligital convergencé for the entire continent.

These predictions are based on Meaningful Broadband Working
DNR dzLJ ASONBGEFNRIF G§Q& rony prépBetayd 2 F
O2yadzZ GAYy3d FANNXaAI gKAOK LINBRAOI

QX

[e=-N

Published in 2009 using 2008 data, these predictions were
adjusted in 2010 by Chulalongkorn researchers who interviewed
0KS NBLRZNIAQ I dzi K2 NAR @

27 Business Monitor International, Thailand Telecommunications Report Q4, 2009, page 88. Our assessment is that, under

the MB, scenario, Thailand would leapfrog into the same pattern of broad deployment currently demonstrated by regional

leaders: Australia, South Korea, Taiwan, Hong Kong, Japan and China and would reach parity with Malaysia and Viet Nam.
BGartnerDatag@ 4 0 WSLIR2 NI S Hany 6/ 2yadzySNI-20RPF RokyR DNRgGK 68 al NJ
% Business Monitor International, Thailand Telecommunications Report Q4, 2009, page 88. Our assessment is that, under

the MB, scenario, Thailand would leapfrog into the same pattern of bdegdoyment currently demonstrated by regional

leaders: Australia, South Korea, Taiwan, Hong Kong, Japan and China and would reach parity with Malaysia and Viet Nam.

% An excellent assessment of the dynamics and competitive positioning for Next GenéMatiworks (NGN) can be found

in this OECD reportwww.mobilein.com/NGN_Sves WP.pdf

31 Business Monitor International Forecast, 2009

%2 Gartner Dataquest Forecast, 2009

* Briggs and Kelly Report demonstrstke links between broadband penetration rates and broadband prices and
broadband speed based on a study of international best practices of broadbzaizled nations. Highly penetrated
broadband nations such as Singapore experience much faster intendegrgoy lower prices than nations that have little
broadband. For the reference to Briggs and Kelly and for a deeper analysis of this issue see
www.infodev.org/en/Document.565.pdfpage 13.)

34 Seewww.digitalconvergence.eu

% IncludePyramid http://www.pyr.com, ADGhttp://www.adc.com, Gartner http://www.gartner.com Yankee

http://www.yankeegroup.comandBMI http://www.businessmonitor.com
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LT ¢KFEAfFYRQa 3JI2@8SNYYSyid FyR Alda
achieve Meaningful Broadband (MB), tlpenetration rate will

nearly doubleby 2015, with 80% of this penetration based

wireless when we believ@/imax will contribute to a widespread
upcountryembrace of smart device$his higtrate of broadband
penetration will allow Thailand to achieve artwous circle of

economic benefits depicted in subsequent sewtof the report.
Furthermore, the MB scenario will produce a new wsoe of
competitive advantageSa Gl 6f A a KAy 3 alorigdide t  yRQA
0 2 R Ihrebebadband Asian nations (Japan, Singapdorea,

Taiwan, South KoreaChina, and Malaysid® As freetrade

barriers fall, Thailand could become a competitive exporter of
telecommunications services. This benefit would accrue not just

to ICT industries themselves, but to a range ofdMen \ertical

industrie$” whose international success depends on cloud

computing and other broadbanithduced innovations.

Analysis

T ¢KS O2Y0AYSR STF80O8HOI2ATF anii {[R SINI 2
a22NBQ&° whithg define predictable shifts in
performance/price ratios, will cause Thailand and other
nations to benefit from technological innovations that spur an
annual decrease in bandwidth and interreflated costs

during this period.

®DFNIYSNI 5FdFljdz8ad Lyara3aKGs mc WdzA & HANWMHOE2Y adzYSNI . NRI RO |
DI NIYSNI 5FGFjdzSad LyaAadaKis m até wnnd aD2BSNYYSyd { GAYdzd dz
% http://en.wikipedia.org/wiki/George Gilder

39 http://en.wikipedia.org/wiki/Metcalfe's_law

% hitp://en.wikipedia.org/wiki/Moore%27s _law
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) £ 4EAEI Al
government and its ICT
stakeholders intervene
to achieve Meaningful
Broadband, penetration

rates could nearly
double to 54 % of
households and 74% of
individuals by 2015,
with 80% of this
penetration based on
wireless.

1 Current Thai markets for mobile phonés upcountry will

continue at four times the rate of the Bangkok Metropolitan

Area (BMA), causing market forcas( Thai mobile supply

chains) to compete in the effort to serve the Thai majority

population.

1 Mobile supply chains in Thailanflcing steadily declining

revenue from voice and SMS services, will intensify their

competition for valueadded revenue from mobile data

services.

As this competition heats up outside the BMA

market, prices in all parts of mobile supply chains will dogp

as much as 30% per yeam factor that will increase further

the overall shift from products to services.

9 New sources of international bandwidth via undersea cables

will enter Thailand to lessen the concentratiof bandwidth

landing stations now antrolled by a stateowned enterprise

¢tKAA | YyR

(currently extremely high, at 5,000 baht per unit vs. 1,000 baht

for the same quantity of bandwidth available to advanced

20KSNJ T Ol 2N&a

gAtt

nations) to drop steadily over théive year period of this

scenario.

1 Smart phone handset costs will drop 30% per year in Thailand

and in peer nations, aBMA markets become saturateds

marketers become forced to meet TCO requirements of-low

income users, andis Asian markets becomeodlded with

cheap massively produced products and services flowing from

China.
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2. GDP GROWTH

Summary

y drawing upon econometricresearch from World

BanK! and other sourceé$s ¢S LINBRAOG GKI

GDP will get &1 6 N2 | RO | Y RO.9O®AGA GOFPE 2 F
solely due to the effect of our predicted37%) broadband
penetration by 2015 under the BAU sceimar However, this
022340 (2 ECREAOZJIdZGENEFOMNI f Saa (KIFY
peer nations, whose GDP will rise by an average of 2.3% per year
due purely to the effect of paced broadband deployments in
those nations?® Under BAU, the Thai economy would continue to
decline in comparison with Malaysia and Vietrfamho compete
with Thailand for ¢lecommunications investmentsThe best
opportunity for Thailand to match its neighbors in this regard is
by leveraging its impressive mobile phone penetration rgte
scheduled to reach 133% of all Thais by the year 2018 his
figure accounts for the fact that many will have morahone
SIM cardand multiple mobile devices.purveys indicate that
mobile telephony in middle income developing countries, such as
Thailand,can receiveas much as 3% per year improvements in
GDP from mobile telephony, and that this boost to GDP could be
further enhanced if cell phone users wd upgradeen massedo
smart devices. Behind this analysis is the view that broadband
would boost the purchasing power of the Thai majority

population.

! Information and Communications for Development 2009: Extending Reach and Increasing Impact, CEzpteorBic

Impacts of Broadband
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXANNFOONANDCOMMUNICATIONANDTECHNOLOGIES/EXTI
C4D/0,,contentMDK:22229759~menuPK:5870649~pagePK:64168445~piPK:64168309~theSitePK:5870636,00.html

*2pyramid Research,2004

“3 Asian Development Bank repefBrowth rate of GDP

* Asian Development Bank repefBrowth rate of GDP

* Gartner Dataquest analysts, result of phone interviddarch 12,2010.
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Analysis

46
47

www.NextBillion.net

www.nextbillion.net

| dZNNBy (it ez GKS aKIsNhBpulaficf eabisgt 2 F ¢
3,000 to 15000 baht is approximately 5%, using IFC data, and

the purchasing power is thought to be of similar proportion.

Under the MB scenario, this purchasing power could rise by up to

7% per year by 2015, causing a broadening of the domestic

economy.

As the low-income population generates demand forY2 6 A £ S
killer appsé they could save costs and develop new sources of
income ¢ KS ¢St dK ST7FS Qdiddingdd tdeh R

(@]}
0]
QD

as 20% to totahational purchasingower, based ondata drawn

FNRY GKS LyGSNYyragaAzylrt CAylLyOS [ 2
Report*® As their discretionary spending rises, a larger share of

their incomes will be spent on ICTspducing a multiplier effect,

which in turn cou stimulate domestic spendinThe cumulative
ANRSGK 2F LIHZNDKIFaAy3I LR2sSNI 2F GKS
(i.e., those who earn from 3,000 to5]000 baht per year) could

0S ariloftSo ¢KS 22NIR .lyl1Qa Lyi
Next Four Billion report ire005 indicatedthat ¢ per capita

spending on ICTs expands dramatically in middle income
countries as wealth ris€$ |t is this data which caused Qualcomm
Corporation founderrving Jacobso say,d2 S R2 y2 (G SE LIS/
make money on the first cell phone purchased by -losome

consumers. But as they use their phones, their income rises and

we benefit as a rising share of their income becsndevoted to

Y20AfS daR8I REX®E RIFGF OF dzZaSR aA ON
Vice Preslent Orlando Ayala to explaii 2 SQNB Ay- GKS vy
bdzA f RAYy3 o0dzaAy Saadé
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The impact would be to grow the purchasing poveérthe Thai
mass market and boost the domestic economy. Once these data
services would be integrated into mational model of digital
convergence, broadband would emerge as the newedrof GDP
growth in ThailandWe anticipate that under the MB scenario,
GDP in Thailand would receive a broadband boost that would rise

gradually each year until it reaches 2.4% of GDP in the year 2010.

This virtuous circle, driven by mobile data services, would drive
new investments, expand the domestic economy, and bring a rise

to GDP of as much as 2.4% per year, all other things being equal.

91 Broadband as metalriver of growth: Much of the recent

literature on the social and economic benefits of broadband

- AAT ET ¢c&EOT " ( _ _ _ e A
virtuous circle could conclude that higkspeed internet is nowt O YRONIAF D S NE
produce a spike in GDP. overall macroeconomic growth, rather than merely a driver of

ICT industriesalone This conclusion results from anaysis of
many studies published by academic institutions and industry

associations in 2008 and 2009. For exampl#jree-year

data analysis of 12 affluent countrieemonstrates that, all

other variables being equal, every 1% increase in broadband
pendration produces $2,000 per capita GDP (study took place

across severalountriey.”® A number of studies conducted by
PdzAGNF €A Q& bl aGA2Yyl € hFFAOS F2N
Australian Government Informamn Management Office

(2004), and Allen ConsultingGroup (2002 estimate that

broadband willlk RR  n®c LISNOSy Gl 3asS LRAY
domestic product (GDP) growth rate eagtar.

8 http://www.ctia.org/advocacy/research/index.cfm/AlD/10538ee also, International Association for Wireless
Telecommunications Industry, New York City, 2009.

“9 Allen Consulting Grouuilt for Business II: Beyond Basic Connectivity, Oct 2002

Allen Consulting Group, True Broadband exploring the economic impacts, Sep 2003
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15S@St2LAY3 [/ 2dzy i NB Qaowto-INildeRO | Y R
income developing countries can get a greater GDP boost from
broadband than advanced countries, according to an

influential World Bank report?

T .NRIFIRolFIYRQA D5t L Y3dnediudies 3ok LINE R A C
to the future to predictimpacts of broadbandn specific
nations By so doing, the provide researchers with a
methodology to refine their predictions. According to 2003
estimates by Accenture, negeneration broadband has the
potential to contribute $500 billion to GDP in the United
States andrbm $300 billion to $400 billion in Europe, and was
likenedto waterandelectdA G & | & GKS &y SEG 3INB

50http:llweb.worldbank.orq/WBSITE/EXTERNALFI'OPICS/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/EX
TIC4D/0,,contentMDK:22229759~menuPK:5870649~pagePK:641684454p8R@~theSitePK:5870636,00.html

I OO0SYyGdNBE WIY no$é L3IYALG ASekIenalakdOVhisI&B0H3 . NB | RoF YR wS@2f dzii A 2 y
http://www.accenture.com/Global/Research_and_Insights/Outlook/By Alphabet/IgnitingRevolution.htm
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3. INEQUALITY

Summary

Iready one of the most inequitable societies in Adia,

¢ K| A fidcomedgap between wealthy elites and the

mass population would deepen by as much as 12% by
2015 under the business as usual (BAtdadband scenarig or
inequality could lesserby a similar proportion assumingull

deployment the Meaningful Broadbar{i¥B) scenario.

Broadband policy presentsa pivot point for the nation.If

Meaningful Broadband CKFEAT Y RQA f S RSNA O2dz R A )/l.'l S NI

could bring a sense of broadband ecosystem, their actions could reverse the trend
fairness to Thailand towards eveswidening income gaps and jettison the economy
fragile democratic

S into a fairer, more equitable growth pattern. Doing so would
Institutions.
fulfill a goal of the National Economic and Social Development

2FNR 0b9{5.0X 6KAOK A& G2 adNBy

O2 YLl Oty i NEFRAzOS I aSyasS 2F TFIANY

fragile democratic institutions> By lessening the costs and
increasing their income of theswho earn from 3,000 baht to
15,000 baht per montli* broadbandenabled services could grow
purchasing power inhat large target group by 12% by 2015,
giving poorly educated masses a chance to catch up with
educated and affluent citizens who drive the exporiented

Bangkok MetropolitanArea (BMAY The following table draws

*20ver the years the income distribution in Thailand has become increasingly uneven and income inequality now is at
historically high level, according to Medhi Krongkaew (1993, 415), Warr & Isra (2004), World Bank 2005.

PaeKEAfFYRQA al yHIRYSYH GAF twSEBOBYRILIVYSYyGz¢ o6& bAdGEEL YY2Ysl |
a8l yAy3aTFdzZd . NRBIFROFYR LINRLRA&ASE Yy AYGSNBSYydAz2y FTNBY C¢KIFAfL)
SO02aeaiGs8Sye GKIFIG g2dzZ R KSt LI Sailys3kpardent &f tha Thichatiohwhn] At t a | yR

earned from 3,0Q Thai baht tal5,000 Thai baht, using 2007 data provided by the Natioga\l\ Statistical Office of Thailand. )
*Based on IMF data, the current purchasing power of bottom 65% of the Thai populaidn is {SS 4a4¢KS bSEG cC2
AT EA2YIE blLGAZ2YLEE wSaz2dzNOSa /2dzyOAtf S wnnpod
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data from the National Statistical Qféi in Thailand to identify the
target population of 53% of the Thai population that could
receive the benefits of MeaningflBroadband to a degree that
their net incomes would rise. Since this population group
corresponds tothe mid-section of the globaéconomicpyramid,
Thailand ould emerge as a global leader in delivering data
services to this niche of the global marketThe chart below

provides the relevant demographic data fror2008 by the

National Statistical Office:

Global Thailand
% of Thai % of Thai | % ofincome
Annual income _ Monthly income :

population population
BOP | Lessthan $3,00( 84.2 Less tharp3,000 38.3 10.83090786
MOP $3,000%$20,000 15.2 p3,001-p15,000 53.9 56.13900981

More
TOP 0.6 More thanpl5,001 7.8 33.03008233
than$20,000

Source: National Statistical Offioé Thailand

We drew upon predictions of four prominent gdlated
consulting firm& and an influential report on lovincome
purchasing powef F N2 Y G(GKS 22NI R . I ylQa

Commission, to reach the following conclusions:

1) The gaps between the highest and lowest wage earners would
rise from 1:65 to 1:83 by 2015 under the BAU scenario, but the
same gap cold be reduced from 1% to 1:47 under the MB

scenario®®

56 Pyramid Consulting, Business Monitor International, Frost & Sullivan, and Ovum Consulting

Y4¢KS bSE

C 2 dzNJ

%8 hitp://www.nationmultimedia.com/home/2009/11/02/columnists/Politicand T hailand'swealthrgap-30115689.htm|
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Meaningful Broadband
would help Thailand
and perhaps other
middle -income
developing countries
overcome what World
Bank economists call the
OOCEEI T O [ EOI
OEA OI EAAIT A
OOADPS8OG

2) The income gaps between incomes in urban vs. rural sectors
would increase by 20% in BAU, and the rural/urban gap would

decline by 14% under the MB scenario,

o0 'AAYy3 | ljdzk yGATFAOI GA2Wi%E22¢ X

Thailandwould shiftstowards a more (or less) equitabsociety
whichcould be predictegbrecisely using a continuum of 0;@..0.
(According to theGini coefficient, 0.0 represents a score for a
perfectly equal society, while 1.0 would indicata absolutely

unequal society.) Using the Gini formula:

1 Businessas-Usual (BAU) broadband would accelerate

inequities in Thailand, causing the cod® Q& OdzNNB Yy i

(0.42) to worsen BAU woull cause Thailand to fall an

additional 10%behind peer nations in Gini rankin@s.

1 Meaningful Broadband (MB), on theher hand,would begin
to correct the economic imbalance, bringing the country to a

far more equitable0.35 in Gini rankings. This ranking would

a

Lddzi ¢KFAflIYyRQa SO2y2Yé 2y LI N 6A

South Korea, whose economy has become more eblgtin
recent years as its broadband penetration has spread to its

majority population®*

Conceivably,Meaningful Broadband auld help Thailand and

perhaps other middléencome developing countries overcome

what World Bank economists callK S aaiAftfta YAayvYl dcC

GYARRE S A ¥ ®asedSon iheNdndlygisiof the Economics

Unit of Southeast Asm division of the World Bankseveral

¥ See Appendix 3 for a full explanationtieé Gini concept and approach to quantification.

©see Appendix 3 for the most recent Gini data 2009 shows Thailand to less equal than peer nations. Source: CIA World
Fact book 2009Gini Index 2009 Country Ranks.

51 CIA World Fadiook 2009Gini index 2009 Country Ranks

a{1Aatfa LyFRSldza 08 FyR ¢KIFAfIYyRQa /TaNandS2006SendrayRegicnd ¢ o0 &

Competitiveness.
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Analysis

53 www.worldbank.org

GYARRIGR YS RS@OSt2LIAy3a O2dzyiNAKRSag |
NIyla 2F GaRSOSt 2 LB&Ruse theig €kilsSalieA S& >

mismatchedo the requirements of high paying jobs.

By transmitting those skillthe MB model would add significantly
to development theory to show how middiacome developing
countries (.e., those earning between $976 and $200 per
capital per yedf) could enter the ranks of advanced nations as
their economies become optimally transformed through
broadband.

In this section we present perspectives from economists
regarding the impact of broadbanon equality and iaquality. In
doing so, we hope to suggest how broadbapénetration

become part of a longtanding macroeconomic debate.

¢KS YdzZ ySiBI Radega#RE0a SO02y2¥A 0 AYL
income developing countries opens a lestgnding debate

among developmenii KS2 NA &aia NBIF NRAYI (GKS
This economic theory argues that inequalifrows as a country
develops,but begins to decline after it reaches a certain point.

6{2 FTINE C¢KIFIAflYyRQa SO2y2PkO 3INRS
Kitti Limskul, Dire¢or of the Chulalongkorn University Center on

[ 62N C2NBOFadAy3Is FYR F  F2N¥YSNJ
aAYA3aGSNI 2F CAylyOSe aLG NBYFAYA
can shape broadband penetration so that inequality could decline

rather than riseas highd LISSR Ay G SNy SG LBy SG NI GS

% hitp://en.wikipedia.org/wiki/Kuznets _curve

®*Based on personal interview with Prof Kitti Limskul, Chulalongkorn University Faculty of Economics, February 4, 2010.
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Why Broadband May Defy the Kuznets HypothésisStudies
from OECD countries suggest that, even in highly educated
nations of the West, broadband may be heightening inequalities

within nations®® Studies irthis genre include the following:

T 22NIR . Fyl1o6HnndpRO a22NIR 5S@St 21
' Human Development Report 2009
1 CIA World Fadtook 2009, Giniindex 2009 Country Ranks
f The Nation newspapéiRolitics and Thailand's wealth g8
®Wh{ 59 111 bs daL¢ ¢ bb5Lb{ ht/ILO [b 9Ltbl OWI[!![bLE{ €5 HnNAO

http://www.stanford.edu/group/sigss/itandsociety/v01i04/v01i04a03.pdf
o7 http://hdrstats.undp.org/en/indicators/161.html

%8 hitp://www.nationmultimedia.com/home/2009/11/02/columnists/Politicand T hailand'swealthrgap-30115689.htm|
Nov 2009.
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4. WORKFORCE DEVELOPMENT

Summary

Meaningful Broadband
would boast
employment.

More importantly it
would lessen
underemployment in the
majority population.

91n 1996 Thailad ranked 51'2 dzii

ike other nations, the Thagjovernment bases its efforts on
achievinginternational competitive advantage dts long

standing campaign to transitiothe national workforce

AyiGz2 | aly2éf SRIS -eSdjchy @evréplhded ¢ K S NB
by careers benefitingrom continual retraining.. dzi ¢ KIF Af | Yy R
NI y{iAy3aa 2y GKS 22NIR .lyl1Qa Yyz2;«

have fallen steadily over the past decdieHoping to reverse

GKAAd RSOfAYyS:E ¢KS aAyradaNe 2F 9
{GAYdzt dza LL AYAGALFIGAGS FAYaAa G2 ON
G2N] SNEE 08 HAMpP O

.dzilx dzyRSNJ . ! !> ¢S F2NBOlFad GKIFG
by another 17% (to 72ut of 100nations surveyed in KEI) by that
year,due largely to the slow growth of ICTs in Thailand relative to
peer countries. In fact, studies show that at least 50% of growth
in knowledge economies now depends on broadb&hdBAU
broadband will indeedcontribute to the creation of new
employment, lut most of thesenew jobs will be located in the
highrincome Bangkok Metropolitan Area BMA) market, where
ICT workrs are already in high demand;ausing further
urban/rural inequities in salari€s. Furthernore, these job gains
are offset ly lost jobsthrough broalbandenabled automation in
BMA

2F man yldAazys NIyl1SR 68 (GKS 22NIR .IylQa

ranking slipped ten points to 63 of 108attp://info.worldbank.org/etools/kam2/KAM_page5sp
e growth accounts for half of the four factors that shape KEI rankings. KEI averages four factors: 1) economic
incentives for learning, 2) education and training levels, 3) innovation and technology adoption and 4) ICT infrastructure.

http://go.worldbank.orqg/SDDP311T40
M¢ekS 3FL 60SGsSSy
BAU.

CKFEAfTIFYRQa KAIKSadG LIAR FyR t2gSaiG LI AR 4
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In MB, the longsought goals of transitioning the Thai workforce

into the knowledge economy may be within reach. Thai KEI
rankings may rise to 51 out of 100 nations 2015 due largely to

the transfer of skills through the combined impact of meaningful
GRAIAGEE O2yO@OSNEHSYOSzé¢ SalLISOAlffe
bring financial management skills to the middheome

population, of those earning from 3,0005,000 kaht per month.

Within ICT industries themselves4%000 new jobs will be

created by 2015, and most of these will be
G1y2et SRASaddRicha Z50,600.5 million jobs will be

ONBI 4GSR UGKNRdAK aSO2y2YAO Ydzt (A LX

ecosystems tgger consumer spending in the domestic economy.

Formal unemployment, now at 2%will decline by0.2%to 2.2%
modestly due to the Waroadband bumpé in employment
statistics.More significantly, the problem of underemployment,
disguised by formal employment statistics, will be lessened. As
more upcountry Thai families upgrade to mobile data information
and education services, they will find secondary sources of
income, just as consumers in advanced nations now generate
supplenentary income sources through buying and sellog
eBay and Qaigslist. Broadband convergence combining
television, PC and handheld devices¢ will also transmit
aptitudes for interactive learningConsumer interaction with
smart devices could producesmart consumers, enabling a
proactive entrepreneurial spirit in the Thai workforce. Hdmadd
RSPAOSAs t21RSR 6AGK YSIyAy3IFdd &

learning to the masses.
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Analysis

The employment multiplier impacts are greater in the ICT
industries thann other industries. This factor may be particularly

true in lowincome countriessince mobile telephony can move

entire industriesnto the hinterlands of a natiorsuch as bringing
FAYFYOAlLE &aSNIBAOSA Ayia2 (KA adz/ol
number of studies show an impressive job impact from ICTs in
developing countries. The most dramatic evidence comes from

India where two mllon jobs were created in the ICT sector

between 1998 and 2008, boosting the overall level of ICT in GDP

from 1.2% of GDP to 5.5% of GDP. In Biabilgrowth in the ICT

industry rose six times from 2001 to 2010, according to The

Broadband -enabled jobs Association of Thai ICAdustry .2
EAOA COAAOAO
Ei DAAO6 OEA Some studies from advanced caulNA $a &dzZ33Sad GKI G
created in other governmentto stimulatejob growth is less in the ICT sector than
industries.

in other industries. For example, the Obama administration

advocated subsidies for broadband infrastructuresngsthe

rationale that new jobs in most infrastructure projects, such as
building new roads and bridges, would be $50,000 per job.
However, the cost per job of broadband infrastructures would be
only a $5,000, sircgovernment subsidies would lower costs i
vertical industries, allowing them to extend their reach into low
income or remote parts of the nation.

The boost to SME jobs by broadbawds a political factor that
caused politicians to approve broadband infrastructure
investmens which are part of $mulus plans.For example, a
timely report by Robert Atkinsof indicated that a US
government investment of $9 billiomould create 949,000 jobs

half of which would be in small business.

"2The Association of Thai ICT Industeyww.atci.or.th/download/Thairealstrongorifl CTdevelopment.doc
" The Digital Road to Recovery: A Stimulus Plan to Create Jobs, Boost Productivity and Revitalize America, Robert D.
Atkinson ,Daniel Castro ,Stephen J. Ezell ,Information Technology and Innovation Foundation, January 7, 2009
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5. MICROFINANCE

Summary

Meaningful Broadband
would not just multiply
the scale of
microfinance services; it
could dramatically
lower interest rate
charged to borrowers
and convert to for -profit
services where they can
be tied to national

systems for SME growth.

icrofinance operations could be revolutionizeal
Thailand through Meaningful Broadband.The
902y2YAald LydaSttaAaasSydsS ! yaid.
of international best practices in microfinariceranks Thailand
near the bottom of nations ig., 45th™ out of 55 nations
surveyed) in terms of the scale and quality of its microfinance
systems®¢ KS 2@SNI fft FAYRAYy3AY CKFAT LY
Olyy2iG 0SS AyGS3aNI ISR AyilGz2z GdKS O2
system without deep penetration of broadbantnder BAU, the
Thai microfinance ranking would move upward to 46 places by
2015, based mostly on the effect of using cell phone SMS services
to low income borrowers. However under MB, Thailand jumps to
21 place in the same rankings, while increasiihg tscale of
microcredit operations by 320% during the 202@15 time

periods.

A Grameeff Foundation survey of international best practices
indicated that mobile technologies, when fully integrated into all
aspects of the "microcredit ecosystenin"variols nations, can

enhance performance by 70% over a thrgear time frame.

These advantages double to 140% when "mobile finance

systems'are upgraded to smart devices use by microcredit

“aDft 26t CAYI VIO YO (KB Ay SGNR 9YPANRY YSYylisé ¢KS 902y2YAad
http://www.eiu.com/site_info.asp?info_name=corporate landing_united nations&rf=0

® Microfinance refers to the provision of financial services to poor oriles@me clients including consumers and the self
employed. The term also refers to the practice of sustainability delivering those services. It should not be confused with
Microcredit (loas to poor microenterprises) as microfinance addresses a full range of banking needs for poor people
including savings, deposits, loans, payments, fund transfers, and insurance products.

"Bank for Agriculture and Agricultural ©peratives (BAAC)
http://www.baac.or.th/content-product.php?content_group_sub=6#

" Visit http://http://www.grameenfoundation.org/
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clients, intermediariesand the finance institutions making the

loansthemselves.

LY ¢KIFIAfFYRYE GKS CAYylFLyOS aiAyiraiN
Agriculture Cooperatives (BAAC) is the largest microcredit
institution in the country, serving 3.5 million microcredit
borrowers. In an interview conducted for thireport with BAC
executives,these officials forecastethe impact of Meaningful

NRB I Rol yR 2 \operatiirS. oDraylihgQuporthese
interviews and the international models providé by the
Grameen Foundationalong with data provided byL Yy R2y Sa Al Q&
Bank Rakyat Indwsia (BRI)® we predict the impacts of

AYyGiS3aNIrGAy3d oNRBIFIROFYR Ayid2 .11/ Qa
2015,asfollows:a S+ yAy3FdzZ . NBIF ROl YR g¢2dzZ R
T[26SNJ .11/ Qa YAONBONBRAG GNryalro

1 Reduce its interest rate charged to borrowers29 per year

T Increase total numbers of borrowers by 10% per year

1 Enhance microcredit business and upgrade to SME status by
7% per year

1 Lessen by 4% per year the subsidies that currently support
microcredit operations

1 Decrease "financial education" offeretb borrowers by 4%
per year

1 Increase performance rate of microcredit loans by 5% per year

1 Automate banks providing microcredit loans, thereby reducing
costs of internal operation by 4% per year

T LYONBIaAy3a a0l tS |y NKNYNHESN¥EF vy OS
provide the loans 6% per year

9 Lessen costs of interaction between banks and farm

cooperatives by 4% per year

. http://www.grameenfoundation.org
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1 Enhance interaction between farm cooperatives and farmers
by 7% per year
Te¢2Gl € Ozai al gay3aa Gz £ f I & LJS

ecosystemsWould equal US $570 million per year
Analysis

1 Microfinancerefers to the provision of financial services to
poor or lowincome clients including csumers and the self
employed.The term also refers to the practice of sustainability
delivering those setices. It should not be confused with
Microcredit {.e., loans of as little as $25 each to poor
microenterprises) as microfinance addresses a full range of
banking needs for poor people including savings, deposits,
loans, payments, fund transfers, andunance products.

1 The greatest opportunity for enhancing microcredit as a factor
in national financial systemsedends on new technologies,
and in particular, the ability of banks to use mobile finance
systems to lower transaction costs associated with imguiny
loans in remote location§.

T Microcredit will contiue to gain favor with the Thai Royal
Family and be integrated into NGOs associated with the
Monarchy, with the active assistance of the Science and
Technology Ministry.

1 Globally, Thailand will be affected by a global trend in which
microcredit operations shift from nonprofit to feprofit and
become incorporated into the conventional SME lending
operations of many Thai banks.

9 Digital Divide Institute proposes a partnbiis between BAAC
FYR LYR2ySaiAlQa .lyl wkleélrd LYR2
practices as broadband becomes integrated into microfinance

operations of both financial institutions.

& http://www.grameenfoundation.org
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6. PRODUCTIVITY

Summary

anked 50 out of 57 nations in the 2009 World
Competitive Report of Internationallnstitute for
Management Developmetif Thailand scores near the
bottom of the productivity scale of Asian nationsAccording to
the Reports analystsThailand low score ridcts poor efficiency
of the Thai government as well &isK S O2 dzy G NBE Q& o0dzaA Ay
Comparative studies use the methodology associated with the
Malmgquist IndeX' shows that ICTs function as priramovers of
changein productivityrankings®® Somestudies,showing the ICT
impact on Malmquist in developing countries, indicate that, by
022ai0Ay3 ONRIROIFIYR YR aySig2N]
O2dzy NASa Olyz2Lll3SHEFFSOGEOIHKOKI OF y

productivity

A similar investment in ICTs by low incoomintries will yield a

greater productivity boost than an equivalent investment by high

income countrie§! A number of World Bank reports argue that
productivity rankings are driving down GDP rankings and

f SaaSyAy3a (GKS 02dzy i Nemdonghp®NI £ £ O

8 nternational Institute for Management DevelopmeiD), World Competitiveness Yearbook 2009.
8 Malmquist Productivity Index, developed in 1982, is the most widely used international indicator of national

productivity. See appendix 6 for more information.

The Malmquist Index was introduced in the 1982 paper, "Multilateral Comparisons of Oufpuit aimd Productivity Using

Superlative Index Numbers", by Douglas W. Caves, Laurits R. Christensen and W. Erwin Diewert.

rdzaty ¢SGa0KESNE /KAST L/ ¢ yR t2tAa0é 1ylfeéaia DNRdAZIZ | b/

Br2ySak al¢ (KR&OE2MILN ONR&A /[ 2dzy iNKRSaY t NERdZOGAGAGE 1yl @
http://www.apeaweb.org/confer/bei08/papers/mathur.pdf
#i2yYySakK alfiliKdNE aL/¢ {SOG2N) ! ONR&aa /2dzyiNKRSayY t NB RdzO G A

http://www.apeaweb.org/confer/bei08/papers/mathur.pdf
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peer nations> wSO23y AT Ay3a GKA&a Tl OG2NE ¢
has created an ICT Master Pla&®mart Thailanyl that aims to

022ald GUKS O2dzyiNRBQa L/ ¢ AYyRAOI G2
O2dzy iNEQa NIy lAy3a 2y al2018ljdzA ad

| 26 SOSNE  (GKS aladSNI tftlyQa adzOc
acceleration of broadband petration. Thus, we forecast that,

dzy RSNJ . ! !'3S ¢KIFIAfFYRQA LINBRdAzOGA DAl
by that year relative to the rankings of peer nations which have

coherent broadband policies. However, under MB, Thai

productivity would rise steadily in the international productivity

rankings, perhaps by as much as 10% relative to peer nations.

Analysis

1. Relevance of South KoreaDrawing upon analysis from
South Koreg® we envision the following virtuous circle of
FOGAQGAGASE (GKIG g2ddZd R FRR dzLJ (2

Public Sector:

1 Integrating thegovernment bureaus

1 Enhancing interaction between government and citizens

1 Intergovernmental aligning amongational, provincial
and localunits

9 Bridging perspectives between public, privaded

academic sectors.

8 Thailand Investment Climate Assessment Update, the World Bank, June 08.
% The Korean Approach to Innovation Policy with a Focus on HRD and R&D;J8wamg<nowledge Economy Forum
VII1,2009: www.unescobkk.org/fileadmin/user.../090500GJ_Kim_presentation.pdf
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Private sector:

1 Enhancing the productivity of business ecosystems
1 Enabling convergence between ICT and other industries

9 Aligningbetween domestic and international business

The relationship between information technology and
productivity is a longstanding subject in advanced nations,
and the topic of a genre of respected academic studies using
various methodologies. In that lastecade this genre has
incorporated mobile telephony and broadband as factors in

their analysis.

2. ' b/ ¢! 50Q0a& AUNGTAOY adaptigyd methodology
RSOSt2LISR T2NJ L/ ¢Qa NBftS Ay L
developing countries, with Thailand one of their BETA tests.

Linking three variables: ICT indicators, labor productivity
indicators, with complementary control varialslesuch as
CobbsDouglas Factorsn term of cost of materials, cost of

labor, andcapital stock.

UNCTAD sees evolution of graduating productivity impacts

from use of telephone, to use of internet, to use of maobile

phones, to the full impact of broadbandn which cloud

computing and other methods of fengineering business
LINPOSaasSa 0S02YS AyGdS3aANIGSR Ay
02y @SNESY OS¢ HKAOK 0S02YS 02y 0S8
level of broadband penetration is reached in a specific

country.
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For a fullreview on Measuring Economic Impact of ICT see

Information Economy Repei2009, UNCTAB.

UNCTAD literature review shows that a 10% increase in the
share of employees using computers results in the following

labor productivity increases:

1 1.8% higher laboproductivity in manufacturing and 2.8%
increase in services in Finland. (Maliranta & Rouvinen,
2003)

1 1.3 % higher labor productivity in the entire business

sector in SwedefHagén& Zeed, 2005)

1 2.1% higher labor productivity in manufacturing and 1.5%

in services in the UK (Farooqui, 2005)

3. Productivity Data from Advanced Countries The

following further data points are drawn from this genre of

literature in the advanced countries.

A national carrier grade network that is spread to 90% of the
populationin Audralia constructed from 2009 t@016 would
generate revenues to Australia of $9.5 billion, based on

productivity gain$®

Some studies from advanced countries specifically address
productivity gains from wireless broadband, including
consumer use ofsmart phones, such as these 2009

conclusions by Ovum Consultifig

87 Information Economy Report, 2009, UNCTAD.
BaLYLI) OGa 27F -{FLISHOSRI A 20RHEROIIAYTK bSGg2N] =¢ W2aKdzd DlFEyaz ! 00S
http://cite.org.au/store/catalog/ideaCHECKGansMarch. pdf

8 Ovum Reportg ¢ K S

L y Onpdtand Ilmpac of 8vireless Broadband Technology and Services on the U.S.

902y2Ye dé¢ w2 ABNIwawdiaotiNEdiakpress/yody.cfm/prid/1755
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w In 2005 mobile broadband wireless services generated
productivity gains to the US economy worth $28 billion per
year.

w Productivity value of all mobile wireless services in thg U
in that year was $185 billion.

w By 2016, the value of the combined mobile wireless voice
and other broadband productivity gains to the.SJ

economy will be $427 billion per year.

4. Broadband Productivity in Specific Sector§tudies of
ONRBI ROl Yy RQd pradyctivityOin advanced
countries have also focused on specific sectors such as

health care, educatiorSMES, including the following:

1 In 2005, productivity as a result of mobile broadband
solutions created Health care gains of $6.9 billion. It is

predicted gains will reach $27 billion in 20%7.

1 A US government investment of $30 billiwould create
949,000 jobs half of which would be in small

businesse&!

5. Broadband Productivity in Enterprises The best
productivity studieswhichfocus on impact of broadband on

the efficiency ofndividual privateenterprisesare as follows:

9 Internet business sotions have enabled private
companies to cut costs (by $155 billion in the United
States and a collective $8.3 billion in France, Gegman
and the United Kingdom) and increase revenues (by a

collective $79 billion in France, Germany, and the United

Ovum Report, 2008ttp://www.ctia.org/media/press/body.cfm/prid/1755

Py¢KS LYONBlaAydte LYLRNIFYyG LYLIOG 2F 2 ANBf®&a awz NENIRDY i/ )RS N
@.

Ta¢eKS S5AAAGEE w2FER (2 wSO20SNEBY | {GAYdzA dza It
Atkinson, Daniel Castro, Stephen J. Ezell, January 7, 2009
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Kingdomj} suggesting that the companies focused their
Internet solutions on growth rather than just on cost

savings (Variaat al,2002).

1 Forman, Goldfarb, and Greenstein (2005) distinguish
0SG6SSYy aL¢ OAYTF2NXI A2y (SOK
SYKIFIyOAy3dI¢é¢ FANXYAZ YR FTAYR GKI
delivers to firm behavior generally lie on a spectmum
with the highest productiity increases appearqin firms
that commit most intesively to integrating broadband,

or IT in general, with new business processes.

9 Clarke and Wallsten (2006), in a study of 27 developed
and 66 devalping countries, found that a % point
increase in the number of Internetsers is correlated
with a boost in exports of 4% points and an increases in
exports from lowincome to highrincome countries of
3.8% points. Although this study was not broadband
specific, it is safe to infer that broadband would have an

even bigger positive impact.
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7. INVESTMENT IMPACTS

Summary

KIAfFYyRQa 0dzAAYySaa SYOBANBYYSy(
Southeast Asian rankings¢cording to Business Monitor
International (BMI®. According to World Bank

(Thailand, foreign direct investment(FDI) has been steadily

declining since 1998 as a share of GDP, and that this decline has

lessened the competitiveness in the Thai economwatied to

other Asiancountries®

adzOK 2F (GKS LINRofSY tASa 6A0GK (K€
BRIC Report identified investments in IT and telecommunications

as the overall drivers of the sustained economic growth in Asia for

the past two decades, includirige long growth surge in Chirfa

Thailand participated in this trend till 2001, but, in light of
continued delays in 3G licensing, investors in the broadband

sector have avoided Thailand in favor of more predictable returns

on investments promised by Viet Nam, Malaysia, China and
Indonesia, where telecommunications investments recently

surged®

According to BAUwe forecast that only $3 billion in new

investmens will flow to the Thai telecom sectdhrough 2015®

PWSTSENI (12 da! aAl ¢St802Y .dzaAySaa 9YODBANRBYYSyl whkylAy3daé Ay o
Monitor International. See appendix 7.

S world Bank Thailand has ayearly assessment of the economic climate/problems in Thailand. One of them is lack of FDI
investments. Please go tattp://siter esources.worldbank.org/THAILANDEXTN/Resources/333295
1249970320257/TH_ICA_Update08_fullreport.pdf

% The famous study of Goldman Sachs predicting the economic surge of Brazil, Russia, India and China (BRIC) emphasized

that their growth surge has been and will continue to be driven by ICT investments.
http://www2.goldmansachs.com/ideas/brics/index.html

% Thai Chamber of Commerce and Industry repBee www.thaiechamber.com/

% This forecast ibased on interviews with BooalJlen consulting firm.

A BROADBAND THAILAND 2015 59


http://siteresources.worldbank.org/THAILANDEXTN/Resources/333295-1249970320257/TH_ICA_Update08_fullreport.pdf
http://siteresources.worldbank.org/THAILANDEXTN/Resources/333295-1249970320257/TH_ICA_Update08_fullreport.pdf
http://www.thaiechamber.com/

Analysis

Assuming investors becanrconvinced that a minimum o#%6 of
households and 4% of individuals(age 13+) will receive
broadband in the MB scenario, investments in all parts of
broadband ecosystem couldse by a cumulative total of $9
billion, by 20157 This investment, combined with policy and
regulatory reformswould help Thailand reach parity with China

and India, in terms of its businefgendly ICT sectof

In Thailand, as in other nations, the major advocates for
encouraging government to investment climate for ICT come
from chambers of commerce, ihding Thai Chamber of
Commerce, American Chamber of Commerce (ICT Committee)
and Foreign Joint Chambers of Commerce (ICT Committee).
These associations have collaborated to produce a number of
useful reports that show the link between telecommunications
benefit and economic benefit to Thailand. A 2009 Study
conductedby Thai Chamber of Commerce and Thailand Board of
Trade using Thai Statistical Office data and interviewih
business leadersoncluded that acceleration of spectrum for 3G
and Wimax licenses for 3G investmemtél generate 80 billion

baht of new investments.

The World Bank K A f | yYRQA&A GeKIAEFYR

PIRFGSZ¢ WdzyS Hnny > | NBdzS2omiKl

sector is a risk factor for its competivenéss.

The World Economic Forum also ranks Asian nations regarding
their competitiveness in Business Environment Rankings, Th

Global Competitiveness Rep@®09-2010.'%°

" This forecast relies on the following assumptions.
% Refer tochart comparing China, India and Thailand. See appendix 7.
% http://siteresources.worldbank.org/THAILANDEXTN/Resources/333295

1249970320257/TH_ICA_Update08_fullreport.pdf

A BROADBAND THAILAND 2015 60

Ly @

G



8. RESEARC& DEVELOPMENWMPACT

Summary

smeasured in international rankings, Thailand has a low

level of research and development spending by private

and public sectors, representing ory26% of GDP*™*
This lewel has been decliningince 2006 Asian peer countries,
such as Viet Nam and Malaysia, with strong broadband palicies

broadband have risen in R&D rankings.

Under BAU, Thailand would continue to fall below peeraretias
Meaningful broadband an innovator.Under MB however, this circumstance would be
would stimulate an
overall rise in Thai R&D

levels to as much as
1.5% of GDP by 2015, more than fulfilling the targets created by the Ministry of Science

more than fulfilling the and Technology”® Looking further ahead to 202 Thailand coudl
targets of the
Ministry of Science
and Technology.

dramatically reversed. Meaningful broadband would stimulate an
overall rise in Thai R&D levels to as much as 1.5% of GDP by 2015,

match the impressive 10.6% of GDP currently devoted to R&D in

the Republic of Kore®* At that point, broadband would serve as

0KS OSYUGSNLIASOS 27F [léjustkasiknowt Ayy 2 QI
does in South Kore&>

100
101

http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/indéx.h

This figure is from the Ministry of Science and Technology, as reported in The Nation.
http://www.nationmultimedia.com/worldhotnews/30063697/Sks-developmenta-major-TRIDfocus

192 Thai R&D expenditure 2007 = 18,225 mil baht (0.21 % of GDP) and more recent figures put the lewkRitott9% of

GDP range. (2009 National survey on R&D expenditure and personnel of Thaitgosd/sites.google.com/site/site2552/

19 The Ministry of Science & SOKy 2f 238 Qa bl A2yl f {OASYyOS IyR ¢SOKyz2f238
Sakarindr Bhumiratana announced in 2009 that he hopes to see Thailand's research and development budget rise to 1% of

gross domestic product in 2011 and 1.5% of GDP b¥5,2@&ccording to an NSTDA internal news report.
http://www.thaiscience.info/News/ThaiScienceNews/64000873.htm

1% seeappendix 8 2 NJ RI G} &dzLLl2 NIl Ay 3 { 2 dudabadznNSimn@vatioregobomy.y R (G KS NBf $
105 5ee appendix &r a PowerPoint slide of a 2009 presentation depicting the dynamics of the current South Korean
GAYY20L A2y S02y2YedéctKS {2BNKISEFNBAYY 2JEHSNENBERHEIRBY S8 TAAY
the bestpractice benchmark in Asian nations.
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Analysis

Thailand would emphasize its role asiamentor of broadband

SylFrot SR alAftfSN LlJa¢g GKIFIG &ASNBS
6aySEG Gp2 oAffA2yéE aYlNIThEIK2Yy S
niche would qualify Thai universities, government agenaesl

corporations to enter into research partneigs with leading

academic and corporate ICT labsaworldwide basis. Investors

w2 dzf R adzLJLI2 NI GaRSSLI t20FtATFGA2YE
broadband apps, so that these become adapted to the distinct

needs of majority populations of ASEAN and usermidlevel

developing countries.

The big picture

Global R&D in the ICT sector, once concentrated in advanced
markets, has diversified to Asia, and their global research
F3SYRIQad IINB AyONBlFaAy3ate F20dzaS
enterprise and consumer markets. In the past decade, the

g2NI RQa Y2ald aAA3IYATAO ylite@BSNLI2 NI G
in India and ChinaOriginally designed to conduct leand

outsourcing servicing Western markets, these Awsiaed labs

now play a starringale in mapping future strategies fdhe U.S

andthe EUbased companies. These Asian labs now create end

to-end sdutions for Asian enterprisesAs mobile consumer

markets expand, the labs also focus their attention on mobile

data applications designed serve lowincome customers.

Governments in Asia are joining this trend and establishing R&D
partnerships with multinational corporations. Though Singapore
government has several new R&D iritras, most of the
multinationals have not established satellite labs in Southeast
Asia and it is still unclear how their labs in China and India can be

adapted to serve ASEAN markets as well. Thus an opportunity
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exists for Thai institutions to help the Chinand Indiabased labs

extendtheir reach into Southeast Asia.

Thailand has two main structures for technology research: The
A0ASYyO0S YR (GSOKy2ft238 YAYAAGNERQ
Computer Technology Center (NECT&()Telecommunications
Researchand Industrial Developmentinstitute (TRDI). TRDI is

not a research institution per se, but boosts telecommunications

research capacity in eight research universities in Thailand.
¢tw5LQa aGNH2OGdZNE Kl & ARSYGAFASR T+

T Wire-line and wireéss broadband access technology
1 Short-range communication technology
9 Optical communication technology such fiser-to-home

1 Next-generation network technology

Each of these themes is relevant to meaningful broadband.
Under MB, Thai universities in the TRDI network,wadl as
researchunits of NECTE would estalidh research partnerships
with Chinese, Indian, Singaporean and Westeased
laboratories to conduct research and develop applications for the
GYSEG (62 oAftA2yé O2yadzYSNAO® Ly
these universitiesserve as trigger for innovation that will help

¢ KIFA A yiRakpaisNoktde teledom value chainnetwork
equipment, network operation, network middleware,
applications, content, terminal equipment and service providers,
there are many Dbusiness opganites for Thai
St SO2YYdzy A OF U iSepgtaTiaranitsaldl Iyitialy,a > £
the institute has rolled out a plan to develop a researcher
database and a telecom manufacturing database, to encourage
the establishment of a centre of excellence in telecoarsl
related technologies, and to promote local applications. The

institute works with Chulalongkorn University, Kasetsart
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University, Chiang Mai University, Khon Kaen University, Prince of
Songkla University, King Mongkut's Institute of Technology Lat
Krabang, King Mongkut's University of Technology Thon Buri, and

Sirindhorn International Institute of Technolod.

WAt ta RSOGSE2LIYSYG | YFEe22N ¢wL5L F20dz&és ¢KS bldAz2ys WkHy
http://www.nationmultimedia.com/worldhotnews/30063697/Skildevelopmenta-major-TRIDfocus
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9. ECONOMIC STIMULUS IMPACTS

Summary

nlike other peer Asian tions, the Kingdom of

Thailand ignored broadband as a factor in the

O2dzy iNEQa SO2y2YAO alAvyYdz dza L
and 2010. Nonetheless, our assessment is,tthas not too late
for the Prime Minister and Cabinet to incorporate meaningful
broadband into thé& Fiscal Year 2012 budget requesis that
the previously announced goals of economic stimulus could be

achieved with the help of vigorous broadband deployment.

Though it aimed to boost GDP by 1.5% per y&arthe 1.43

trillion baht Economic Stimulus ILJ 'y T a{ G NBY3I ¢ KI A
provide a mere0.7% boost to Thai GDP per year without a

forceful intervention by the Kingdom of Thailand to reinforce the

impact of the spending pla. Yy RSNJ G KS a. &d0SyIl NA?2
6,000 development projects, to be fundedoly the Ministry of

Finance through 2012 would tap mobile data services and media
convergence to trigger economic ntiplier impacts, creating a

2.4% boost to GDP growth by 208 More importantly,

Stimulus Il could also achieve the underlyin@litative changes

to the Thai economy, supporting the social and economic goals of
NESDB® which are imbedded into Stimulus Il. The combined

Stimulus/broadband impact would be particularly evident

107
108

Fiscal Stimulus Package, Ministry of Finance, Kingdom of Thailand

Under the MB scenario for Thailand, economic impacts would follow the pattern demonstmat&b@ith Korea in the
20022006 period, producing a GDP bump for the nation that we estimate as follows: + 0.3% GDP in 2011, +0.6% GDP in
2012, +1.4% GDP in 2013, 2% GDP in 2014 and +2.4% GDP in 2015.
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822
1208273252769/Building_broadband.pdf

199 symmary the tenth nadnal economic and social development plan (202011)
http://www.nesdb.go.th/Default.aspx?tabid=139

A BROADBAND THAILAND 2015 65


http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822-1208273252769/Building_broadband.pdf
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822-1208273252769/Building_broadband.pdf
http://www.nesdb.go.th/Default.aspx?tabid=139

Analysis

WapSED

NBIFNRAY3I (GKS wmMHy O0AffA2y o0 KIQ{
AYRAZAGNARSazZé HKAOK K2LSa G2 Sadl
creative force in the formulation of Next Generation Netwdtks

in Asia. This goal is inconceivable if Thailand remains a
broadband laggard in Asia. The plan of The Software Industry
PromotionAgency™o { Lt ' 0 (2 AYONBIFasS aONBI
in the national economy from 1295 of GDP to a 20% porticof

GDP" by 2015 may depend upon alignment of Meaningful
Broadbandwith the goals of Stimulus.1f* As regards the Thai

software industry its#, the MB scenario could establish its niche

Fd LINPGARAY3A G lAffSNI I LILJAcof RFGI &
GKS 62NIRQa t2¢ AyO2YS LRLdzZ I GA2Yy
shifts in the Thai software industry, enabled in part by Meaningful

Broadband:

1 10%annual expansion of international joint ventures between
Thai and miltinational software companies,

1 Increase of total revenue in Thai software industry from 63
billion in 2009 to 107 billion baht 015,

9 Increase in FDh the Thai software industrlgy 7% per year.

Thailand will fit intothe global trend in which thetimuluswill
continue to evolve beyond sheterm finance stimulus to a
broader concept in which finance ministers look beyond their
normal budgetary process to stimulate ditative changes in

their macraceconomics

DSy S NI ihitpZen wikigediatorgMikiéxt generation _networking

! software Industry Promotion Agency (Pubic Organizatioww.sipa.or.th/
12 Ministry of Commercewww.moc.go.th/
1 g5otware Industry Promotion Agency (Pubic Organizatiasmw.sipa.or.th/
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The role of broadband in fulfilling the goals of creative economy is now well established by the United Nations

Conference and Trade and Developrpenhich promotes and tracks the creative economy concept on an international
basis. Seevww.unctad.org/en/docs/ditc20082cer_en.pdf
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1 With broadband infrastructure rollouts planned international
over the next few years, it is likely to beb3years before any

significant economic benefits can be accurately quantified.

T No madure model exists fordefining the best practice
approachg for example, public sector, private sector, or joint
investment. Telecommunications regulators in Asia currently
lacka frameworkfor determining how costs and risks can and

should be shared between public and prieatectors

1 Broadband infrastructure investment is a major expense that
few private sector organizations can afford to do alone, unless
regulatory policies protect their investment through closed
access and pricing guarantees. So fhe Kingdom of Thaitad
Finance Ministry or its national planning agency, NESDB, has
not yet determined the role of Stimulus to stimulate and
activate the private sector to establish broadband ecosystems
GKFd aSNBS GKS ylLaAz2zyQa ySSRao

1 Broadband stimulus plans should not bees as a on®ff
investment program; in situations where the infrastructure is
publicly owned there will be egoing operational costs as well

as capital expenditure to upgrade and replace equipment.

1 Investing public money should be assessed particularly
carefully in scearios where there is existingarallel private
sector investment, as there is a high risk that the private sector
will target areas of high profitability, leaving the public secto
to provide access to unservadiiderserved regions; this &
significant factor in the business case affecting the resuon

investment.
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approach will be successful is also uncleanany citizens do
not see the relevance of broadband or the imtet to their
lives. As part of any stimulus plan it is therefore important to
consider appropriate media publicity to educate people on the
benefits, such as -&overnment, eHealth and d_earning,
which needs to be backedp by development in local conten

and applications and also training and support for end users.
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CONCLUSIONS

The rationale for Meaningful Broadbandegented in this report

Using the quantitative may seenctomprehensive. It is not.

forecasting approaches

contained in this report,
it was not difficult to We did not present studieshat suggest that broadbandif

This report did not focus on neeconomic benefits dbroadband

argue that broadband meaningfully deployedjnay be the best hope for reducing the
Al 01 A AOET C
(faster, better, cheaper)
factor to the o o 3 3
government's economic T2 NJ LINE & SNIA Yiedt andkiest spisitdally p@faundNA O
formulas. Odzt G dzN¥ £ GNIJ RAGA 2y A lesbdhing traffica G 6 dzi

jams in urban citids Each of those argumenits counterintuitive

g 2 NIcdRo@rifootprint, for lessening the threat of terrorisioy

stopping the spread of viruses foee they turn into pandemics,

and requires careful explication drdataback up. These claims
should be carefullyraalyzed in future academic studie8ut not

here.

In their wisdm, members of the Meaningful Broadband Working

Group, instructed the Chulalongkorn Secretariat to focus on one
YFGGSNI I f2ySY GKS SoO2y2Yeéa® L g |
Cabinet,the Parliament and the National Economic and Social
Development Board have established ambitious economic reform
objectives, MWBG members knew that they could not bring

political traction for broadband unless show how broadband

O2dzZA R FAU AylawndmsS I2FSNYyYSyiQa 2

Using the quantitative forecasting ap@ches contained in this
report, it was not difficult to argue that broadband could briag
G G 0 T Ibéttér,Sdi@ape) factor to the government's
economic formulas. In the pages of this reparg suggest how
economic reforms mighbe achievedmore successfly with the

help of broadband; and we cast serious doubt about whether
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could havegreat impact unless they were back up byoadoand
deployment. We forecast that the stated goals of this initiative,
which is to boost GDP by 1.5% per year by 2013 wbeldnly

half met @t 0.8% of GDP) if Thailand continues its slow and
sluggish march into broadband. However, the GDP spike could
double by that same year (to almost 3% of GDP per year) if

meaningful broadband deployments would proceed.

The next step, now, is to movewvards present the Roadmap,

what we called Meaningful BroadbarReportThailand (MBR),

3.0.Now that we know that Maningful Broadband is a necessary
O2YRAGAZ2Y TF2NJ ¢KI Af ion/tReSecrefa@® y 2 YA O
must considerspecific ations mightbe taken if broadband is to

be usable, affordable and empowerirtg its mass population.

Once we get the attetion of economic policymakersye may

F2NOS GKSY G2 YIFE1S RAFFAOAA & OK2ZA
future ¢ even if it means they must disrupt ganched interests

in so doinglt is time to present in bold details the changes that

FNE YSSRSR T 2eddmntuiidationspofice® &nd G S €
practices. And we must quickl follow that prescription for
implementing a financial model that would allow costs and risks

to be shared between public and private sectors
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APPENDICE

Appendix 1

Data and charts which spprt predictions for how broadband penetration will change under the
BusinessasUsual (BAU) scenario, as well as MeanirBfoladband (MB) scenario, can be found

below:

Regional Broadband Penetration Overview

Table: Regional Broadband Penetration Overview

Country Broadband Penetration 2008e (%) Regional Rank 2008 (2007)
Australia 357 1(2)
South Korea 325 2(1)
Singapore N5 3(4)
Taiwan 308 4(5)
Hong Kong 297 5(3)
Japan 2489 6 (8)
Malaysia 78 7(7)
China 7.0 8(8)
Vietnamn 25 9(9)
Philippines 1.7 10(158)
Thailand 1.6 11 (10)
Sri Lanka 09 12 (=13)
Bangladesh a7 13 (11)
Indonesia 06 14 (12)
India 0.5 15(=13)
Pakistan 0.4 16 (16)

e = estimate. Source: BMI forecasts

Source: Business Monitor International, Thailand Telecommunications Report Q4, 2009, page 88.
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Consumer Broadband @oection Growth by Market, 20072012

Table 1. Consumer Broadband Connection Growth by Market, 2007-2012

Rank Market Connections, Connections, Increase
2007 (M) 2012 (M) (%)

1 China 65.9 1114 455
2 United States 64.1 96.5 324
3 Japan 271 39.0 1.8
4 India 27 121 94
5 Germany 192 270 78
6 United Kingdom 148 197 49
7 France 14.8 19.1 42
8 Italy 9.9 137 38
9 Canada 85 109 24
10 Spain 7.7 100 23
11 Poland 29 50 22
12 Australia 42 6.2 21
13 South Korea 14.3 159 1.6
14 Taiwan 43 58 1.5
15 Malaysia 1.0 24 1.3
16 Thailand 1.0 23 1.3
17 Philippines 0.7 1.8 1.1
18 Czech Republic 1.1 20 0.9
19 Netherlands 53 6.0 07
20 Hungary 1.1 1.8 0.7
21 Sweden 286 32 06
22 Belgium 24 30 05
23 Austria 15 2.1 05
24 New Zealand 0.6 1.0 04
25 Singapare 08 11 03
Rank Market Connections, Connections, Increase
2007 (M) 2012 (M) (%)

Middle East and Africa 79 16.8 89

Rest of Western Europe 82 10.6 24

Rest of Emerging Asia/Pacific 0.7 08 01
Worldwide 3226 498.8 176.2

Source: Gartner (July 2008)

A BROADBAND THAILAND 2015

72



Trends in Broadband Speeds and Pricing, Globally 2Z20@7, and in Selected
Asian Eonomies,20032007*

Figure 8: Trends in broadband speeds and pricing, globally 2004-2007, and in selected
Asian economies, 2003-07

Mean speed, in Mbit's Median price per Mbit's, in US$ per month
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Source: Briggs and Kelly Repartw.infodev.org/en/Document.565.pdfpage 13.)
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Appendix 2

Data sources and charts that were used to support the predictions and conclusions made in this

section can be found below:

Balane $heet of GDPand Expenditure at Current MarketriRe

Table 1 Balance Sheet of GDP and Expenditure at Current Market Prices (Original) Unit: Millions of Baht
2008p 2009p1
W008p 2009p1
Q1 Q2 Q1 Q2 Q3
ion Expenditure 4997738 4.973.037 1219273 1,274,120 |, 1200256 1243761 1233639

ment Congumption 1,128,229 263,141 281,186 290,363 336,276
Formation 2AER 944 619,937 630,840
Change in Inventories 131,412 35,188 -11,486
Net Exports of Goods and Services 248 609 BE039 38 5ES =3.420 366,37 JTE3
; . 7 124,684
o 247012 24,099
of Goods and Services 6,941,526 1.6
sels 5,831,086 1,

- Services 1110440
tts of Goods and Services 6,692,917

863,428

prpenditure on Gross Domeste 8994922 9,108,752 2264924 2253233 2,200900  2,185.865 2210,112 2203172 2280846  2.412.622
Statistical Discrepency 80,571 61,121 17,998 24913 T280 30,378 BEREH 04 -46,887 4,010
Gross Domestic Product, (GDP) 0,075,493 9,047,631 1282022 2278148 2,208,180 2,216,243 2,191,164 2203876 2235059 2,416,632
Table 7. Growth Rate of Major Items of GDP and Expenditure at Current Market Prices (Seasonally Adjusted) Unit: Percent
2008p 2009p1

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q04

Gross Domestic Expenditure
Private Consumption Expenditure 4.7 2.0 1.8 -1.2 -4.4 1.8 2.7 33
Exelude Oversea Visitors il 21 i =12 4.5 2.4 2.4 13
Government Consumption Expenditure 35 1.1 32 50 2.6 1.4 1.9 6.8
Gross Fixed Capital Formation 6.8 =01 0.7 -3 -136 2.1 3 4.6
Exports of Goods and Services 1.0 53 24 -154 -39 4.0 1.5 %3
Imports of Goods and Services 11.2 0.7 12.1 -14.6 =259 32 10.0 10.4

Gross Domestie Produet

Agriculture 50 97 -33 =56 38 53 -142 10.6
Manufacturing 03 1.6 2.0 -12.0 =14 6.5 53 6.0
Construction [IRY 0.8 =20 -4 -5.5 6.8 -0.5 1.2
Services 1.5 1.7 0.9 233 11 0.5 2.3 3.2
Gbp 14 25 0.7 -6.7 -0.3 32 1.2 4.9

Source: NESDB, Gross Domd3taduct: Q4/2009
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Growth Rate of GDP

8-Oct-09
(% per year)
2009 2010
ADO ADO
2006 2007 2008 2009 Update 2009 Update
Central Asia 13.3 12.0 5.7 3.9 0.5 4.8 3.6
Armenia 13.2 138 6.8 0.5 -9.9 3.0 0.9
Azerbaijan 345 254 10.8 8.0 3.0 6.7 4.5
Georgia 9.4 12.3 2.1 25 -4.0 6.0 25
Kazakhstan 10.7 8.9 33 2.0 -1.0 3.3 25
Kyrgyz Republic 3.1 8.5 7.6 4.0 1.0 6.0 2.0
Tajikistan 7.0 7.8 7.9 3.0 0.5 4.0 2.0
Turkmenistan 114 116 9.8 10.0 8.0 10.0 10.0
Uzbekistan 7.2 9.5 9.0 7.0 7.0 6.5 6.5
East Asia 9.4 105 6.5 3.6 4.4 6.5 7.1
China, People's Rep. of 11.6 13.0 9.0 7.0 8.2 8.0 8.9
Hong Kong, China 7.0 6.4 2.4 -2.0 -4.0 3.0 3.0
Korea, Rep. of 5.2 51 2.2 -3.0 -2.0 4.0 4.0
Mongolia 8.6 10.2 8.9 3.0 2.8 4.5 4.3
Taipei,China 4.8 5.7 0.1 -4.0 -4.9 24 2.4
South Asia 9.0 8.6 6.3 4.8 5.6 6.1 6.4
Afghanistan 8.2 121 3.4 9.0 15.7 7.5 8.5
Bangladesh 6.6 6.4 6.2 5.6 5.9 5.2 5.2
Bhutan 6.4 141 115 5.5 6.0 6.5 6.5
India 9.7 9.0 6.7 5.0 6.0 6.5 7.0
Maldives 180 7.2 5.8 1.0 -3.5 15 35
Nepal 4.1 2.7 5.3 3.0 3.8 35 4.0
Pakistan 5.8 6.8 4.1 2.8 2.0 4.0 3.0
Sri Lanka 7.7 6.8 6.0 45 4.0 6.0 6.0
Southeast Asia 6.1 6.4 4.1 0.7 0.1 4.2 4.3
Brunei Darussalam 4.4 0.6 -1.9 -0.4 -1.2 2.3 2.3
Cambodia 10.8 10.2 6.7 25 -1.5 4.0 35
Indonesia 55 6.3 6.1 3.6 4.3 5.0 5.4
Lao People's Dem. Rep. 8.7 7.8 7.2 55 5.5 5.7 5.7
Malaysia 5.8 6.2 4.6 -0.2 -3.1 4.4 4.2
Myanmar 131 119 - - - - -
Philippines 5.3 7.1 3.8 2.5 1.6 3.5 3.3
Singapore 8.4 7.8 11 -5.0 -5.0 3.5 3.5
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Thailand
Viet Nam

The Pacific
Cook Islands
Fiji Islands
Kiribati
Marshall Islands, Rep. of
Micronesia, Fed. States of
Nauru
Palau, Rep. of
Papua New Guinea
Samoa
Solomon Islands
TimorLeste, Dem. Rep. of
Tonga
Tuvalu

Vanuatu

Average

5.2
8.2

2.4
0.7
3.4
3.2
2.4
-0.4
6.3
4.8
2.6
6.2
6.1
-5.8
3.7
1.0
7.4

8.9

4.9
8.5

3.0
1.3
-6.6
-0.5
3.3
-0.1
-27.3
21
6.5
6.4
10.3
8.0
0.5
2.0
6.8

9.5

2.2
6.2

5.2
-1.2
1.2
3.4
-2.0
-2.9
1.0
-1.0
7.2
-3.4
6.4
13.0
0.8
15
6.3

6.1

-2.0
4.5

3.0
1.0
-0.5
1.0
0.5
-0.1
15
-2.0
4.0
-1.0
2.2
10.0
-2.0
1.0
35

3.4

-3.2
4.7

2.8
-0.1
-1.0
1.0
0.5
0.5
1.0
-3.0
4.5
-0.8
0.0
8.0
-0.5
1.0
4.0

3.9

3.0
6.5

2.7
0.8
0.2
0.9
0.8
0.8
15
-0.2
35
-0.1
17
8.0
-0.6
0.9
0.8

6.0

3.0
6.5

Sl
0.8
0.5
0.9
0.8
0.5
0.0
-1.0
3.9
-0.6
2.6
9.0
0.5
1.0
3.5

6.4

Source: Asian Development Bank

A BROADBAND THAILAND 2015

76



Definition of Purchasing Powé&f

The purchasing power in today's money of an amoGwf money,t years into the future, can be

computed with the formula for the present value:

C
(1t i)

where in this case is an assumed future annual inflation rate.

=01 +4d)™" =

Definition of Gross DomesticrBduct (GDPY’

The gross domestic product (GDP) or gross domestic incomg i€GDbasic measure of a country's
overall economic output. It is the market value of all final goods and services made within the
borders of a country in a year. It is often positively correditvith the standard of livinghough its

use as a stanth for measuring the standard of living has come under increasing criticism and many
countries are actively exploring alternative maess to GDP for that purposeGDP can be
determined in three ways, all of which should in principle give the same resuit.arbahe product

(or output) approach, the income approach, and the expenditure approach. The most direct of the
three is the product approach, which sums the outputs of every class of enterprise to arrive at the
total. The expenditure approach works omet principle that all of the product must be bought by
somebody, therefore the value of the total product must be equal to people's total expenditures in
buying things. The income approach works on the principle that the incomes of the productive
factors (producers," colloquially) must be equal to the value of their product, and determines GDP

by finding the sum of all producers' incomes.

116Sourcehttp://en.Wikipedia.orq/wiki/Purchasinq power

17 sourcehttp:/len.wikipedia.org/wiki/Gross _domestic_product
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¢ KS 2 2 NI Iformatioy §nd Cotnmunications for Development 2009:

Extending Reach and Increasing Imp&&hapte 3 Economic Impacts of Broadband

Christine ZheAWei Qiang and Carlo M. Rossotto with Kaoru Kimura

To show convincingly how cell phone penetration, narrowband internet and broadband can
RAALINBLRZNIAZ2YFGSte@ 0622ad0 €26 AyO02YS O2dzy iNASaAZ |
Information and Communications for Development 2009: Extending Reacmemgédsing Impactin

a study led by Qiang, et al. The report uses econometric analysis to show that in all three of these
categories, lowto-middle income countries such as Thailand can get a greater GDP boost than highly
developed countries. ThestgdQd NB adz G& | NB LINBaA8YyiSR Ay GKS ¥F2

15
1.28
1.2
112
A
E 10
g 031 077
g 073 Sk
E 060
g 07 paz
0 fined mobila Intermst _ broadband
technology

| [ high-income aconomies [ low- and middle-incomea econcmias

Source: Qiang 2009,

Mote: The v axis reprasants the percantage-point increass in econamic
growth per 10-parcantage-point increaszs in telecommunications panatration.
All results are statistically significant at the 1 parcent level excapt for that of
broadizand in devaloping countries, which is at the 10 p2roent leval,

1830urce:
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/EXTI
C4D/0,,contentMDK:22229759~menuPK:5870649~pagePK:64168445~piPK:64168309~theSitePK:5870636,00.html
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vdzA I y3Qa &0 dzR&l] RNBIR TWNRdM | /S 2RFAIT Sy 2 dZato tebNtBes (1 K Y 2 |
impact of broadband penetration on the average growth rate of per capita GDP between 1980 and

2006. Such a mactevel econometric analysis makes it possible to control for other factors that

may have similar impacts on growth, and thus explores the ceffeof broadband access
specifically?® In addition, a crossountry analysis sheds light on developing countries where
empirical evidence is lacking-he average growth rate of per capita GHDEP between 1980 and 2006

was used as the dependent variabledaregressed into a number of other variables in the growth

literature, e.g. primary school enrollment, average rate of investment and other factors that might

explain increases in GDP growth.

Data from all IG8pecific variables are from IT(2007) and Wdd Bank (2008). The sample

consisted of 120 countries, the majority of which are developing countiiée chart above,
summarizing the results of this study, is consistent with the literature on endogenous growth: the
average growth rate of per capitaDP was negatively correlated with initial GDP per capita and
L2aAlGA@Ste O2NNBtFGISR 6AGK F@PSNIFIS &aKIENB 2F AyQ
growth dividend from broadband access in all developed countries, all else equal,-endugie

economy with an average of ten broadband subscribers per 100 persons would have enjoyed a 1.21
percent point increase in per capital GDP growth. The potential growth increase is substantial given

that the average growth rate of developed countries wast jL.21 percent between 1980 and 2006.

This section uses an endogenous growth model (Bdr®®1) to test the impact of broadband
penetration on the average growth rate of per capita GDP between 198Q2@068. Such a macto

level econometric analysis maket possible to control for other factors that may have similar
impacts on growth, and thus explores the effects of broadband access specifically. In addition, a
crosscountry analysis sheds light on developing countries where empirical evidence isglackin
Annex 3A provides more details on the definition of variables, methodology, results, and limitations
of the analysis. The average growth rate of per capita GDP between 1980 and 2006 was used as the
dependent variable and regressed onto the followingiaales, selected as representative of

conditioning variables in the growth literature:

119 pefer to Barro reference in appendix as page no here.

120Quiamg, p. 43, World Bank report.
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wPer capita GDP in 1980 (GDP80)5
wAverage ratio of investment to GDP between 1980 and 2006 (1/Y8006)
wPrimary school enroliment rate in 1980 (PRIM80) (a proxiadanan capital stock)6

wAverage penetration of broadband and other telecommunications services between 1980
and 2006 for developed (BBNDH) and developing (BBNDL) countries (a proxy for

technological progress and the focus of this analysis)

w Dummy variable for countries in the SuBaharan Africa (SSA) and Latin America and

Caribbean (LAC) Regions.

Data for all the IGEpecific variables are from the ITU (2007) and World Bank (2008b). The sample

consisted of 120 countries, the majority of which are deveiggountries.

Tablesummarizes the results from the growth regression, which are consistent with the literature on
endogenous growth: the average growth rate of per capita GDP between 1980 and 2006 was
negatively correlated with initial GDP per capi@DP80) and positively correlated with the average
share of investment in GDP (1/Y8006). Consistent with the convergence implication of the

neoclassical growth model, the coefficients on these variables were significant.

The coefficient on average broadixh penetration for highincome countries (BBNDH) was positive

and significant. This result suggests a robust and noticeable growth dividend from broadband access
in developed countries: all else equal, a highome economy with an average of 10 broadband
subscribers pefl00 people would have enjoyed a 1.21 percentage point increase in per capita GDP
growth. This potential growth increase is substantial given that the average growth rate of

developed economies was just 2.1 percent between 1980 and 2006.
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BroadbandEnhanced Trade Facilities in Ghana and Singapore

Ghana. In 2003, Ghana intreduced the GCMet customs system es an [CToesed solution o
foster trade developmment and fadlitaion end ensure effective mckilizetion of customs
rewenues. The electronic dats interchangs system links &l the main players in the clearing
process, snabling guick online processing of custorns clearance documentafion and facilitat-
img clearance of goods through ports. Amang other feetures, the system allows eround-the-
clock submission of custams documents, provides & ans-stop platform for processing and
werifying trade documents, and enables systematic monitoring of consignment moverments.
Within its first 18 months, GCMet increassd custams revenues by 49 percent end substartially
reduzed clearancs times.

The system's beckbone is & privats braadbend commrunication network thet consists of &
fiberoptic broedband link betwssn the GCMet office end the Customs, Exciss, and Preventive
Services Department, and is comgdementsd by redio links end leassd lines to the department's
offices throughout Ghane. By increesing the speed, reliability, and transparency of the cleering
process and revenue accrual, broadbend contributes directly 1o the country's compefifivensss
and sconomy.

Singapore. SingaparsCME was launchad in 1988 to connect citizens, firms, end the govern-
ment in & single broedband netwark. & publicprivate consortium, 1Met Singepare, was
formed 1o run SingaporeOME's beckbone. Infocormrm@SeaPart is one of the programs that
uses SingaporeOME s broedbend capecities. It was [sunched in 2007 to enhance the cepabili-
ties and efficiencies of Singapore’s ports end improve the port community's infrastnucture. Cne
of its first projects is WISEPCORT, & mobile wirsless broadband network providing kowecost,
highberdhwidth, secure access within 15 klometers of Singapore's southem coasting. By the
end of 2008, all ships in Singepors will have access to mobile wirelese broedband, allowing
real-ime and date-ntensive communications between the ships end their customers and busi-
ress partners. The perties invelved will b= able to perform multiple tasks remetely, incuding
reguiatory filings and red-time access to navigationa data. This network iz simed &t maintain-
irg Singapore’s compstitivensss relative to other growing parts in the region.

Sources: do Wull ard Skl 2004; Ghana Shippars” Counal 200¢; Kang ard cthers 2008

Growth Regression Separating Effects of Broadband Penetration

Wariatle Coefliclent t-5tatistic
GOF,, -0.100 268
17 e 0184 5.48
FRIRA,, oo -1.18
EBMNOH 0121 ZE7
BBMOL 0138 185
554 dummy -1.018 218
LAC dummy ~1.6E5 155
Comstard -1.726 -1E3

Sourca: Authors’ anabysis

Nota: BEMDH = awerage broadband panstration for high-income couninias betwsen 1250 and 2008
EBHCL = avaregs broadbard penetmation for middke- and lew-nooma countries batwasn 1980 and 2006;
GOF;, = par capita gross domestio product IGDP) in 19683 [, = average mito of insastmant o GOP
batwaar: 1580 ard F00€; LAC = Latn &manica ard the Carbbean Region; PRI, = primary sdhool anml-
mant rate in 1350 554 = Sub-Szharan Afica Aagion.

The growth benefit that broadband provides for developing countries was of similar
magnitude as that for developed economieabout a 1.38 percentage point increase for each 10
percent increase in penetration. But the coefficient on average broadband penetration for middle
and lowincome countries (BBNDL) was statistically significant at 10 percent but not at 5 percent,
perhapsreflecting that broadband is a recent phenomenon in developing countries and penetration

has not yet reached a critical mass to generate aggregate effects as robust as in developed countries.
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In 2006, 3.4 percent of the population in lemcome countries ad 3.8 percent in middle income

countries had broadband, compared with 18.6 percent in developed economies.

Despite its shorter history, broadband seems to have a higher growth impact relative to
communications technologies such as fixed and mobile telephend the Internet Thus, current
differences in broadband penetration among countries may generate significantrdongrowth
benefits for early adapters. Moreover, the significant and stronger growth effects of other
technologies in developing countdgghan in developed countries suggest that the growth benefit of

broadband in developing countries could be on a similar path.
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Contribution of Mobile Telecommunicationse®vices to GDP2008 (percent)

-igure £ Lontribuiion of mobile tele communications services to LU, ZU08 (percent)

Jordan  5.26

Morocco 348

South Africa 338

Migeria 3.29

Egypt 2.50

Pakistan 2.33

China 2.23

Ulkraine 218

Fhilippines  2.18

Argertina .04
Brazl 200 ,_@_,

India  1.82

Czech Republic  1.88

Poland 1.84

Saudi Arabia  1.51

Peru 1.44

Russian Federation 1,41

Average: 140

souros: Pyramid Research, 20084,

The GDPnhpact of the US Wireless Servicentustry**

Figure 1.3 The GDP impact of the US wireless services industry

‘ ‘ + | |

Upstream

Hardware platforms efc

Network equipment suppliers

Components for terminals

Terminal suppliers

Support services
Other capex suppliers
Wireline carriers

Wireless carriers

Dealers
Downstream

Resellers

0 5 10 15 20 25 30 35 40 45
Value add ($bn)

121 source Ovum Research, The Impact of the U.S. Wirdlesscom Industry on the U.S. Econoa Study for CTHhe

Wireless Association, Sep 05

A BROADBAND THAILAND 2015 83


file:///J:\Sources\GDP%20growth\Report_OVUM_US%20telecom%20impact%20on%20US%20Economy.pdf
file:///J:\Sources\GDP%20growth\Report_OVUM_US%20telecom%20impact%20on%20US%20Economy.pdf

Relation betweenthe Country ICT Performance Measures (for Access and

Applications) and Income per Capita, Developing Countries

Figure 1.5 Relation between the Country ICT
Performance Measures (for Access and
Applications) and Income per Capita,
Developing Countries
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* *
Lkraine  Macedonia, FYR
* L L ] L
Byria, .Jl:-rl:ia'n .

Vigtnam Moldova
e * & e

ICT access measure
B2 = M LI P LN R = O D S

0 2000 4000 6000 8000 10,000 12,000
GNI per capita (2007 USS)

—
=
T

Malaysia
L 4
Jordan  Peru

* %
Guatamala
* &

India Mongolia
b LR X L]

ICT applications me asure
(=T R s I R - L= E I B = = I ¥ =]

=

7000 4000 6000 8000 10,000 12,000
GNI per capita (2007 USS)
Source: World Bank staff.
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Notes from McKinsey taken from Pyramid Research

Enhance impacts of mobile communicatiamsemerging markets

[he mobile mdustry often accounts for 2 percent to 3
wercent of an emerging markets GDF, with 2 range that
wtends from 1.4 percent in Foussia to 5.3 percent n
ordan (Figure 2). However, the mndirect contribuncon of
he mobile industry to the economy can range several
imes higher than this observable GDP effect, becanse it
ncludes GDP contributions from other companies in
he wireless sector, such as handset mammfacturers and
etallers, content providers, and equipment manufacturers,
5 well as what we call the “end-user surplus"This sur-

From McKinsey:

Hgure 4; kconomic Impact of mobile telecommunications ndustry i India, Uhina, and the Flulippines, L0/
ipercent of GDP)

14

A Sewrce of wireless impact
S
1 s + The total wireless economic
13 u £ impact is far larger than

usually thought
End-u=ar surplus® 11 -

- — Operator GOP eonribution

Indiractimpa et from 17 14 15 is anly ~1/3 of the total
other wireless sactors :

e - value
Dirzctimpact from 19 a9 23
operators

— China‘s high indirect
impact [-40 percent) is
India China Fhilippines due to high net exports

Total value as multiple
of direct impacttimes

Penetration of unique
subscribers (percent) “

Maminal GOF (LSS billions)

—Wirelass impact in end
uzer surplus is high
« Penetration is the major
driver for different wireless
deve lopmert

000
0o

Source: ITU, 300& EILU, 2008; IHS Global Insight, 2008; Yankes Group Global Forecast 3007; IDC, 2007, Mokinsey analysis.
* Rough low-bound estimation using historical ARPU, inflation adusted.
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APPENDIX 3

The following chart indicates the substantial share of total national income received by various low

income groups, as measured by the National Statistical Office through the year 2007:

Share ofHousehold Current Income and Gini Coefficient of Household and

Person: 2002007

TAELE 32 SHARE OF HOUSEHOLD CURRENT INCOME BY & QUINTILE GROUPS AND (GINI COEFFICIENT OF HOUSEHOLD

AND PERSON : 2002 - 2007

naundulnd 2545 / 2002 2547 / 2004 2549 / 2006 2550 / 2007 Quintile Group
Fﬁ_ii.-lﬁ 1 Group 1
{5 ldenga) 57 5.1 5.1 5.7 {Lowest lnoome)
fgaif 2 9.3 98 9.1 96 Group 2
rﬁ_i:ﬁ 3 13.7 142 12.9 142 Group 3
Agaidl 4 72 211 210 213 Group 4
‘r“ﬁ_i:.J'j B Group b
(e |fgag) 50.1 488 50.9 49.2 (Highest oome)
HuseAvivasamsilsiasama Gini Cosfficient
(n515au) 0428 0.411 0.439 0.418 {Household)
fusvamivasamalaiiasame Gini Coefficient
(yaag) 0.418 0.425 0418 (Petson)
far o drhoseifuied wsdnihomenenssimstaamssisestussmaniand dineenigiued

Source : Notonel Stetistionl Office and Office of the Nationnl Economue end Sooinl Development Board, Cffice of the Pnme Mmuste
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Use of Information and Communication Technology in Household: 22067

TABLE 41 USE OF INFORMATION AND COMMUNICATION TECHNOLOGY IN HOUSEHOLD - 2005 - 2007

BN 2548 / 2005 2549 / 2006 2550 / 2007 Items
IWFETNTane 6 J.EL-IIJ 245 259 26.8 Proportion of Population § Years and

filfinSananiinaas (%) Ower Using Computer (%)
AmETHIa FEINIane 6 J-J%L-I]J 120 142 156 Proportion of Population 6 Years and

: Ohrer Using Internet (%)
dmaTIua FEEINSane 6 J-J%L-I]J 36.7 416 472 Proportion of Population 6 Years and

ildlushnidaa (%) Over Using Mobile Phone (%)
-“f'L-‘L-lﬂs:a'IFlai.Jﬁ’-i-'lt%-'TE 100 A515auU 15.6 1856 204 MNo. of Computers per 100 Households
nilfaumaidinda 100 a5 6.2 72 7.6 Use of Intemnst per 100 Households
smmusdailyssnada 100 ashSau 15 16 15 No. of Faosimiles per 100 Houssholds
dulnsdvida 100 a55au 26.8 248 243 No. of Telephones per 100 Households
iSaInaufinmasaalsemng 100 au 40 51 6.2 No. of Computers per 100 Pepulation
fan
Souwrce : National Statistosl Utfioe, NEUTHU and the Customs Deparmment, Ministry of Finanos

Distribution of Family Income Gini hdex 2009 Country Ranks

Country Gini index2009
Indonesia 0.39
India 0.36
Malaysia 0.46
Vietnam 0.37
China 0.47
South Korea 0.31
Thailand 0.42
Sources: CIA World Faxiok 2009, Gini index 2009 Country Ranks. Als@ seeNX R . | y' 1 6 tDeveldgpRént a2 2 NI R

L y RA O Ihtfp:ZHddtabst undp.org/en/indicators/161.html
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Thailand Economic Monitor

The World Bank has documents the pattern of inequality in Thailand though using the following data

points'?*

Figure 91. Thailand has higher level of income
inequality than its East Asian neighbors and other
middle-income countries

Figure 92. Lower levels of inequality within regions
suggest that inequality between regions contributes
to high inequality at the national level

Romania(2005)
India(2005)
Vietnam(2006)
Malaysia(2004)
Indonesia{2005)
China(2005)
Philippmes(2006)
Thailand(2007)

El Salvador(2005)

Source: World Bank and NESDB
Numbers in ( ) are vears data is reported

Figure 93. The average income of an individual in
the top 20 percent of the income distribution was
nearly 13 times that of the bottom 20 percent
(Average 1988-2007)

=]
g
e
‘§ 035 —¢— Whole country —#— Bangkok
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o0 (=1 ol - =g -] (=1 [} g = Ll
® & o o & & = o S o
& & & & & & o = & = =
— — — — — — (o] ol (a8 ] «1 (]

Source: NESDB

Figure 94. The growth rate of incomes in the
different income brackets has been similar over the
years, which has kept inequality largely
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Source: NESDB

122

Source: NESDB

Drawn fromWorld Bank, Thailand Economic Monitor, Nov 09, page 50
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Explaining Gini Coefficietit

The Gini index is denoted by the following equation:

This index can be expressed geometrically using.tiienz Curve.

Lambert and Aronson (1993) decomposed the Gini Index into three parts as follows:

!
GINI = GINI, + L GINI,, + R,

where N and Ni are the populations of the whole country and its subgraupespectively,

V=L, M1, GINIB denotes the Gini Index of the whole country when the inadistebution

in all groups iperfectly equalized. In other words, this is the Gini Index between groups. The
second term is the population weighted average of the Gini Indices of eattte afroups
(GINIWI). This can be interpreted as the Gini Index within groups. The interpretation of the
last term is not veryeasy. Lambert and Aronson claimed that this term is a mixture of a
between group and a within group inequality and not decompasabl

Bourguignon (1979) and Shorrocks (1980) proposed a decomposable inequality index which
is defined axiomatically. Let us set four axioms that inequality measures ought to satisfy.
These are the weak principle of transfers, income scale independencepriheple of
population, and decomposability. Weak principle of transfers means that the inequality
measure increases when the Lorenz curve goes wholly outside. Income scale independence
is satisfied when the inequality measure is unaffected by proporfionaOK I y3Sa 2F S@S
income. The principle of population implies that the inequality measure is independent of
population changes under constant income shares. Decomposability means that inequality
of the whole population is a consistent functiai the inequality in its subgroups. Any

inequality measure that satisfies these four axioms is a generalized entropy measure.

2 50urce: Asian Development Bank
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MLD is one of these generalized inequality measures.

y 1
MLD =Inly - =% In(¥
niy -4 Zinky)

MLD is decomposable as follows:

MLD = MLI), +%

¥ '; MLD,

where MLDB and MLDWi are betwegroups ad within-groups MLD. Betweegroups MLD

is the MLD of the whole population when income within groups are perfectly equalized. The
advantage of MLD is in its intuitivedppealing property that it can be expressed by the sum

of betweengroups MLD and theqgpulation weighted average of withigroups MLD. This

AYRSE Aa dzaSR (2 RSO2YLRAS ¢KIFIAfFYRQa Ay0O2YS

inequalities for an overview, using data from the HSES.

Gini coefficient®

100

Perfect Equality Line Gini= —

Percentage of Income

Y Percertage of Population 100

124 hitp://en.wikipedia.org/wiki/Gini_coeffigént#Definition
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Lorenz Curve

100

Cumulative % of ¥
2

Cumulative % of X

KuznetsCurvé®

Inequality

Income per Capita

125 Sourcehttp://en.wikipedia.org/wiki/Kuznets_curve

See also:

World Bank, ICT at Glance

National Statistical Office, Share of Households Current Income By Decile Groups and Region :2007
Highest income = 24142 baht: capitaowest income = 1001 baht: capita

Asian Development Bank Reports

FactsheetHuman Development Report 2009, UNDP

HDI rank for ThailandHuman Development Report 2009, UNDP
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APPENDIX 4

Labor Force Survey 2009

Bank of Thailand

EC _RL 009 S3: Labour Force Survey (New Series)
(Unit : Thousand persons)

Last Updated : 03 Mar 2010 13:41

Retrieved date : 30 Mar 2010 13:51

2009 p 2008 2007

1 Population 1/ 66,879.44 66,320.50 65,739.96
2 Age Under 15 2/ 14,062.67 14,417.62 14,695.46
3 Age 15 Up 52,816.77 51,902.89 51,044.50
4  Labour Force 3/ 38,426.76 37,700.39 36,941.98
5 Employment 4/ 37,706.32 37,016.61 36,249.46
6 of which underemployment 5/ 604.93 507.78 596.71
7 Agriculture 14,692.55 14,699.12 14,306.01
8 Agriculture , hunting and forestry 14,228.35 14,283.25 13,862.41
9 Fishing 464.20 415.87 443.60
10 Non-Agriculture 23,013.79 22,317.50 21,943.44
11 Manufacturing 5,373.91 5,453.27 5,619.23
12 Electricity , gas and water supply 102.21 106.39 101.77
13 Construction 2,302.96 2,214.04 2,148.74
14 Wholesale and retail trade , repair of vehicles and personal and household goods 6,047.63 5,754.28 5,574.40
15 Hotels and restaurants 2,592.91 2,384.25 2,342.96
16 Transport , storage and communications 1,140.82 1,117.09 1,058.06
17 Financial intermediation 375.27 373.13 341.86
18 Real estate , renting and business activities 744.10 73151 717.33
19 Public administration and defence , compulsory social security 1,348.69 1,299.30 1,250.96
20 Education 1,132.67 1,061.56 1,045.93
21 Health and social work 698.92 681.39 633.41
22 Other community , social and personal service activities 837.60 825.65 750.33
23 Private households with employed persons 237.65 217.71 233.16
24 Other 6/ 78.46 97.94 125.32
25 Unemployed Persons 572.33 521.98 508.48
26 (rate of unemployment) 1.49 1.39 1.38
27 Looking for Work 111.42 93.32 89.24
28 Not Looking for Work 460.92 428.66 419.24
29 Seasonal Inactive Labour Force 148.10 161.80 184.05
30 share of total labour force 0.39 0.43 0.50

Source: National Statistical Office
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World Bank’s Knowledge Economy Index*

Rank ?::: ?ri:: SR
in 2008 1995
1 0 Denmark
17 7 Taiwan (China)
19 -2 Japan
21 0 Singapore
26 -3 Hong Kong (China)
31 -3 Korea
46 1 Malaysia
55 1] azil
@ 10|  Thailand
771 18 China
93 3 Indonesia
96 12 Vietnam
100 4 India

* KEI is a simple average of 4 sub-indexes which represents
the 4 pillars of the knowledge economy: (1) economic
incentive and institutional regime, (2) education and
training, (3) innovation and technological adoption, and (4)
information and communications technologies (ICT)
infrastructure.

Estimate of U.S. Jobs Created or Retained

Infrastructures?

Source: World Bank

By Investment in Network

TABLE 1: ESTIMATES OF U.S. JOBS CREATED OR

RETAINED BY INVESTMENTS IN NETWORK

INFRASTRUCTURES

Investment Total Jobs Jobs in

Small

Businesses

Broadband £10 billien 498,000 262,050
Health IT £10 billion 212000 121 675
Smart Grid $10 billion 239,000 140,500
Total $30 billion | 949,000 524,225

126

Source http://info.worldbank.org/etools/kam2/KAM_page5.asp

27 source: The Digital Road to Recovery: A Stimulus Plan to Create Jobs, Boost PraghattRéyitalize America. Robert
D. Atkinson, Daniel CastroeBhen J. Ezell, January 7, 200@p://papers.ssrn.com/sol3/papers.cfm?abstract id=1334688
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APPENDIX 5

Global Microscope on the Microfinance Business Environment 2809

Regulatory Framework Investment Climate Institutional Development
Country Score Country Score Country Score
1 Peru 73.8 =1 Cambodia 87.5 1 Chile 733 =1 Bolivia 75.0
2 Bolivia 717 =1 Philippines 87.5 2 Turkey 68.1 =1 Peru 75.0
3 Philippines 68.4 =3 Bolivia 81.3 3 Bosnia 65.6 =3 Ecuador 66.7
4 India 62.1 =3 Kenya 81.3 4 Morocco 59.7 =3 India 66.7
5 Ghana 60.9 =3 Kyrgyzstan 81.3 5 Panama 58.3 =3 Nicaragua 66.7
6 Ecuador 59.7 =3 Peru 81.3 6 Costa Rica 58.1 =6 Colombia 58.3
7 Nicaragua 58.7 =7 Ghana 75.0 7 Mexico 57.5 =6 El Salvador 58.3
8 Colombia 58.6 =7 Pakistan 75.0 8 Peru 56.4 =6 Guatemala 58.3
=9 El Salvador 57.5 =7 Uganda 75.0 9 Trinidad and Tobago 56.1 =6 Honduras 58.3
=9 Uganda 57.5 =10 Ecuador 68.8 10 Ghana 54.4 =6 Philippines 58.3
11 Pakistan 56.5 =10 Tajikistan 68.8 11 Uganda 54.2 =11 Dominican Republic 50.0
12 Kyrgyzstan 56.2 =10 Tanzania 68.8 12 Brazil 53.6 =11 Ghana 50.0
13 Kenya 55.8 =13 Colombia 62.5 13 Armenia 53.1 =11 Sri Lanka 50.0
14 Cambodia 54.1 =13DRC 62.5 14 India 51.9 =14 Bangladesh 41.7
15 Guatemala 51.8 =13 El Salvador 62.5 15 Jamaica 51.7 =14 Kyrgyzstan 41.7
16 Panama 50.9 =13 India 62.5 16 Colombia 51.4 =14 Pakistan 41.7
17 Paraguay 495 =13 Paraguay 62.5 17 Philippines 50.6 =14 Panama 41.7
18 Honduras 49.3 =13 Yemen 62.5 18 Kenya 50.0 =14 Paraguay 41.7
19 Tanzania 48.4 =19 Georgia 56.3 19 Pakistan 49.2 =14 Uganda 41.7
20 Chile 48.0 =19 Mexico 56.3 20 Nicaragua 475 =20 Argentina 33.3
21 Mexico 47.3 =19 Mozambique 56.3 =21 Bolivia 46.1 =20 Armenia 33.3
22 Dominican Republic 47.0 =19 Nicaragua 56.3 =21 Georgia 46.1 =20 Brazil 33.3
23 Georgia 451 =19 Nigeria 56.3 =23 El Salvador 458 =20 Chile 33.3
24 Brazil 44.0 =19 Panama 56.3 =23 Uruguay 45.8 =20 Costa Rica 33.3
25 Armenia 43.9 =19 Rwanda 56.3 =25 Cambodia 45.6 =20 Georgia 33.3
26 Bosnia 43.1 =26 Armenia 50.0 =25 Mongolia 45.6 =20 Kenya 33.3
27 Bangladesh 42.7 =26 Bosnia 50.0 =27 Bangladesh 425 =20 Mexico 33.3
28 Costa Rica 425 =26 Brazil 50.0 =27 Guatemala 425 =20 Nepal 33.3
29 Yemen 42.1 =26 Cameroon 50.0 29 Senegal 41.9 =20 Tanzania 33.3
=30 Sri Lanka 40.4 =26 Chile 50.0 30 Sri Lanka 39.4 =30 Bosnia 25.0
=30 Tajikistan 40.4 =26 Dominican Republic 50.0 =31 Mozambique 38.9 =30 Cambodia 25.0
32 Mozambique 40.3 =26 Guatemala 50.0 =31 Paraguay 38.9 =30 China 25.0
33 Nigeria 39.4 =26 Honduras 50.0 =33 Indonesia 38.3 =30 Haiti 25.0
34 Rwanda 38.6 =26 Madagascar 50.0 =33 Lebanon 38.3 =30 Indonesia 25.0
35 DRC 36.8 =35 Bangladesh 43.8 35 Tanzania 37.8 =30 Mozambique 25.0
36 Indonesia 35.2 =35 China 43.8 36 Argentina 375 =30 Nigeria 25.0
37 China 34.1 =35 Costa Rica 43.8 37 Venezuela 37.2 =30 Rwanda 25.0
38 Haiti 33.4 =35 Ethiopia 43.8 38 Azerbaijan 36.4 ~ 20 Thailand 25.0
39 Senegal 32.6 =35 Haiti 43.8 39 Yemen 35.6 =30 Yemen 25.0
40 Madagascar 32.3 =35 Indonesia 43.8 40 Ethiopia B518 =40 Azerbaijan 16.7
41 Cameroon 31.6 =35 Mongolia 43.8 =41 Dominican Republic 35.0 =40 Cameroon 16.7
42 Ethiopia 31.3 =35 Senegal 43.8 =41 Kyrgyzstan 35.0 =40DRC 16.7
43 Argentina 30.8 =43 Azerbaijan 375 43 Nigeria 34.2 =40 Ethiopia 16.7
=44 Morocco 30.3 =43 Lebanon 375 44 China 33.1 =40 Lebanon 16.7
=44 Turkey 30.3 =43 Morocco 375 /5 Thailand 31.1 =40 Madagascar 16.7
=46 Mongolia 30.0 =46 Nepal 313 46 Tajikistan 30.8 =40 Senegal 16.7
=46 Nepal 30.0 =46 Sri Lanka 313 47 Rwanda 30.3 =40 Tajikistan 16.7
48 Lebanon 29.3 =46 Uruguay 313 48 Honduras 29.7 =40 Trinidad and Tobago 16.7
49 Azerbaijan 29.0 =46 Vietnam 313 49 Haiti 29.4 =40 Turkey 16.7
50 Uruguay 28.4 =50 Argentina 25.0 50 Vietnam 28.6 =40 Uruguay 16.7
51 Venezuela 24.1 =50 Jamaica 25.0 51 Madagascar 28.1 =40 Venezuela 16.7
52 Jamaica 237 =50 Turkey 25.0 52 Ecuador 275 =52 Jamaica 8.3
53 Trinidad and Tobago 229 =50 Venezuela 25.0 53 DRC 25.8 =52 Mongolia 8.3
54 Vietnam 21.6 ~54 Thailand 125 54 Cameroon 24.7 =52 Morocco 8.3
©5 Thailand 21.2 =54 Trinidad and Tobago 125 55 Nepal 20.8 =52 Vietnam 8.3

1280 2 dZNDSY aDf2otf CAYyFryOS YR (KS aAONRBTFAYLYyOS .dzaAySaa 9ygQ
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Bank Rakyat Indonesi&

I RSAONARLIIA2Y 2F G(GKS . wLQ&d YAONRTFAYIYyOS LINERII

. WLQ& YAONRTAWRNOROQEE & A SKal oK@ ceYievdoik inLINE T A (
the world. . wL Q& 32+t G2 SadlofAakKk AdGasStT a GKS

microfinance and SME sectors has paid off huge. In 2006 the bank attributed more than 60%
of its total loars to these sectors with more than 40 million clients by the end of the year,
O2y iNARodziAy3d G2 | ySi AyO02YS 3aANRBSGK Ay SE
lead it to be the guiding light for microfinance institutions around the world, as thdehis

being taught in top financial and educational institutions around the world from Harvard to

London School of Economics.

. wLQ& Y2RSt NBldANBA G(KFG O02NNRSSNE L SR3IS
determining the creditworthiness relative tt N* RA G A2yt oFy 1Ay 3 | LILINE|

has been to find better ways to lend against household income rather than against assets.
The loans are then offered at commercialigble fees. The interest rate on these loans is on
average about 2.86per month; however, 9% of borrowers get part of their interest costs
back in the form of a rebate. If borrowers make all of their payments within-engixh
period, or in a timely manner, they get back 0.5 per month. Otherwise, th&@s%kept by

the bank as a penalty.

One of the keys, and probably necessities, in Indonesia in order to achieve sustainable
development is the continued growth and advancement in the field of microfinance.
Financiers around the world have looked to microfinance agssential instrument in an
approach to create jobs, increase incomes, and alleviate poverty. Although Indonesia has a
variety of options in terms of micrinancial services, restricted access to these services
inhibits the progress needed to achieve thal potential of these programs on sustainable
growth and development. As more and more people gain access to these financial services,
the effects become very apparent throughout the economic infrastructure as more
opportunities arise to increase wehltof the population, enhance business activities,

generate employment and increase income of poor or-loeome households.

129 sourcenhttp:/iwww.bri.co.id/
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APPENDIX 6

Malmquist Index®

The Malmquist Index (MI) developed in the 1980s, can be used to compare the production
technology oftwo economies. It is named after Profess®ten Malmquist on whose ideas it is
based. The Ml is based on the concept of Breduction functionThis is a function of maximum
possible production, with respect to a set of inputs pertaining to capitallabdr. So, ifS, is the set

of labor and capital inputs to the production function of Ecomp A, andQ is the production

function of Economy A, we could wri@="1,(S).

While the production function would normally apply to an enterprise, it is possible to calculate it for

an entire region or nation. This would be called the aggregate produétiaction.

To calculate the Malmquist Index of economy A with respect to economy B, we must substitute the
laborand capital inputs of economy A into the production function of B, and vice versa. The formula

for Ml is given below.
Where:

Q =f(S)

Q=f(S)

Q=f(S)

Qi =fu(S)

Note that the MI of A with respect to B is the reciprocal of the Ml of B with respect to A. If the MI of
A with respect to B is greater than 1, the aggregate production technology of economy A is superior

to that of economy B.

B2 dzNOSY 4¢KS L/ ¢ {SOG2N ! ONRaa MR2defd N IA Y Gt NBREBE XD K Rer S1a
Kanpur (India).
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APPENDIX 7

Thailand Investment Climate Assessment Updéte

The following slides are extracted from Thailand Investment Climate Assessment Update, The World

Bank, June Q8

This chart ties investment to GDP growth and productivity, comparing Thailand with China and India.
The World Bank argues that low investment levels in Thailand (especially in ICTs) drive lower

productivity and lower GDP in the time period indicated.

Sources of GDP growth -- China, India, & Thailand

(Annual average % increase)

Employment M Capital investment
Total factor productivity M Others
10
1IN J 8
— - 6
—_— 4
i I P
[ T T 0
1978-93 1993-04 1978-93 1993-04 1978-93 1993-04
China India Thailand

Source : Barry Bosworth and Susan Collins (Thailand’s data is from WB study with NESDB, 2005)

131 sourcenhttp:/isiteresources.worldbank.org/THAILANDEXTN/Resources/333295

1249970320257/TH_ICA_Update08_fullreport.pdf
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http://siteresources.worldbank.org/THAILANDEXTN/Resources/333295-1249970320257/TH_ICA_Update08_fullreport.pdf
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The chart below links uncertain government policies to low levels of investment in Thailand:

Top Constraints to Business and Investments

(Percent of 1,043 firms in 9 manufacturing industries surveyed)

Macroeconomic
uncertainty and access
to finance

Skilled labor shortage

Regulatory burden

Inade quate &
unreliable
infras trecuture services

21.7

12.5

0 5 10 15 20 25 30 35

Percent

35.8

40

40.6

45

Source: Thailand Productivity and Investment Climate Study 2007 (PICS 2007), World Bank with
NESDB and Foundation of Thailand Productivity Institute

The chart below links regulatory framework to productivity scores in Thailand:

Objective Measures of Requlatory Framework

@ 2007 O 2004

- — B
Average days to  Number of days Number of days % of manager time  Days to clear
obtain permits to obtain most to deal with dealing with import custom
issued by central  recent license, agencies regulations

government to  permit, approval
start production  and certificate

e —

Days to clear
export custom
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The chart below links infrastructure investments to quality of services &aila business in

Thailand:
Objective Measures of Infrastructure Services
20
18 m2007 02004
16
14
12
10
8
6
4
2 l]
0 .
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¢tKS OKIFINI o06St2¢ AYRAOFI(GSa GKS t2¢ O2yFTARSY
improve the investment climate.
Business Sentiment Index
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Source: Bank of Thailand
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The chart below shows that, despite many government policies announcingithey 2 ¢ f
SO2y2Yeé¢ ¢KIAfIFYR Aa FlrLffAy3d AYyONBIlI aAy3te

World Bank’s Knowledge Economy Index*

Change in Country
Rank| rank from
in 2008 1995
1 0 Denmark
17 7 Taiwan (China)
19 -2 Japan
21 0 Singapore
26 -3 Hong Kong (China)
31 -3 Korea
46 1 Malaysia
55| 11 azil
@ -10 Thailand * KEl is a simple average of 4 sub-indexes which represents
77 “‘—18 China Fhe 4 pi\lars of_ thg kn_owledge economy: (1) _economic
. incentive and institutional regime, (2) education and
93 3 Indonesia training, (3) innovation and technological adoption, and (4)
96 12 Vietnam information and communications technologies (ICT)
. infrastructure.
100 4 India Source: World Bank
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Asia Telecom Business Environment Rankings

The chart below shows the relatively poor business environment in Thailand compared to other
countries.

Table: Asia Telecoms Business Environment Rankings

Limits of Potential Risks To Realisation of
Return Potential Returns

Telecoms Country Independence Coun_try Telecu_rns Rank Q409
Country Market Structure of Regulator Risk Rating (Q309 Rank)
Japan 71.3 G66.7 90.0 86.8 793 1(1)
Singapore 57.5 80.0 90.0 78.4 71.0 2(2)
Australia 50.4 83.3 70.0 798 69.9 3(4)
Malaysia 60.5 63.3 90.0 74.2 67.7 4 (6)
Hong Kong 52.5 76.7 80.0 83.8 67.2 5 (3)
South Korea 60.0 63.3 90.0 68.0 66.5 6 (5)
Taiwan 52.5 G63.3 90.0 77.6 64.5 7(7)
India 67.5 357 70.0 53.0 57.9 8 (8)
China 578 350 70.0 69.7 258 9(9)
Indonesia 55.0 427 60.0 461 214 =10 (12)
Pakistan 57.5 427 70.0 285 514 =10 (10)
Philippines 47.5 46.7 60.0 497 495 12 (11)
Gambodia 49.5 54.0 50.0 38.9 491 13 (13)
Bangladesh 52.5 330 60.0 441 476 14 (15)
Laos 428 60.0 20.0 381 475 15 (14)
Thailand 45.0 327 60.0 58.0 46.2 16 (18)
Vietnam 425 36.7 60.0 529 453 17 (16)
Sri Lanka 315 300 50.0 516 36.9 18 (17)

Seores out of 100, with 100 highest. The Telecoms BE Rating is the principal rating. It is comprised of two sub-ratings
‘Limits of Potential Returns’ and 'Risks to Realisation of Returns', which have a 70% and 30% weighting, respectively.
In tumn, the 'Limits' Rafing is comprised of Telecoms Market and Country Structure, which have a 65% and 35%
weighting and are based upon ARPU/subscriber numbers and growth of the mobile telecoms indusiry (Market) and the
broader economic/socio-demographic environment (Country). The ‘Risks' rating is comprised of Market Risks and
Country Risk which have an equal weighting, respectively, and are based on a subjective evaluation of industry
regulatory issues (Market) and the industry's broader Country Risk exposure (Country), which is based on BMI's
proprietary Country Risk Ratings. The ratings struecture is aligned across the 14 industries for which BMI provides
Business Environment Ratings methodology, and is designed to enable clients to consider each rating individually or as
a composite, with the choice depending on their exposure to the industry in each particular state. For a list of the
data/indicators used, please consult the appendix at the back of the report. Source: BMI
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The Global Competitiveness Report 2602010, World Economic Forum

1y Profiles

302

Thailand

Key indicators

Population (millions), 2008.....o.coooicin 643
GOP {USS billions), 2008........ 2132
GOP per capita (USS), 2008 ..
GOF (PPP) as share (%) of world total, 2008 ...... 080

GDP (PPP int'l §) per capita, 19802008

10,000
2,000
5,000
4,000
2,000

0

—| == Thailand — =Om Ezst Asia and Pacific '7

OO

1980 1837 1984 10BE 1933 1900 1092 1994 1096 19 00 007 2004 2006 2003

Global Competitiveness Index
Rank
[iout of 133]
GCI 2009-2010
GCI 2008-2009 {out of 134}
GCI 2007-2008 {out of 131)....

Basic requir
1st pillar: Institutions.....
2nd pillar: Infrastructure
3rd pillar: Macroeconomic stability.........
Ath pillar: Health and primary education

Efficiency enh rs

Eth pillar: Higher education and training
Gth pillar: Goods market efficiency ...
Tth pillar: Labor market efficiency .........

Stage of development

1 Transition Transition
=2 -3

Factor Efficiency Innovation
driven driven driven
Institutions
=~
Innaovation _—

Business Mzcroeconomic
sophistication ™ - stability
' Health and

Markat size :'

+  primary
education

Bth pillar: Financial market sophistication..
Gth pillar: Technological readiness .. 37 Tebmegical Higher educsféon
10th pillar: Market size......co..... 5.0 g / and training
Innovation and sophistication factors ... 47...38 Finangial market ‘ \ Goods markst
11th pillar: Business sophistication. .44 sophistication Tl efficiency
12th pillar: INNOVEHON oo .33 Labar markst efficiancy
T Thailand mOmm Efficiency-driven economies

The most problematic factors for doing business
Government instabiltyfeoups .. 237
Policy instability. 154
Inefficient government bUreauCracy ... 133
Corruption 1o
Access to financing 12
Inadequately educated workforee__ BT
Tax regulations k]
Poor work ethic in national labor foree .o 35
Tax rates 9
Inadequate supply of infrestructure .. 1B
Inflation i}
Restrictive labor regulations ... 19
Foreign currency regulations.... 1B
Crime and theft 14
Poor public health 0z

L] 5 10 15 20 F) 30

Nate: From a list of 15 factors, respondents were asked to select the five mast problamatic for doing business in their country/economy and to rank them

Percent of responses

betwaan 1 {most problematic) and 5. The bars in the figura show tha responses weighted eccording to thair rankings.
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Thailand

The Global Competitiveness Index in detail

1st pillar: Institutions

1.01 Property nghts ...
1.02  Intellactusl pmperr'.l prc-tem:lnn

1.03 Diversion of public funds ..........

1.04 Pubdic trust of politicians.
1.05 Judicial independance ...
1.06 Faworitism in decisions of gowernment officials ..
1.07 Wastefulness of gowernment spending.
1.08 Burden of government regulation....... .
1.09 Efficiency of legal framework in settling disputes.......
1.10 Efficiency of legal framework in challenging regs.......
1.11 Transparency of government poficymaking ..
1.12 Business costs of terrorismi.

1.13 Business costs of crime and h'mlance
1.14 Organized erime. ...
1.15 Reliability of puhc:a SEMVICES

1.16 Ethical behavior of fims ...
1.17 Strength of auditing and reporting standards
1.18 Efficacy of corporate boards .
1.19 Protection of minority sharehnldars intarasts ..

2nd pillar: Infrastructura
201 Quality of overall infrastructure.
202 Quality of roads...
203 Quality of railrosd |n1"rastructure
204 OQudlity of port infrastrocture....
205 Ouality of air transport infrastructure...
2.06 Avalable seat kilometers® ...............
207 Quality of electricity supply
208 Telephone lines® ..............

3rd pillar: Macroeconomic stability
301 Govemnment surplusfdeficit® .
3.02 Mational savings rate®............
3.02 Inflation®
3.04 Interest rate spraad
3.05 Gowemment debt®

4th pillar: Health and primary education
4.01 Business impact of malana
4.02 Malaria incidence™ .............
403 Business impact of tubarculosis
4.04 Tuberculosis incidence”............
4.05 Business impact of HIV/AIDS
406 HIV prevalence®................
4.07  Infant mortality® .
4.08 Life expectancy™
409 Ouality of primary education .
410 Primary enrollment™
4.11 Education expenditura® ..

Eth pillar: Higher education and training
501 Secondary enrollment®
502 Tertiary enrcllment® ...
5.03 Quality of the educational system
5.04 Quality of math and science education .
505 Quality of managemant schools
5.06 Internet sccess in schools ... AT
5.07 Local availability of ressarch and training services.....681 ...
.08 Extent of staff training ... B2

* Hard data

Naote: For further details and axplanation, please refar to the section "How to
Read the CountryEconomy Profiles™ at the baginning of this chapter.

6.01
6.02
6.03
6.04
6.05
6.06
6.07
6.08
6.09
6.10
6.1
6.12
6.13
6.14
6.15

7m
7.02
7.03
7.04
7.05
7.06
7.07
7.08
7.09

8.0
g.02
8.03
8.04
8.05
8.06
8.07
8.08
8.09

am
9.02
.03
9.04
9.05
9.06
8.07
9.08

10,01
10.02

11.m
11.02
1.0
1.4
11.06
11.06
1.07
11.08
11.09

12m
12.02
12.03
12.04
12.06
12.06
12.07

B Competitive Advantage ™ Competitive Disadvantage

INDICATOR
Gith pillar: Goods market efficiency

Intensity of local competition ...

Extent of market dominance ............
Effectiveness of anti-monopoly policy .
Extent and effect of taxation ..
Total tax rate®
Mo, of proc:adures laqmr\ad to start 8 business®
Time requirad to start a3 business*
Agricultural policy costs .
Prevalence of trade barriers.
Tariff barrigrs*
Prevalence of foralgn ownarshlp...
Business impact of rules on FDI .
Burden of customs procedures .
Degrea of customer orientation

RANK133

Buyer SophiBtCElIon ... e e

Tth pillar: Labor market efficiency

Cooperation in labor-employer relations .

Flexibility of wage detarmination
Higidity of employment® .
Hiring and firing practices
Firing costs*®
Pay and pn:ductrww
Aeliance on professional management
Brain drain .. -

Famala partlc:lpatlon in Iabnr Foma

#th pillar: Financial market sophistication

Financial market sophistication ...« e

Financing through local equity market.
Ease of acoess to 08NS .

Wanture capital availability ...
Restriction on capital flows .
Strength of imvestor protection®
Soundness of banks .................
Regulation of securities exchanges..
Legal rights index® .o eeee

gth pillar: Technological readiness

Ayailability of latest technologies...... ..

FirmHevel technology absorption
Lawes relating 10 ICT .
FDI and technology transfer
Mobile telephone subscriptions®
Internet users*
Personal computers

Broadband Internet subscribars®

10th pillar: Market size
Domestic market size index®
Fareign market size index® ..

11th pillar: Business sophistication
Local supplier guantity..
Local supplier quality ...
Siate of cluster development ........
Mature of competitive advantage ..
Walue chain breadth... .
Control of |marnau0nal E|I5t|'||}LI[IDn
Production process sophistication .
Extent of marketing ...

Willingness to dalagata a uthcnnty

12th pillar: Innovation
Capacity for innovation .
Quality of scientific rasaar\ch institutions.
Company spendingon R&D ... ...
University-industry collaboration im R&D .

Gov't procurement of adwanced tech products.
Availability of scientists and engineers .............
LHIlIY PAIENMEE™ e e e e e
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APPENDIX 8

R&D Expenditure and Gross Domestic Expenditure on RSDP
in 20002007

;ﬂ'ﬁ' 1 mlETemansifeuasWrRiuAs i nfusNIas e lulszwma (GERD/GDP)

il 2542 — 2580
i 2
o000 — 0.30
[y B .26
165,000 —< — =
- 0.20 =
= / o
5 - o
= 10000 - D'V 01 &
e =2
- L BT
5000 U
006
it - I I 2.00
2547 (1000) 2544 (2001) 2548 (2003) 2543 {2005) D550 (2007)
. o

I RLD Expendhee (GERD) —.— GERD'GOP{%)

¥ 350urce: 2009 National Survey on R&D Expenditure and Personnel of Thailand, Chapter 1 , Office of the National

Research Council of Thailand.

https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmY XVsdGRvbWFpbnxzaXRIMjU1MnxneDo2YWE2NTIKkN2UONzU
1Yjg5

https://sites.google.com/site/site2552/
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https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxzaXRlMjU1MnxneDo2YWE2NTlkN2U0NzU1Yjg5
https://docs.google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnxzaXRlMjU1MnxneDo2YWE2NTlkN2U0NzU1Yjg5
https://sites.google.com/site/site2552/

{ 2 dzii K

Physical | Human | Labor -
. . TFP
Capital | Capital | Supply (R&D)

Y2NBl Q4 ws5 FyR (KS weohofys2 T

Sources of Economic Growth
(1991-2000)

ROK GrowthRate 626 292 078 113 142 068
(Ratio) (1000) (466) (125)  (18.1)  (227)  (109)

USAGrowth Rate 321 076 024 091 129 129
(Ratio) (1000) (237) (75)  (283) (40.2)  (402)

Source: Lee, Jong-wha, Increasing Growth Rate through R&D (2005)

133

Source: The Korean Approach to Innovation policy, Gwargim, UNESCO

http://www.unescobkk.org/fileadmin/user_upload/Director Documents/09WE5J_Kim_presentation.pdf?bcsi_scan_EE1

92555F742B2DF=0&bcsi_scan_filename=090500GJ_Kim_presentation.pdf
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http://www.unescobkk.org/fileadmin/user_upload/Director_Documents/090500GJ_Kim_presentation.pdf?bcsi_scan_EE192555F742B2DF=0&bcsi_scan_filename=090500GJ_Kim_presentation.pdf
http://www.unescobkk.org/fileadmin/user_upload/Director_Documents/090500GJ_Kim_presentation.pdf?bcsi_scan_EE192555F742B2DF=0&bcsi_scan_filename=090500GJ_Kim_presentation.pdf

Innovation Profile of Korea

——OrEa ...+ Average

CERD as % of GDP

HRST occupations as %
of total employment <

Science & Engineering

degrees as % of all___ |
\ Triadic patents per

/

Researchers per /
L )
71 | million population

thousand total... |
.II | | |

7 -?.'ﬁ?-' scientific articles per
"/ million population

% of GERD financed by I', P
Y,

abroad \
N, /
Patents with foreign co-, AAGR patents 1995-
inventars ““H J o 2005
Business funded R&Din/ \Share of services in
HE & GOV business R&D

e
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OECD ICT Indicators: R&D Expenditure in SelectechifLitties, 20053

B R&D expenditure in ICT manufacturing industries (1)
m R&D expenditure in ICT services industries (2)

Finland (4)
Ireland 58.3

Korea

Denmark 34.2
Sweden 33.9
Canada (@) 32.9
Greece 32.2
Japan (3) 32.2
Netherlands 30.7
Norway 30.2
France 28.3
United States 26.3
Portugal 26.0
Italy 25.1
United Kingdom 24.7
Belgium 22.6

Germany (3) 21.0
17.9
15.9
15.8

14.6

Spain
Australia
Czech Republic

Poland

0O 10 20 30 40 50 60 70
%

1. As a percentage of business enterprise sector R&D expendBiute Rev. 3 codes: 30
(manufacture of office, accounting and computing machinery; 32 (manufacture of radio,
television ad communication equipment and apparatus) and 33 (manufacture of medical,
precision and optical instruments, watches and clocks).

2. ISIC, Rev. 3 codes: 642 (telecommunications) and 72 (computer and related activities).

3. Division 64 not included.

4. Due to unavadbility of data for class 642 (telecommunication), division 64 is included in

services ICT R&D as a proxy.

134 Source: OECD estimates based on ANBERD and RDS databases, June 2008.

http://www.oecd.org/document/23/0,3343,en 2649 34449 33987543 1 1 1 1,00.html
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APPENDIX 9

For an overview of best practices in economic stimulus activities, incorporating an assessment of

how broadband has been factored intbi$ activity see below:

Technology Strategies toward Meaningful Broadband in Thailand

In 2009, Stimulus Plans were announced in 43 countries costing US $2.18 trillion or 3.5% of
GKS ¢62NI RQa D5t @ azail o0dzi v fighindome coudtiies G KSa S
and several of them incorporated broadband infrastructure in their stimulus pféns.
Beginning with the nine trillion broadband infrastructure initiative of the Obama
Administration in the USA and the $30 billion pulpiiocvate parhership to build a national
fiber optic network in Australia, many of these projects aimed to lessen the inequities that
would occur if broadband were available in cities and not in-ileweme rural sectors.
According to a Londehased telecommunicationadvisory unit of HSDB Bank, each Asian
nation must look beyond investments in backbone to public private partnerships that cause
YIEN] SG F2NOS&a (2 ONBFGS SyiANB aoNRIFRol YR

w»
(@

country.

For an excellent analygsiof the way in which broadband and other ICT investments were
integrated into economic stimulus plans of the2G (see IT#9. How Broadband could

serve as an Enabler of Thai Stimulus based on international best practices? For Example,
Strategic ICTRoadmap for Malaysia mooted by National Information Technology Council
(NITC) and riterated for the Ninth Malaysian Pldf’ the way in which ICTs and broadband
specifically were successfully integrated into the economic stimulus. The following synopsis

provided a summary of this dat&

¥ 5ource: Detecon Astalt OA FAOY G¢SOKy2f23& {GN}GS3IASE (26 NR aSlyAy3aTd;

136Driving a Digital Recovery: IT Investments in tH0Gtimulus Plang/ww.itif.org/files/g20-stimulus.pdf

137 strategic ICT Roadmap for Malaysiavw.mosti.gov.my!/.../National%20ICT%20Roadmap%20for%20Malaysia. pdf

¥ source: Detecon Astal OA FTAOY ¢ SOKy2f 238 {dNIGSAASE (26FNR aSlyAy3aTdz
P.1820.
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Broadband Stimulus Plar$slobal Snap Shét®

Governments in this sample snapshot have pledged hundreds of billions of dollars of public money

to develop broadband infrastructure, yet it is still too early to quantify beaefi

Asia Pacific: Broadband Stimulus Snapshot

¥950urce: Detecon Astal OA FAOY ¢ ¢ SOKy 2t 2rihgful Brdabldant & THaidBepy'2 B0DNR a S|
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