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INTRODUCTION

The impending switchover in the UHF band from analogue to digital broadcasting
across the Asia Pacific presents a one-off opportunity to boost the development of

countries in the region.

The GSMA appointed The Boston Consulting Group (BCG) to undertake a rigorous
analysis of the social and economic benefits of allocating the 700 MHz band to mobile
broadband, relative to its likely alternative, digital broadcasting. This study uses a
proprietary methodology to estimate Internet adoption by households and businesses,
and to translate that adoption into impact on total output, productivity, jobs, and other
critical economic indicators. It also explores the social benefits of allocating the 700 MHz
band to mobile broadband, in terms of its potential ability to improve education,

healthcare and financial inclusion for rural and underprivileged groups.

The approach throughout the study is to use conservative assumptions that are likely to
understate the socio-economic benefits of mobile broadband over broadcasting. Given
the size and diversity of the Asia Pacific region, four countries representing the range of
socio-economic development and current internet adoption - Korea, Malaysia,
Indonesia, and India — were studied in detail, and the findings for those countries were
subsequently extrapolated to similar countries to build up the picture for the entire
region. The result, we believe, is an objective assessment of the merits of mobile

broadband relative to the alternatives.

The GSMA and BCG would like to thank our partners, Telenor Group (Telenor) and
Telefonaktiebolaget LM Ericsson (Ericsson) for their invaluable support and

contributions throughout this project.
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Note to the reader

These materials may be used for informational purposes only. Any person or entity
other than BCG's client ("Third-Parties") may not, and it is unreasonable for any Third-
Party to, rely on these materials for any purpose whatsoever. To the fullest extent
permitted by law (and except to the extent otherwise agreed in a signed writing by BCG),
BCG shall have no liability whatsoever to any Third-Party, and any Third-Party hereby
waives any rights and claims it may have at any time against BCG with regard to the
services, this presentation or other materials, including the accuracy or completeness
thereof. Receipt and review of this document shall be deemed agreement with and
consideration for the foregoing.

BCG has not independently verified all of the data and assumptions used in these
analyses, although we have attempted, where possible, to test for plausibility. Changes
in the underlying data or operating assumptions will clearly impact the analyses and
conclusions. Further, BCG has made no undertaking to update these materials after the
date hereof notwithstanding that such information may become outdated or inaccurate.
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EXECUTIVE SUMMARY

The impending switchover in the UHF band from analogue to digital broadcasting across
the Asia Pacific presents a unique opportunity for assisting the development of countries

in the region.

Assigning and allocating the 698-806 MHz band (the 700 MHz band) to mobile
broadband will increase adoption, particularly among rural users, as well as boosting
indoor coverage in urban areas. Using this band would reduce capital and network costs

for providers, thereby accelerating rollout and lowering prices for end users.

This will bring much greater economic benefits than are obtainable through allotting the
700 MHz band to any other use, such as broadcasting. For instance, BCG projects that
allocating this band to mobile broadband would add $729B to the GDP of Asia Pacific
nations by 2020. Broadcasting would generate less than a tenth of that, at $71B.
Similarly, deploying broadband in the 700 MHz band is expected to add 2.2M more jobs

and generate 4.7 times more in tax revenues compared to broadcast.

Allocating the 700 MHz band to broadband would also bring significant social benefits,
particularly in rural areas which currently lag behind urban living standards. Better
access to education, improved healthcare and financial inclusion are all likely to result
from widespread access to high-speed mobile broadband. Mobile broadband could also
greatly increase efficiency in the provision of government services, especially in rural

areas, and improve interactions between the government and businesses and consumers.

In addition, access to the 700 MHz band means the mobile operators can improve
indoor availability and indoor quality of mobile broadband services in urban areas. The
unique propagation characteristics of the 700 MHz band means cost-efficient in-building
penetration will improve significantly compared with, for example, HSPA services using

the 2100 MHz band. For many mobile services it is vital to ensure seamless coverage
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when consumers move between outdoor use and indoor use, and improved indoor

coverage will enhance the consumers’ experience of such services.

Two conditions are, however, essential for fulfilling the potential of mobile broadband
in the Asia-Pacific region:

¢ All Asia Pacific countries should allocate the 698-806 MHz band to mobile broadband
services.

e All Asia Pacific countries should implement the same technical specifications — the
APT 2X45 MHz bandplan for the 698-806 MHz band - to achieve harmonization and
ensure that every country and its consumers benefits from economies of scale in
equipment and handset production. This will in turn enable the lowest possible

subscription and handset prices.

The Asia Pacific region as a whole has developed into a sufficiently large market to drive
economies of scale in equipment and handset production, and the region now has its
first opportunity to play a lead role in setting the standards for technical harmonisation
for a mobile band. Traditionally, the Asia Pacific region has tended to adopt and adjust
to technical harmonisation standards developed in more mature markets in North
America or in Europe. The tremendous growth and the extraordinary performance of
the mobile industry in Asia Pacific region recently has been based on governments of
the region adapting to existing mobile band allocations and implementing technical
harmonisation plans developed elsewhere.

However, this time, the Asia Pacific region, through the APT platform for cooperation
between countries in the region, has seized the opportunity and developed their own
technical harmonisation standard for the 698-806 MHz band. The APT plan will deliver
more aggregated bandwidth for mobile then the existing US bandplan, and has the
potential to create a technical harmonisation basis for lower cost equipment and
handsets than the US alternative. Each individual Asia Pacific country can, by allocating
the harmonised band to mobile, and by adopting the 2X45 MHz APT bandplan, ensure

those benefits are enjoyed by their consumers. In so doing, they will also take the region
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one step closer towards playing a more vital role in setting the global agenda for

developing mobile broadband services.

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors and
handset producers and their investors. Without this investment, overall efficiency and speed

of rollout will be hampered.

It is estimated that non-harmonization would reduce the benefits of 700 MHz band
across the whole region — costing up to 6% of the projected increase in GDP, 16% of the

jobs and 19% of the extra tax income that would be generated by a harmonized rollout.

Governments should also be aware that the bulk of the societal benefits from allocation of
valuable spectrum resources to mobile broadband will come from welfare improvements
and indirect incomes to the state. There is a risk that excessive focus on short-term state
revenues, such as auction revenues and fees imposed on operators, will hamper rollout and
adoption of services. This could be particularly damaging to uptake of services among the
lower income segments, and could negate the benefits of the 700 MHz band entirely,

depriving rural residents of the low-cost services essential for their needs.

THE BOSTON CONSULTING GROUP e GSMA October 2010



1 THE REGIONAL PICTURE

1.1 Introduction

The impending digitalisation of television broadcasting has created a unique
opportunity to reallocate bandwidth to new uses. Because digital television at current
levels will take 25 per cent or less of the current spectrum used by analogue

broadcasting, spectrum can be freed up — a once-in-a-lifetime ‘Digital Dividend’.

The Digital Dividend refers to seizing the opportunity created when terrestrial
broadcasting moves from analogue to digital, which reduces the amount of spectrum
required to transmit the same number of TV channels by 50-75 percent. It creates an
historic opportunity for society to consider how to deploy the very valuable frequency
resources in the UHF band and to seek to maximize the benefits to society. Possible uses
include wireless and mobile communication, digital broadcasting, low power and indoor

devices or other public use.

In North America, Latin America and the Asia Pacific, the Digital Dividend refers to the
700 MHz band - specifically, the 698-806 MHz band. USA has adopted and implemented
its national bandplan, taking into consideration US-specific concerns about spectrally
adjacent services. The rest of North America, Latin America and Asia Pacific are in the
process of preparing and making their decisions on the technical harmonization of the
700 MHz band. In Europe, the Digital Dividend is about the 800 MHz band; the 790-862
MHz band. For Europe, the CEPT, the equivalent of APT in Asia Pacific, has developed
a 2X30 MHz harmonised bandplan which is supported by the mobile industry. This has
been implemented by the first European country to auction 800 MHz band licenses

(Germany in 2010).

By far the most productive use, in both social and economic terms, would be to allocate
the 698-806 MHz band to mobile broadband. In Exhibit 1.1, the potential benefits of

mobile broadband are plotted against the alternatives — including fixed wireless Internet
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- on five economic and four social criteria. They demonstrate an overwhelming case for

mobile broadband.

Mobile broadband likely to deliver superior socio-economic
impact compared to broadcasting and other uses...

Digital Mobile Fixed wireless Various Low-power
Evaluation criteria broadcast’ broadband internet? public use and indoor

Total output @ . O O @

E g Productivity increase Q
e % Employment @ 0 Q O Q
E -3 Entrepreneurship O O @ O @
Tax revenues @ O O O @
_e Education @ 0 O Q O
g & Healthcare @ 0 O O O
u‘; § Rural development O . O O O
Financial services @ O O O O

Total socio-economic impact < E )
Most likely Less applicable to individual- or group specific
alternative uses services, and induces lower penetration

O No incremental benefit compared to baseline . High incremental benefit compared to baseline

¢
-
(v
(v

1. Extending number of channels beyond today's analogue which will be switched over 2. E.g. WiFi, WiMAX 3. Including emergency services, disaster warning and recovery
Source: Expert interviews; BCG analysis
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Exhibit 1.1 Impact of alternative uses of 700 MHz band

The 700 MHz band offers a sweet spot for mobile services, with an ideal combination of
range and data capacity. At 700 MHz the signal covers a reception radius of 10 km,
compared to six kilometres for a 2100 MHz based signal. Costs are correspondingly
lower, with the 700 MHz band requiring only one third of the infrastructure expenditure
needed for deployments in the 2100 MHz band. Halving capital costs is conservatively

expected to take at least 5 to 10 per cent off service costs, benefiting low income groups.

These advantages underpin the benefits that come from allocating the spectrum to
mobile broadband. Rural areas in particular would benefit, while entrepreneurs and
small companies everywhere would be given access to a much wider range of customers.
A substantial economic increment would come from increased productivity in all sectors,
the spur given to entrepreneurs and new businesses, and higher levels of infrastructure

investment and tax income. Social benefits would be weighted towards rural and other
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less developed areas - better education and healthcare, more effective rural

development and improved access to information, financial services and entertainment.

BCG foresees two stages in the development of regions given access to mobile
broadband by the Digital Dividend. In the short term, the availability of local content
and services will be improved. The longer-term will see usage capabilities and trust in
services built up, with general literacy and IT skills improving as individuals recognize
the greater benefits of IT literacy and take advantage of the availability of general and

technical education.

Existing businesses, many already connected to the Internet by fixed line, will also
experience additional benefit from the cheaper service made available by mobile
broadband. Studies estimate that companies in the United States benefited to the extent
of $31.4B in broadband-related productivity gains in 2005 as the range of mobile
broadband services complemented their fixed line access, such as accessing email on the

go and real-time access to inventory and customer records.

1.2 Analysis

This study applies a rigorous cost-benefit analysis approach to estimate the increments
that will accompany the allocation of the 700 MHz band to mobile broadband. The BCG
model looks at five economic factors — total output, productivity, employment,
entrepreneurship and tax revenues - to reach a comparative understanding of the

impact of allocating the band to either mobile or the likeliest alternative, broadcasting.

The economic impact is further examined and the social impact assessed with reference
to the main challenges for the Asia Pacific region, as defined under the United Nations
Development Programme (UNDP). Exhibit 1.2 illustrates the extent to which mobile
broadband would enable the achievement of a wide range of objectives set out as

priorities under the UNDP.
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Four social impact levers to help address the most important
challenges across Asia Pacific’

Main challenges

defined by UNDP? Levers enabled by utilizing the Digital Dividend
f”r\iéi& jobs and "Increased ;oAccessible oImproved o Financial o Rural
businesses productivity | education healthcare services? development
Largest mass of
income poverty in { / / / /
the world :
Persistence of
hunger despite high
growth

High un-employment
and under-
employment

Inequality within
countries and across
the region

NN X
SN X
NN SN

Economic Social

\/ Direct benefit
" Indirect benefit

1. As defined by United Nations Development Programme (2009) 2. Including e.g micro-finance, micro-insurance and infrastructure for targeted financial aid from government and NGOs
Source: UNDP
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Exhibit 1.2 Effect of broadband on UNDP challenges

While conservative assumptions have been used when modelling the benefits of mobile
broadband, conversely, the benefits from broadcasting have been calculated on a best-
case basis, so as to deliberately underestimate the impact of allocating the 700 MHz

band to mobile broadband.

Allocating the 700 MHz band to broadcasting would allow for more television channels,
generating additional revenue across the supply chain, along with new jobs and tax
income. Analysis of this is based on assumptions on the maximum number of additional
TV channels and optimistic revenue projections. In reality it is unlikely that the
maximum number of TV channels will be commercially viable on a broadcasting
platform, and that total addition to television revenues will be lower as additional TV
channels cannibalise existing offerings. Many of the new TV channels will also likely be

niche operations with small audiences and staff.

The estimate of regional impact has been based on a sample of four countries — Korea,

Malaysia, Indonesia and India - selected to represent three different clusters of
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countries in the region, grouped according to current human development, urbanisation

and mobile penetration. This is illustrated in Exhibit 1.3.

Analysis of four representative study countries extrapolated

to estimate impact for entire Asia Pacific

Countries clustered based on HDI",
urbanization and mobile penetration...

... and representative countries modeled
to aggregate socio-economic impact

Urbanization
Current human development level %]

* Increased mobile_accegs, particularly i_n rural 100 Sy . @ singapore
areas, has potential to improve education, countries: " Korea Australia
healthcare, rural employment, etc. Malaysia & VN

a2 .
* Current UN Human Development Index (UN I , Iiidonesls . Brunei New
N \ i N Zs
HDI) score used as metric of development . .::Iays': eclan
) Sty county: , pnagones o) o
Rural-urban split India ' \

60 " Indonesia

 High proportion of rural, low-density
population increases incremental value of 700
MHz band Bhutan

40 Pakistan ~
Myanmar— O \
Afghanistan PY N e
~~ Bangladesh -

Study country:
Korea

Maldives',
~Thailand ",

Mobile penetration
» High mobile penetration decreases

———— Vietnam

incremental value of 700 MHz band 20 Cambodia — Laos ", Vanuau S8
Nepal ™ Solomon % O
Islands ' srilanka
Papua \
New Guinea \
04— T
0.0 0.4 0.6 HDI!

08 10
Mobile penetration @ >50 O 5080 @ >80

1. Human development Index 2. Two countries chosen to reflect diversity of cluster 2. Two regions modeled to reflect country diversity
Note: Size of bubble denotes GDP at constant prices (2009) , Kiribati, Marshall Islands, Micronesia, Tuvalu and North Korea omitted as HDI is not reported

Source: IMF; UNDP; CIA World Factbook; ITU; BCG Analysis
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Exhibit 1.3 Clustering of countries in Asia-Pacific

e Korea represents Cluster A, highly urbanized and developed societies with high
mobile penetration of more than 80 subscriptions per 100 population.

e Malaysia and Indonesia were chosen as the study countries for Cluster B, which
are less developed and significantly less urbanized than Cluster A.

e Cluster C encompasses the least developed countries, with low urbanization and
the lowest Human Development Index according to UNDP. India is the

representative country for Cluster C.

1.3 Adoption

BCG analysis shows that there would be a considerable incremental adoption effect,
particularly in rural areas, as a result of allocating the 700 MHz band to mobile

broadband (Exhibit 1.4). As an increment on top of the baseline growth projections, this
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would amount to 21 per cent increase in Active Subscriptions! in India, 22 per cent in
Indonesia, 23 per cent in Malaysia and 14 per cent in Korea, an increase equal to more
than 25 million extra rural Internet users in these four countries alone. These rural
increases amount to an overall addition of 2 per cent in additional Internet users overall
in Korea, 5 percent in Malaysia, 8 per cent in Indonesia, and 6 per cent in India. These
increases, when extrapolated across the region, have been found to generate
considerable economic effects.

Allocating 700 MHz band to mobile broadband can increase
rural Internet subscriptions by 14-23% by 20202

Cluster B:
Cluster A: 23% in Malaysia Cluster C:
14% in Korea and 22% in Indonesia 21% increase in India
Rural active household Internet subscriptions Rural active household Internet subs - Malaysia Rural active household Internet subscriptions
M] [™M] M]
10 6 100
e G20 4,
@» : A
84 T 2.7 80 A
23
¢ 14.0
2 36 Ga1%
6.0
6 60
0 T T 1
4.8 Rural active household Internet subs - Indonesia
[™M]
4 £ 60 G2 545 “0
A 66.6
57 AR
40
2 20
14.4
2 20.4 6
00 160 31 128
0 T T 1 0 T T 1 0 T T
2010 2014 2020 2010 2014 2020 2010 2014 2020
Internet baseline [l Including 700 MHz band allocated to mobile broadband
Redtcodu 3% 6% 5% 10% 5% 10%
cost of service

1. Cost of service due to lower infrastructure build-out cost conservatively assumed 6% for Cluster A and 10% for Cluster B and C countries, with half effect the first year
2. For comparison, roll-out is assumed in 2014 for all countries, while the potential reduced impact of delaying is illustrated for Indonesia in the "Implications for governments and regulators” section
Source: GSMA; ITU; Industry; BCG analysis
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Exhibit 1.4 Increase in rural subscriptions

! For more accurate estimates of economic impact, only active subscriptions are included in the
calculations. For fixed line Internet, users often share subscriptions through e.g. Internet cafes and a
single connection in the household. For mobile Internet users on the other hand, number of subscriptions
usually counts people with Internet-enabled phones in areas with 2.5G or better coverage, and thus
number of Active Subscriptions would be lower. See Appendix for more details
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1.4 Economic Benefits

On every measure of economic benefit — GDP increase, new businesses and jobs and
extra government revenue — mobile broadband offers a far greater Digital Dividend
than broadcasting?.

Total GDP will increase US$ 658B for the period 2014-2020"

US$ 657.9B increase in GDP
(Net Present Value of US$501.6B) Largely driven by productivity increase

Incremental GDP [US$ B] GDP contribution 2010-2020 [%]
250 120

100 829%
200 3%

15%
2%

2014 2015 2016 2017 2018 2019 2020 Total Productivity increase ~ New business  Telco value chain
activity

B Mobile broadband Broadcasting [] Agricuiture  [7] Manufacturing [] Service
1. US$ 501.6B Net Present Value
Note: NPV discounted by study country government security risk-free rates for each cluster; 1.5% for Korea, 2.8% for Malaysia, 4.0% for Indonesia and 5.0% for India
Source: EIU; OECD; World Bank; National statistics units; BCG analysis
Tre Boston CoNSULTING GROUP

Exhibit 1.5 GDP impact of 700 MHz broadband

On the assumption of rolling out broadband in the 698-806 MHz band over two years,
2014 and 2015, BCG projects that $729B would be added to the GDP of Asia Pacific
nations by 2020. Broadcasting would generate less than ten per cent of that, $71B.
Therefore, as seen in Exhibit 1.5, mobile broadband would add $658B (net present value
of $502B) more in GDP compared to broadcasting. The majority of mobile broadband
benefits would come from productivity gains in existing businesses, as increased

Internet adoption would help streamline their processes.

2 India does not currently use the 700 MHz band for broadcasting, but for conservativeness alternative use
will be modeled as broadcasting, having the highest potential impact
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e Suppliers will benefit from integrated supply chains reducing lead times and
stock levels, while logistics and cash management are made more effective

e Customer satisfaction can be improved by online services, which are also capable
of reducing costs. E-commerce and online marketing offer fresh selling
opportunities

e Internal processes will be made more efficient and less time-consuming, allowing
employees to focus on core activities, while the introduction of systems such as
Intranets and internal email assist knowledge sharing

e The replacement of face to face and paper transactions with electronic processes
will save travel time and money in dealing with third parties such as banks and

the government.

Allocation of spectrum in the 700 MHz band to mobile, and the anticipated increases in
rural adoption, will spur additional productivity benefits by accelerating the network
externalities of Internet adoption, such as:

e Increasing adoption of the Internet by rural enterprises

e Encouraging more businesses to use the Internet as a sales and marketing

channel, particularly if their products target rural customers

57 per cent of GDP gains from improved productivity across the region would come
from the service sector, 22 per cent from manufacturing and 3 per cent from agriculture.
Only 2 per cent would come from the telecoms value chain, emphasising that while
mobile broadband generates money by itself, the bulk of the benefits are seen in its

wider impact on the economy and society.

The region could expect to see 1.1 million new business activities, both additional units
in existing operations and entirely new enterprises, between 2014 and 2020. Some

examples of potential new enterprises can be seen in Exhibit 1.6.
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1.1M new business activities! could be created by 2020 if
allocating 700 MHz band to mobile broadband...

Increased Internet penetration creates ... contributing to the generation of new
opportunities in new spaces ... businesses activities®
Cumulative new businesses [M]
Website e-commerce 12
o ICT training for existing
9 businesses
1.0
IcT Online
. e-job services specialty 08
maintenance
stores
0.6
Education Agricultural ;
- 5 Programmin
application trading 9 ing 04
Online Entertainment H:;ga::: b o2
outsourcing content reseller o

2014 2015 2016 2017 2018 2019 2020

Il Mobile broadband

1. New business activities includes of new as well as new areas within existing firms
Source: KSH; EIU; MIT/CMU; BCG analysis
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Exhibit 1.6 New business activities

This range of fresh enterprises, many of them in rural areas that previously had little or
no Internet presence, is projected to generate 2.3 million new jobs between 2014 and
2020. This is a conservative estimate, excluding any jobs generated by increased
productivity in existing firms. In contrast, broadcasting is expected to generate less than
100,000 jobs.

All of this would add up to a considerably greater tax take for governments in the region,
who could look forward to enhanced income primarily from corporation tax, VAT and
income tax. The government revenues generated by mobile would come to $131B over
the period from 2014 to 2020, of which more than half would come from corporation tax.
As broadcasting is only expected to yield tax revenues of $28B, mobile broadband will
yield US$103B (net present value of US$76B) more than broadcast with respect to taxes.
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In total, mobile broadband in 700 MHz band could contribute
additional US$ 103B" to government revenues for 2014-2020

Productivity benefits of mobile drive US$ 131B tax generation from mobile,
increased tax revenues for government US$ 28B from broadcasting
700 MHz band will increase productivity, and Uss M G030
hence output, which will in turn increase 150 o

government revenues
* Increased adoption by rural industries
« Greater adoption of mobile broadband to
supplement fixed broadband

130.5

100
68.9 Corporate tax on profit

Incremental taxes from mobile broadband
estimated to be 130.5B over 6 years
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Exhibit 1.7 Government revenues

Apart from its greater economic impact, mobile broadband will also generate far greater
social benefits than broadcasting, particularly since the primary social benefits from
broadcasting (e.g., showcasing local culture, public service broadcasting) could easily be
met without the 700 MHz band.

1.5 Social Benefits

One of the greatest challenges facing the Asia Pacific over the next decade will be
addressing the UN Millennium Development goals. In spite of progress over recent years,
it is still some way behind on a number of targets, and needs to find means of

empowering individuals and giving opportunities to excluded groups, such as women.

Its greatest worry is the persistence of hunger and poverty, where little progress is being
made. The region includes the world’s largest mass of income poverty and 14 countries
rated as “least developed” in the UN Human Development Index. It is highly exposed to

economic crises and natural disasters and still, in spite of its recent growth, suffers
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persistent hunger. Income inequalities are severe and widening, with the per capita
income ratio of the richest and poorest 5 per cent of the population doubling between
1980 and 2005.

Also, much of the region’s agriculture and industry remains inefficient by global
standards, while economies depend heavily on exports and competitiveness founded on
cheap labour rather than high productivity. Women continue to be held back and

disadvantaged.

Mobile broadband would be a highly effective means of addressing these issues,
particularly in rural areas where it would facilitate accessible education, improved

healthcare and financial inclusion.

1.5.1 Education

In education, serious problems include the lack of adequate schooling resources in rural
areas and gender inequalities in access to formal education. Statistics from India,
Malaysia and the Philippines show rural areas generally lagging around 20 per cent
behind towns and cities in terms of both access to sufficient schooling resources (as
defined by the Organization for Economic Co-operation and Development) and access to

computers.
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o Accessible education
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Exhibit 1.8 Social and gender inequalities in education

Gender inequalities in education are particularly pronounced in South Asia, as
illustrated by Exhibit 1.8. Female adult literacy is only 68 per cent of male levels in
South Asia, compared to a world average of 87 per cent and the East Asia Pacific norm
of 94 per cent. A significant element in this is poor access to formal education. Female
enrolment levels for secondary schooling in South Asia are 86 per cent of the male,
compared to 96 per cent worldwide and 103 per cent in East Asia Pacific

Broadband would provide a highly effective and efficient means of addressing these
inequalities. Students in rural areas short of facilities, resources and teachers would
have access to low cost resources literally in the palm of their hands, helping excluded
groups like women and the poor. Basic devices would, for instance, give access to online
tools offering basic distance education. Applications installed on smartphones will
encourage students to engage outside the classroom. Project K-Nect in North Carolina,
USA, for example, improved student test results in mathematics by 30 per cent using
smartphone applications.
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Tertiary education would also become more accessible to those who are unable to travel
to traditional universities. Online degrees are becoming more widespread and, as they
increasingly supplement more traditional degrees, more accepted. A survey of American
employers and hiring managers found that 82 per cent would accept an online degree
and that 23 per cent rated them as having equal standing with more traditional
qualifications. Such alternative methods of education can provide an avenue for rural
citizens as well as women to close the income and achievement gap with their urban
counterparts.

1.5.2 Health

Similar patterns of rural and female exclusion, which can be addressed through health
education and better access to basic services, are evident in healthcare. Rural residents
generally have fewer doctors per head than their urban counterparts, and also exhibit
lower awareness of the risks to their health. There is also a substantial need for better
information on key topics such as family planning and maternal health. Exhibit 1.9
shows that, for example, up to 40% of women in Laos and 25% in Nepal have unmet

needs for information on family planning and contraception.
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Exhibit 1.9 Empowerment of women and rural inhabitants

Mobile broadband can provide better services, education and awareness that would
improve the lives of excluded groups:

e Rural areas could mitigate the shortage of local doctors and specialists by mobile
programmes linking them to urban experts via medical assistants in the field and
webcams. For example, the Alokito initiative in Bangladesh sends teams of
nurses out to rural areas, while the doctors provide diagnosis and treatment
advice from urban hospitals via high-speed video-conference.

e UNAIDS has been using social networking sites such as Facebook and Youtube to
spread information on HIV/AIDS. Family planning issues can be addressed
through similar channels.

e Mobile broadband can increase access to critical health education by offering
online training for health workers and making critical disease information

available in underserved areas.
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e In addition, mobile broadband can facilitate two-way communication to enable
the tracking of rural health issues and improve the collection and analysis of the

health information essential to policy making.

1.5.3 Financial Exclusion

e Financial inclusion

People across Asia Pacific largely underserved by financial
services, hampering entrepreneurship and aid distribution

Bank branch density for most countries is ... with bank and insurance services
only 30%-50% of the world average'... out of reach for many
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Exhibit 1.10 Lack of financial services in Asia Pacific

Among the most serious handicaps facing Asia Pacific is the lack of financial services,
which hampers both entrepreneurship and the distribution of aid. As Exhibit 1.10 shows,
bank branch density across the region is less than half the world average, falling to less
than a third across the Cluster B countries (which include Malaysia, Indonesia and
China).

Many either lack awareness or find bank and insurance services too expensive and
inaccessible, leaving them short of financial cushioning in the case of personal
emergencies or natural disasters, and without the credit essential to entrepreneurship.
National social programmes are forced to operate through subsidies rather than cash

transfers, while NGOs and microfinance programmes have trouble reaching the neediest.
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Access to banking would also facilitate the receipt of remittances from friends and

family who have moved to cities or abroad.

Mobile broadband can help address these issues and improve economic and
employment opportunities in rural areas. Internet-enabled mobile terminals would
bring banking — with its convenience, security, low costs and access to credit — within the
reach of many of those who are now excluded, while micro-insurance via mobile

accounts can provide protection against financial shocks.

It would encourage home-based entrepreneurship by increasing the range of possible
livelihoods and offering opportunities both to sell goods in regional and global
marketplaces — such as the Etsy site for handicrafts — and to participate in outsourced
services like website coding and data entry. Home-based work also offers women an
opportunity to earn a living and become financially independent in societies where they

may not be allowed to leave home to seek work.

Broadband would also offer businesses online tools like inventory planning, and give
individuals the opportunity to improve financial literacy and management planning
through accessing a vast range of online information and services, like Mint.com for
budget tracking and on-line mortgage sites. These tools lower the cost of operations for
small businessmen, who may otherwise need to purchase expensive software, and hence

could potentially provide rural entrepreneurs the edge they need to succeed.

1.5.4 Facilitation of e-government

Mobile broadband could greatly increase efficiency in the provision of government
services, especially in rural areas. For instance in rural Indonesia and India, a significant
amount of resources are usually spent on basic paper-based filing, necessitating large
staffs and high transportation and material costs. E-government could also improve the
quality and availability of government services, reducing processing times and thus
improving national competitiveness for many countries across the Asia Pacific. Even

countries like Korea, which are already advanced in terms of providing e-Government
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services for its citizens and businesses, could benefit from 700 MHz band mobile
broadband, as it would effectively increase the number of Internet subscriptions in rural

areas.

1.6 Implications for Governments and Regulators

Throughout this study, the estimates of benefits have been premised on an appropriate
and supportive government policy. They are dependent on governments allocating the
internationally harmonized frequency band 698-806 MHz, and implementing the Asia
Pacific technical harmonization (the APT bandplan for FDD deployment in the 2X45
MHz based technical harmonisation) to ensure their consumers and society benefit from
the economies of scale in handset and network equipment production. Countries which
fail on either harmonized allocation of the frequency band or technical harmonization

of the frequency band could risk losing out on the potential benefits.

Without access to the 108 MHz of bandwidth, effective rollout may become more
difficult. There may be insufficient bandwidth for ensuring effective competition
between mobile network operators, which may in turn reduce the range and quality of

services, and may lead to increased consumer prices for subscriptions.

Without implementation of the technical harmonisation based on the 2X45 MHz APT
bandplan, economies of scale in network equipment and handset production are lost.
The 9th Meeting of the APT Wireless Forum (AWF-9), held from 13 to 16 September
2010 in Seoul, Korea, agreed on the planning of the UHF band. It adopted two band
plans. One was based on the 2 x 45 MHz with a conventional duplex direction which is
the bandplan supported by the GSM Association and its members and associates. The
APT harmonised UHF bandplan for IMT is a 2X45 MHz bandplan within the 698-806
MHz band and with a lower guard-band of 5 MHz between 698-703 MHz and an upper
guard-band of 3 MHz between 803-806 MHz, as shown in Exhibit 1.11.
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Exhibit 1.11: Harmonised FDD Arrangement of 698-806 MHz band

Countries which are out of sync with the agreed band plans will lose out, because
harmonization maximizes economies of scale, limits the risk of cross-border interference
and improves overall usage quality. Especially for relatively small markets like Korea,
Malaysia and Indonesia, but even for a market of the size of India, in the worst case
scenario, handsets may not be available, or the range of models available to consumers will
be very limited. In the “best case” scenario, failure to harmonize would raise handsets costs,
which negates some of the benefits of 700 MHz broadband. In addition failure to harmonize
adds to the cost of establishing and maintaining the mobile network because of the need for
technical adjustments, such as filtering solutions and other modifications to transmitters to

adjust to non-harmonized band edges.
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Failure to harmonize spectrum would greatly reduce benefits

Non-harmonized spectrum could ... reducing taxes impact by 19% and
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Exhibit 1.12 Potential impact of non-harmonization

The effects would be most acute in smaller markets like Malaysia, with an increase in
handset price up to $15. There would potentially be higher handset costs even in India
($2) and China ($1.50), the largest mobile markets on earth. Increased device costs
would prohibit poorer users from adopting, which translates into reducing the potential
benefits of 700 MHz band across the whole region — costing 6% of addition to GDP, 14%
of the new businesses, 16% of the jobs and 19% of the extra tax income that would be
generated by a harmonized rollout.

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors and
handset producers and their investors. Without this investment, overall efficiency and speed

of rollout will be hampered.
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Governments should also be aware that the bulk of the societal benefits from allocation of
valuable spectrum resources to mobile broadband will come from welfare improvements
and indirect incomes to the state. There is a risk that excessive focus on short-term state
revenues, such as auction revenues and fees imposed on operators, will hamper rollout and
adoption of services. This could be particularly damaging to uptake of services among the
lower income segments, and could negate the benefits of the 700 MHz band entirely,

depriving rural residents of the low-cost services essential for their needs.
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2 KOREA

2.1 Introduction
Korea has a population of 48.8 million (2010). After doubling over the past half century,
the population has stabilised, with growth of only 0.3% in 2009.

Formerly an agricultural country, it is now highly urbanised, with 81 per cent of its
population living in towns or cities. However, Korea still has substantial and widening
income inequality, with the highest income quintile earning 5.76 times that of the lowest

quintile in 2009.

That said, Korea’s economy and society has undergone vast transformation over recent
decades. In the 1960s it was comparable to the poorest countries in Asia and Africa; in
2010 it was rated in the United Nations Human Development Report as having Very
High Human Development. Ranked 26" worldwide with a rating of 0.94 it is topped in
Asia only by Singapore (23'%) and Hong Kong (24™). It ranks much higher than 26™ on
gross enrolment ratio, in which it is 9", and on the HDI education index (also 9'), but
does poorly on women’s issues, ranking 98" on the gender-rated development index and

148" on the female enrolment percentage.

2.2 Adoption

Korea is close to saturation on mobile phone ownership, with penetration above 90 per
cent. It already has one of the highest broadband penetrations in the world at 34 per
cent. Korean penetration is well ahead of the United States and Japan, as well as the

OECD average of 23 per cent.

Korea also enjoys faster broadband than most European countries. Its average speed of
53 Mbps per second is exceeded only by Japan, Portugal and France — none of which can

match its level of penetration.
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However, while Korea can fairly claim to be a world leader in the provision of high-
speed fixed line broadband, allocating the 698-806 MHz band to mobile broadband can
still be beneficial. Such an allocation would generate significant increments in adoption,
particularly in the rural areas.

Increase driven by rural households, the main beneficiaries of
700 MHz band
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cost of service '
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Source: Korea National Statistics Office (KNSO); Internet Statistics Information System (ISIS); Euromonitor; Ovum; Business Monitor International (BMI); BCG analysis
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Exhibit 2.1 Increase in rural adoption

Making use of the Digital Dividend would make a significant difference to the take-up of
broadband in Korea’s rural areas, as demonstrated in Exhibit 2.1. Without it, take-up
will grow more gradually- from 4.8 million active rural Internet subscriptions in 2010 to
8.0 million in 2020. With mobile broadband in the 700 MHz band, rural Internet
subscriptions would increase to 9.1 million by 2020. Those extra 1.1 million

subscriptions represent a 14 per cent increment on the total number of rural broadband
connections.
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Overall Internet subscriptions expected to increase 2%,
representing an additional ~2 subscribers per 100 population
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Exhibit 2.2 Increase in overall subscriptions

They would also account for a national increase of 2 per cent in Internet subscriptions,
which would help take penetration close to 100% (Exhibit 2.2). This is not unlikely, given
that increasing numbers of households already have multiple Internet connections, one
at home, on their mobile, and perhaps at work.

2.3 Economic Benefits

Even starting from a relatively high base, the increase in adoption brought about by
broadband in the 698-806 MHz band would still bring greater economic benefit to
Korea ,compared to broadcasting.

Estimates are based on the assumption of a 50 per cent roll out in the first year (2014),
with completion in the second, but are pitched conservatively — excluding, for instance,
new jobs likely to be generated by increased efficiency in existing firms from analysis of
job creation. They show that enabling high speed mobile broadband can bring
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significant added value even to what is already a large, highly sophisticated economy

with world-leading fixed line broadband capacity.

Korea’s annual GDP has already passed the trillion dollar barrier, and it can expect to
add $68.3B in GDP in the six years to 2020 should it devote the 700 MHz band to mobile
(net present value of $59.8B), over and above the expected contribution from

broadcasting.

More than 75 per cent of this would come from improved productivity in existing
companies, taking advantage of the greater speed and flexibility offered by mobile

connections.

The main beneficiary of these improvements would be the service sector, which is
expected to enjoy a 0.8 per cent increase in productivity directly attributable to 700 MHz
band mobile broadband, as can be seen in Exhibit 2.3. Manufacturing would benefit by
approximately 0.4 per cent. In contrast, allocating the Digital Dividend to broadcasting

would generate no additional productivity increase.

~0.4% and 0.8% additional uplift in manufacturing and service
firms' productivity due to greater rural adoption
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THe BostoN CONSULTING GROUP

Exhibit 2.3 Productivity uplift from broadband in the 700 MHz band
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Slightly under a quarter of the GDP impact would come from the additional 19,600 new
business activities that will be stimulated by the 700 MHz band. These would include
not only directly web-related enterprises such as web design, service development and
ICT maintenance and training, but also businesses whose existence is made possible by
more widely available, faster broadband connections. These include agricultural traders,
online specialty stores and providers of entertainment and education. Broadcasting is
not expected to significantly stimulate new business activities outside its own value

chain.

More than 37,800 jobs, many of them in Korea’s rural regions and varying from highly
sophisticated technical posts to basic service functions such as distribution would be
created by these new companies. Broadcasting would, by contrast, likely create only

3,000 new jobs.

All of this would give the government of Korea a substantial tax dividend in return for
any decision to devote its Digital Dividend to mobile broadband. The increased
adoption of mobile broadband not only by rural industries getting online for the first
time, but also as a supplement to fixed broadband for companies that are already
connected, would generate a further $7.2B in tax revenues between 2014 and 2020. The
bulk would come from taxing corporate profits, with VAT and Income Tax also
contributing. The tax dividend from a broadcasting option would be less than a third of
the mobile tax take, at $2.3B.

2.4 Social Benefits
While the potential economic benefits from allocating the 700 MHz band to broadband

are clear, they are just one aspect of the potential benefits, as the social dividend from

such a decision is also likely to be significant.

Wider availability of quick, inexpensive mobile broadband would bring the benefits of

the Internet to those currently excluded. In particular it has the potential to help
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alleviate poverty in Korea’s rural areas, and become a lever towards reaching targets set

out in Korea’s Five-year Basic Plan for Rural Development, as shown in Exhibit 2.4.

Mobile broadband can help address Korea's rural
development challenges

Levers enabled by utilizing Social goals as defined by Korea's Five-year
the Digital Dividend Basic Plan for Rural Development’
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1. As promulgated by Korea's Ministry for Agriculture and Forestry
Source: Ministry website; Press search; BCG analysis
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Exhibit 2.4 Korea’s Five-year Basic Plan for Rural Development

This plan focuses on main issues such as expanding welfare services, improving
education outcomes, and specifically promoting regional development. The rural
population has not only failed to share in Korea’s spectacular economic growth, but can
be argued to have been victims of it, as summarized in Exhibit 2.5.
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Korea's rural population faces a vicious cycle of rural-urban
inequality and migration
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Exhibit 2.5 Rural-urban migration cycle in Korea

As urban incomes rose as a consequence of rapid industrialization from the 1960s
onwards, the youngest, most energetic and most capable among Korea’s rural
population deserted the countryside for the city. More than 72 per cent of Korea’s
people lived outside the towns and cities in 1960. In 35 years this proportion fell to 22
per cent. While the drift has slowed since — in 2005 the figure was 19 per cent —
disparities between rural and urban incomes have continued to grow. In 1995
agricultural household income was 95 per cent of the urban norm. By 2005 this was
down to 78 per cent.

Rural areas are afflicted by a vicious cycle where rural-urban migration hollows out the
rural areas and exacerbates rural challenges. The population has aged, with nearly one
third of farmers in 2005 being more than 65 years old, and rural industries experience a
chronic shortage of workers. Education has become a concern as rural schools become
subscale. Such developments encourage further migration and perpetuate the cycle.
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2.4.1 Rural Development

Readily available mobile broadband will help rural areas to become more competitive,
helping to reverse their decline. For example, it can help make small, backward and
unprofitable farms more productive. Broadband phones can access data essential for
planning and decision making — a good example is the FieldServer system in Japan
which costs less than $300 but offers access to sensors for temperature, solar radiation

and moisture.

This data can be integrated with web-based Geographical Information Systems, leading
on to higher yields and cost efficiency. This enables better use of resources like water
and fertilizer, dynamic decision support on matters like pest identification and remote

diagnosis by experts connected through videoconferencing.

Farmers will have to be trained in the adoption and use of these technologies, but this in
itself will be made more feasible by more accessible broadband. So too will the

diversification of income sources needed by rural areas.

Mobile broadband can also create wider opportunities for entrepreneurs. High
bandwidth enables innovative businesses such as ‘virtual farms’ operated via webcams
under which farmers tend crops on behalf of the urban owners, helping the farmers
diversify their sources of income and vulnerability to crop prices.

It would also give fresh impetus to Korea’s developing rural tourism market. Urban
Koreans are showing an increasing taste for countryside outings and holidays, a market
that has grown at a compound annual rate of 8 per cent in the decade to 2011. A
substantial proportion of businessmen working in this sector (39 per cent) saw web
marketing as their most effective tool for promotion, with higher bandwidths enabling
better customer service and more imaginative marketing. At the same time, increased
broadband infrastructure makes it far easier for businessmen and home-based

entrepreneurs to operate from rural areas, further helping to boost tourism.
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2.4.2 Education

Nowhere is the vicious cycle of rural decline more evident than in the education sector.
As can be seen in Exhibit 2.6, decreasing numbers of students leads to school closures,
declining achievement, loss of confidence in remaining rural schools and a further drift
to the city. Nearly one third of rural schools are classified as small — with fewer than six
classes - compared to 1 per cent in the city. All of this impacts performance. Korean
students as a whole perform well by international standards, doing 3 per cent better
than the OECD average under the Programme for International Student Assessment.
For rural students, though, the pattern is reversed, with pupils from the Korean
countryside performing 4.7 per cent worse than the OECD norm and 12 per cent worse

than their urban compatriots.

Rural education delivers relatively poor results in Korea
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Exhibit 2.6 Status of rural education

This decline could be reversed by basic distance education in remote areas, often using
inexpensive online tools that remove the need to buy costly programmes such as

dictionaries. Smartphone applications like Project K-Nect, which improved the
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mathematics performance of students in North Carolina, USA by 30 per cent, can

encourage learning outside the classroom.

Online learning also assists in developing the language skills increasingly important in a
globalised world. Eleutian Technology has already used Skype to teach English in Korea
while Livemocha, the world’s largest language learning community, offering free and
paid online courses in 35 languages, with direct contact via a website to native speakers

for conversation practice.

Tertiary education would also benefit, with online courses — much more easily
accessible to those in remote areas or with work and family commitments — becoming
more available. As such courses become more familiar, they are also becoming more
widely accepted. A survey in 2008 of American employers and hiring managers found
that 82 per cent would accept an online degree as credible, with 23 per cent rating them

as highly as more traditional qualifications.

All of this would add to up to a transformation of Korea’s rural areas, allowing them to

share in the benefits now taken for granted in its cities.

2.4.3 Healthcare

Local healthcare in rural areas faces special challenges due to the quickly aging
population (both natural aging and as a result of migration of young people to urban
areas). Exhibit 2.7 shows that, in 2005, nearly one in five rural residents was reported to
be 65 or over, more than twice the proportion in cities. Furthermore, those heavily
engaged in agriculture have special health challenges. Farmers have higher incidences of
arthritis, back disorders and chronic respiratory diseases than the population as a whole,

and are 37 per cent more likely to visit their doctor than urban workers.
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Rural healthcare challenges driven by aging population

Rapid aging of rural population and
occupational hazards of agriculture ... result in unique healthcare challenges

Population (%)*
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9
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Back disorders
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Rural areas have twice the proportion of [ Farmers
residents aged 65 or older compared to urban Chronic lung disease [ Total
 Agricultural rural residents especially affected,
with 30.1% of population age 65+2 | ‘ ‘ ‘ ‘ ‘
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Farmers exposed to pesticide poisoning, farm Relative prevalence of diseases?

accidents, infectious diseases from animals Farmers have a greater incidence of joint and

respiratory diseases, and see the doctor 37%
more often compared to urban workers

1. Pop in 2005; 2. Pop! in 2006; 3. Age and gender-adjusted prevalence of chronic diseases
Source: Korean National Statistical Office; Korea University Department of Preventive Medicine
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Exhibit 2.7 Healthcare challenges in Korea

Mobile broadband would give health workers in rural areas better access to training and
up-to-date information on medical science and treatments. Critical information and
services provided by government and NGOs would be much more readily available,
helping in particular with ‘taboo’ issues like HIV/AIDS and sexual health.

Specialist expertise previously confined to the cities can be made available to patients in
the countryside via remote connections. Virtual consultations, made possible by
inexpensive webcams and rural broadband, can take place over websites. Companies
like KW Corp will be able to extend ‘Ubiquitous Healthcare’ services, which are
currently only rolled out in the cities, to the rural areas, with remote payments possible

for consultations and drugs.

Patients will also be able to do more to help themselves through home-based monitoring
systems and movement sensors, reducing the need for clinic visits and assisting the

elderly to live independently. Doctors will have better information on drug usage and
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compliance with prescriptions, and could dispense medication in GlowCaps, containers

that remind patients when to take their doses.

2.4.3 e-Government

Korea is currently ranked by the United Nations as the world leader in e-Government,
with extensive services provided for citizens and businesses, and in government-to-
government interaction, as shown in Exhibit 2.8. However, there is a persistant digital
divide between urban and rural users, who would benefit greatly from access via mobile
broadband in the 700 MHz band. For rural residents, access to e-Participation, e-Voting
and online citizen services would reduce transaction costs and travelling time, while
businesses and entrepreneurs would also benefit from gaining access to services like tax

return, e-Procurement, paperless trade and e-Customs.

Allocating the 700 MHz band to mobile broadband would potentially also benefit rural
governmental institutions, empowering them with e-Inclusion services like e-Document
handling, local e-Learning and the On-nara BPS information system for improving

efficiency of governmental business procedures.
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o e-Government

Mobile broadband in the 700 MHz band will improve access to

e-government services in less-served rural areas
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Source: Ministry of Government Administration and Home Affairs; korea.go.kr; epeople.go.kr
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enhance in d king and effectively manage knowledge

Exhibit 2.8 Korea’s e-Government

2.5 Implications for Governments and Regulators

Throughout this study, the estimates of benefits have been premised on an appropriate
and supportive government policy. They are dependent on governments allocating the
internationally harmonized frequency band 698-806 MHz, and implementing the Asia
Pacific technical harmonization (the APT bandplan for FDD deployment in the 2X45
MHz based technical harmonisation) to ensure their consumers and society benefit from
the economies of scale in handset and network equipment production. Countries which
fail on either harmonized allocation of the frequency band or technical harmonization
of the frequency band could risk losing out on the potential benefits.

Without access to the 108 MHz of bandwidth, effective rollout may become more
difficult. There may be insufficient bandwidth for ensuring effective competition
between mobile network operators, which may in turn reduce the range and quality of

services, and may lead to increased consumer prices for subscriptions.
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Without implementation of the technical harmonisation based on the 2X45 MHz APT
bandplan, economies of scale in network equipment and handset production are lost.
The 9th Meeting of the APT Wireless Forum (AWF-9), held from 13 to 16 September
2010 in Seoul, Korea, agreed on the planning of the UHF band. It adopted two band
plans. One was based on the 2 x 45 MHz with a conventional duplex direction which is
the bandplan supported by the GSM Association and its members and associates. The
APT harmonised UHF bandplan for IMT is a 2X45 MHz bandplan within the 698-806
MHz band and with a lower guard-band of 5 MHz between 698-703 MHz and an upper
guard-band of 3 MHz between 803-806 MHz.

Countries which are out of sync with the agreed band plans will lose out, because
harmonization maximizes economies of scale, limits the risk of cross-border interference
and improves overall usage quality. Especially for relatively small markets like Korea,
Malaysia and Indonesia, but even for a market of the size of India, in the worst case
scenario, handsets may not be available, or the range of models available to consumers will
be very limited. In the “best case” scenario, failure to harmonize would raise handsets
costs, which negates some of the benefits of 700 MHz broadband. In addition failure to
harmonize adds to the cost of establishing and maintaining the mobile network because
of the need for technical adjustments, such as filtering solutions and other modifications

to transmitters to adjust to non-harmonized band edges.

It is estimated that non-harmonization would reduce the projected increment in

adoption by 15%, GDP impact by 16% and other economic benefits by 60% or more.
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Failure to harmonize spectrum would greatly reduce benefits

Non-harmonized spectrum could
increase cost of handset US$10.40...

Increase in device cost [US$]
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Source: RTT; GSMA
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Exhibit 2.10 Impact of non-harmonization

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors
and handset producers and their investors. Without this investment, overall efficiency
and speed of rollout will be hampered. In particular, prices for spectrum fees should be
set to ensure that rural areas get the low-cost provision essential for their needs.
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3 MALAYSIA

3.1 Introduction to Malaysia

Malaysia has a current population of 28.3M (2009) following growth over the past
decade of around 2 per cent per annum. It has also been subject to rapid urbanisation,
at an annual rate of around three per cent - currently 68.2% of Malaysia’s people live in
towns and cities. By 2020 this proportion is likely to have risen to more than three-

quarters (78.5 per cent).

The United Nations ranks it as a country of High Human Development. The 2009 UN
Human Development report ranked Malaysia 66" worldwide on its Human
Development Index, with a rating of 0.829. Malaysia ranks higher than 66" on a number
of key indicators within the index — 25" on the Human Poverty Index, 29" on the
likelihood of surviving to the age of 40, 55 on life expectancy and 62" for adult literacy
(91.9 per cent). It does less well on gross education enrolment (102"%) and on issues

affecting women, and is ranked 76" on the gender-related development index.

3.2 Adoption
Mobile phone subscriber growth has slowed in Malaysia as the country is close to
saturation. Following extremely rapid growth before 2009, there are now more than 30

million SIMs in Malaysia - 107 for every 100 head of population.

Internet use has also grown, with just under half of the population — 45.9 per cent in
2009 — using the net. There has been a recent increase in the number of these people
using broadband, with the number of fixed broadband subscriptions increasing by 25

per cent in 2008 and 53 per cent last year.

Malaysia is also planning substantial investment in high speed fixed line broadband
(High-Speed Broadband or HSBB project), with a RM2.4B public private partnership

contract announced as part of a stimulus package in March 2009. The HSBB project,
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spread over the next 10 years, prioritises those already well served, with commercial

zones the number one priority and rural areas only third.

In contrast, allocating the 700 MHz band to mobile broadband could create 800,000
additional subscribers in rural districts by 2020 (as can be seen in Exhibit 3.1). This
represents a 23% increase on the baseline. Rural households currently account for one in
five Malaysian Internet subscriptions, even though they make up nearly one third of the
population. Given the Digital Dividend, rural areas will close this gap by 2020 -

accounting for 24 per cent of subscriptions and 26 per cent of the population.

Overall, the Digital Dividend is projected to increase Malaysia’s Internet subscribers by

5% in 2020, equivalent to 3 subscribers per 100 population.

Overall Internet subscriptions expected to increase 5%,
representing an additional ~3 subscribers per 100 population

Reduced

Total active Internet subscriptions
M] Assumed
20 Assumed full effect

roll-out start 1o
17.7 )
15.7 16.3 & %05 ] WEEM incl. 700 band A
P ¢ 0.6
1 140 Cocd
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1.2 12,0 126 !
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Additional uplift from improved quality of service in urban

areas expected, but not included for conservativeness

Source: Malaysian Census, Malaysian Ct ications and c (MCMC); Ovum; ; CS Wireless ; BCG analysis
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Exhibit 3.1 Effect of 700 MHz broadband on Internet subscriptions
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3.3 Economic Benefits

The economic impact of this increased adoption is clear, even when assumptions are
cast conservatively. Assuming a 50 per cent rollout effect in the first year of conversion
(2014) and 100 per cent in the following year, mobile broadband will be much more
effective than the likeliest alternative user of the 700 MHz band - broadcasting - in

generating gross domestic product, government revenues, new businesses and extra jobs.

Allocation of 698-806 MHz band' to mobile will have
significant incremental economic benefits over broadcasting

GDP increased US$ 17.5B 2014-2020
(US$ 13.8B2 NPV) 23K new businesses by 2020

Incremental GDP [US$ B] Cumulative new businesses [000]
6 30

GDP: 2010

US$ 4148

2014 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020
Government revenues up US$ 1.5B
(US$ 1.1B2NPV) 42K jobs created by 2020

Incremental Tax [USS B] Cumulative new jobs [000]
0.6 60
Est. Tax Rev 2010

40
04 US$ 368
20
* o B H
0.1 0.1 0.1 0.1 0.1 o
00 (-F00% 041, : : : : .

2014 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020

I Mobile broadband Broadcasting

1. Referred to as 700 MHz band 2. Net present value for 2010-2020, based on 1-year Government securities rate of 2.8%
Source: Malaysian Census, Malaysian icati C (MCMC); Ovum; 1 CS Wireless ; BCG analysis
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Exhibit 3.2 Economic impact of allocating 700 MHz band to mobile broadband

Exhibit 3.2 summarizes the effects of allocating the 700 MHz band to mobile broadband.
The economic opportunities created by improved access to mobile broadband would be
expected to generate, at current prices, an extra $17.5B in GDP for the period 2014-2020
(net present value of $13.8B - equivalent to around three per cent of estimated 2010
GDP), over and above the expected impact of broadcasting. Over 90% of the GDP
benefits are generated by increased productivity in existing businesses.
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The incremental productivity benefit to industry of deploying mobile broadband in the
700 MHz band is estimated at 0.6% for services, and 0.3% for manufacturing. In contrast,
no incremental productivity benefits are expected from allocating the 700 MHz band to
broadcasting.

A further economic dividend would come from close to 23K new business activities that
would be created by 2020 as a result of the allocation of the 700 MHz band to mobile.
There is a strong correlation between increased Internet penetration and new business
activity, as companies are attracted by the opportunity to access a bigger pool of
customers. This will in turn spur additional opportunities to serve these new businesses,
such as web design, e-commerce platforms, etc. In Malaysia, the new business activities
would account for a further $1.1B in increased GDP (in 2010 net present value terms). In
total, increased Internet adoption will bring close to 44,100 new jobs in functions as
varied as website design, ICT training, agricultural training and developing
entertainment content. Many of these jobs would be in rural areas. By contrast only
2,100 extra jobs would be generated if the 700 MHz band was allocated to broadcasting.

All of this enhanced economic activity would drive greater tax revenues for the
government of Malaysia. Mobile broadband will generate a further $2.1B in revenues
between 2014 and 2020, with the bulk from corporation tax on profits ($1.2B). This
compares to current annual tax revenues of $36B. Taking the broadcasting option would
add less, at approximately $0.6B.

3.4 Social Benefits
While the potential economic benefits from allocating the 700 MHz band to broadband
are clear, they are just one aspect of the potential benefits, as the social dividend from

such a decision is also likely to be significant.

Malaysia’s social and economic development priorities are laid out in the Tenth
Malaysian Plan (10MP), adopted in 2010 to define national objectives over the next five

years and pave the way to becoming a high income, fully developed nation by 2020 (see
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Exhibit 3.3). ‘Inclusiveness and equity’ are among the overarching principles of the
10MP, with bridging urban-rural divides and raising the standards of the bottom 40 per
cent among the main objectives. Making mobile broadband readily available to rural
areas would serve all of these aims, by making education more accessible, improving
healthcare, and bringing financial services to rural areas.

Mobile broadband can help address Malaysia's most
important social development challenges

Levers enabled by utilizing Main social goals as defined by the
the Digital Dividend Tenth Malaysian Plan:

‘/ Inclusiveness and equity (1Malaysia)
« Enable all communities to fully benefit from the wealth of

the country
Rural development / Revamp the education system to significantly raise
student outcomes
(1) (2} (3 ) 4 ) - Close gap between urban and rural schools

« Increase tertiary education enrollment

Accessible Improved  Financial Facilitate e-

q " \/Transform healthcare to improve quality
Education Healthcare Inclusion Government

« Provide universal access, including to hard to reach rural
geographies

Mobile Broadband \/ Elevate the livelihoods of the bottom 40% of households
« Bridge urban-rural divide
« Raise skills to increase employability

\/ Reduce bureaucracy and improve government interfaces
< Improve interfaces to businesses and consumers

Empowering individuals and underprivileged groups is a

component of sustained socio-economic improvement

Source: Tenth Malaysian Plan, Malaysian Government
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Exhibit 3.3 Malaysia’s social goals

While the existing Internet infrastructure already contributes by bringing access to
information, basic IT literacy, news and current events and links to remote markets, 700
MHz band will bring about a step change in availability and speed, particularly in rural

areas that have the greatest need but the poorest access to infrastructure.

3.4.1 Education

The goals of the 10MP include revitalizing the education system so as to achieve better
student outcomes. Particular aims are to close the gap between urban and rural schools
and increase enrolment in tertiary education, which currently lags behind countries like
Singapore and Korea.
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Rural schools are significantly handicapped by comparison with their urban equivalents,
suffering from shortages of teachers qualified in specialized subjects such as the sciences
and limited access to vital out-of-class resources, including libraries and computers.
These problems account for relatively poor performance by rural schools, which have
higher drop-out rates (16.7% compared to 9.3% in urban schools) and lower scores in

maths and science than their urban counterparts.

o Accessible education

Mobile broadband can help address key issues in education
Most benefit to rural regions, which lag behind urban areas in quality of education, retention rates

Key challenges in rural education 700 band for mobile enhance education

Access to interactive,

educational learning tools for

" rural households

» Encourage learning and
engagement with materials
outside of classroom

Rural schools face resource constraints
« Lack of qualified personnel to teach
specialized subjects; Lower access to out of
class resources (e.g., libraries)

Lower English proficiency in rural areas (2000)

Rural @ Improvement of English
proficiency via online tools
Urban yls"’ * Provides opportunity to learn
I . . . - from native speakers
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Relatively low tertiary education enroliment
compared to regional leaders (2005) Higher enroliment in tertiary
APy ietetntuinkeluleletetteel et education
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Source: EIU, General Report of the Population and Housing Census; Press Search
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Exhibit 3.4 Rural-urban divide in Malaysian education

As can be seen in Exhibit 3.4, citizens in rural Malaysia perform particularly poorly in
English language proficiency, an increasingly important skill in a globalizing economy,
although this is part of a wider national problem with low mean scores across the
country. A further national problem is low enrolment in tertiary education, which at 32
per cent is far lower than regional leaders such as Japan and Korea.

Broadband can assist with addressing these issues. It offers access to a range of
interactive learning tools that can be used within rural households and can encourage
learning and engagement outside the classroom. Rural users with basic devices can
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access free online word processing programmes rather than pay for expensive software,
while interactive systems can encourage learning outside the classroom. In the United
States, Project K-Nect improved testing results in mathematics for students in North

Carolina by 30 per cent using applications accessed through smartphones.

There are similar benefits to be found in language teaching, with online programmes
offering accessible and affordable means of improving language skills. For example,
Livemocha, the world’s largest language learning community, offers free and paid
online courses for 35 languages, combining online classes and conversation with native

speakers via a website which matches members.

In tertiary education, online degrees provide a means by which people who would
otherwise be excluded for cost, family or work reasons — women with families and in

remote areas are particularly handicapped - can study for qualifications.

As they become more common, online courses are also gaining acceptance by
employers — a survey in the United States found that 82 per cent of employers and
hiring managers would accept an online degree, with 23 per cent regarding them as

credible as more traditionally delivered programmes.

3.4.2 Health

Mobile broadband is similarly capable of addressing the key health issues confronting
Malaysia. One is that it has comparatively fewer doctors, especially outside the major
cities — one for every 940 people — which increases to one for every 2,248 people in
Sabah and 1,709 in Sarawak. This creates particular problems in rural areas, where
there is a shortage of doctors and specialists and only a limited number of private
hospitals, leaving public institutions over-stretched and often forcing patients to travel

long distances to seek diagnosis and treatment.
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Growing prosperity has brought with it some of the associated medical issues, with sharp
increases in hypertension, diabetes and obesity recorded in recent years. There are also

continuing problems with infectious diseases, in particular tuberculosis and AIDS.

Mobile broadband can help address some of these concerns. Malaysia already has a set
of telemedicine initiatives designed to bring specialist advice to less populated areas. For
example, Tawau Hospital in Sabah was connected in March 2008 to the much larger
Queen Elizabeth Hospital, thus allowing specialist consultations over the Internet. 700
MHz band based mobile broadband can bring this a step further into mobile handset-

based tele-consultation in the field rather than in a medical facility.

Mobile applications can also be used to improve health by allowing individuals to take
responsibility for their own well-being. The Ministry of Health’s MyHealth advice service
would become more widely available, along with apps like Mayo inTouch, which allows
users to track personal statistics like weight and blood pressure, and apps which provide

nutritional information.

Mobile systems like Alerta Disamar in Peru and Handhelds for Health in India have
already shown how disease outbreaks can be spotted early and tracked. Officers in the
field can update real-time information quickly and accurately, and these feeds allow
constant communication of up to date threat levels to the public. Health organizations

are enabled to track confirmed cases and deaths and to map the spread of an outbreak.

3.4.3 Rural Development
As well as improving education and health in rural areas, mobile broadband would
bring jobs to these areas by addressing some of the underlying causes of rural economic

disadvantage.
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e Financial Inclusion

Rural Malaysians have fewer employment opportunities,
driving increased urban-rural income disparities

Mobile broadband to enhance access to

Key issues with rural development financial tools
Large income gap between urban and rural Enables household
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Exhibit 3.5 Rural development challenges in Malaysia

There is a significant disparity between urban and rural household incomes in Malaysia,
with urban households receiving 130% more income than their rural counterparts, as
Exhibit 3.5 demonstrates. Among the problems depressing rural incomes are limited
financial literacy, with both individuals and businesses unaware of options available to
them, and limited access to financial services. There is also less frequent use of savings
and insurance, as financial institutions do not offer the density of branch networks and
other banking options available in cities.

Mobile broadband can help close the gap by addressing these deficiencies. It opens up
both regional and global markets to local entrepreneurs. With a broadband connection,
a rural business can sell its goods, such as the handicrafts offered on Etsy, to the global
marketplace as easily and cheaply as somebody based in a city. It also offers the
possibility of working in outsourced global services like website coding and data
development.
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Small businesses would get easier, cheaper access to basic business and financial tools
like inventory planning and accounting software. Individuals can improve financial
literacy through better access to information sources and online budget tracking devices

like mint.com,

Leading Malaysian banks are already offering online services. Better, quicker broadband
would bring these within the reach of rural households, offering them a convenient, safe
and inexpensive way of saving money and access to credit for enterprises. Micro-
insurance can act as protection against financial shocks, while mobile accounts will
reduce transaction costs and credit risks for insurers. While behaviors may take time to
change, increased adoption by rural users will enhance the incentives for businesses to

reach out to them and educate them on the benefits, creating a virtuous cycle.

3.4.4 Facilitation of e-government

Mobile broadband could greatly increase efficiency in the provision of government
services, especially in rural areas, and improve interactions between the government
and businesses and consumers. This is recognized as an important principle for
transformation in The Tenth Malaysian Plan. Particularly in rural areas, a significant
amount of resources are spent on basic paper-based filing, necessitating large staffs and
high transportation and material costs. E-government could also improve the quality
and availability of government services, reducing processing times and thereby helping

to improve national competitiveness.

3.5 Implications for Governments and Regulators

Throughout this study, the estimates of benefits have been premised on an appropriate
and supportive government policy. They are dependent on governments allocating the
internationally harmonized frequency band 698-806 MHz, and implementing the Asia
Pacific technical harmonization (the APT bandplan for FDD deployment in the 2X45
MHz based technical harmonisation) to ensure their consumers and society benefit from

the economies of scale in handset and network equipment production. Countries which
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fail on either harmonized allocation of the frequency band or technical harmonization

of the frequency band could risk losing out on the potential benefits.

Without access to the 108 MHz of bandwidth, effective rollout may become more
difficult. There may be insufficient bandwidth for ensuring effective competition
between mobile network operators, which may in turn reduce the range and quality of

services, and may lead to increased consumer prices for subscriptions.

Without implementation of the technical harmonisation based on the 2X45 MHz APT
bandplan, economies of scale in network equipment and handset production are lost.
The 9th Meeting of the APT Wireless Forum (AWF-9), held from 13 to 16 September
2010 in Seoul, Korea, agreed on the planning of the UHF band. It adopted two band
plans. One was based on the 2 x 45 MHz with a conventional duplex direction which is
the bandplan supported by the GSM Association and its members and associates. The
APT harmonised UHF bandplan for IMT is a 2X45 MHz bandplan within the 698-806
MHz band and with a lower guard-band of 5 MHz between 698-703 MHz and an upper
guard-band of 3 MHz between 803-806 MHz.

Countries which are out of sync with the agreed band plans will lose out, because
harmonization maximizes economies of scale, limits the risk of cross-border interference
and improves overall usage quality. Especially for relatively small markets like Korea,
Malaysia and Indonesia, but even for a market of the size of India, in the worst case
scenario, handsets may not be available, or the range of models available to consumers will
be very limited. In the “best case” scenario, failure to harmonize would raise handsets
costs, which negates some of the benefits of 700 MHz broadband. In addition failure to
harmonize adds to the cost of establishing and maintaining the mobile network because
of the need for technical adjustments, such as filtering solutions and other modifications

to transmitters to adjust to non-harmonized band edges.

It is estimated that non-harmonization would reduce the projected increment in

adoption by 10%, GDP increase by 2%, and other economic benefits by 16% or more.
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Failure to harmonize spectrum would greatly reduce benefits

Non-harmonized spectrum could
increase cost of handset US$15...
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Source: RTT; GSMA
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Exhibit 3.6 Impact of non-harmonization

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors
and handset producers and their investors. Without this investment, overall efficiency
and speed of rollout will be hampered. In particular, prices for spectrum fees should be
set to ensure that rural areas get the low-cost provision essential for their needs.
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4 INDONESIA

4.1 Introduction

Indonesia has the fourth highest population in the world, currently estimated at 240
million, and is currently growing at a rate of a little over 1 per cent per annum. It is
urbanising rapidly, with an annual rate of 3.3 per cent movement from the country to
towns and cities over the past five years. Town and city dwellers have only become the
majority recently, currently representing 52 per cent, but on current patterns are likely
to be more than two-thirds of the population by 2030. Agriculture still accounts for more

than 40 per cent of the workforce.

The United Nations currently ranks Indonesia as a country of Medium Human
Development. The 2009 UN Human Development Report ranked it 111" worldwide,
with a Human Development Index rating of 0.734. It ranks well above 111" on adult
literacy (62"%), the risk of not surviving until 40 (67™) and the poverty index (69%). It
scores less well on GDP per capita (122" and combined primary, secondary and tertiary

education enrolment (127%).

4.2 Adoption
Indonesia has high mobile penetration and a large number of Internet users, but very
few broadband connections, and thus offers an interesting opportunity for mobile

broadband adoption.

Mobile use has grown extremely rapidly, at an annual average of 37 per cent, in recent
years. The number of phone subscriptions doubled between 2006 and 2008 and by the
following year represented around 70 per cent penetration, compared to less than 30

per cent only three years earlier.

Internet use is growing even more rapidly, although from a lower base - tripling
between 2006 and 2009, with the bulk of the growth in the last two years, so that there

are now an estimated 25 million Internet users in Indonesia. Only a tiny proportion of
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these, though, use broadband, with the number of subscriptions yet to reach one million.
The Internet also has yet to reach more than a very small minority of the 100 million

plus Indonesians living outside the cities and towns.

Allocating the 700 MHz band to mobile broadband would make a significant difference
to take up in rural areas, generating 9.7 million more Internet subscriptions by 2020.
This would represent a 22 per cent increment on top of the considerable baseline

expansion already expected over this period.

Increase driven by rural households, the main beneficiaries of
700 MHz band

Reduced !
cost of service |
]

Rural household Internet subscriptions (active)
M]
60 -

543 .
20 Incl. 700 band
ncl. an
Assumed 44.0 @
fulleffect ey ERIUER oo -
40 - 38.0
Assumed 34.1
roll-out start 30.1
20.4 44.6 | Baseline
20 38.8
32.3
115 251 RoE
73 20.4
16.0
0.9 42 73 s
0t=09=—r1 221 ; ; ; ; ; ; ; ; ‘
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Additional uplift from improved quality of service in urban

areas expected, but not included for conservativeness

Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis
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Exhibit 4.1 Rural Internet penetration

In order to ensure model consistency, roll-out starting in 2014 is assumed, like the other
countries across Asia Pacific. Indonesian authorities have however indicated digital
switch-over might not happen until 2018, something which would greatly reduce the
short-term socio-economic impact. This impact has been calculated in Section 4.5:

Implications for Governments and Regulators.
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Roll-out of mobile broadband in the Digital Dividend band would also mean an 8 per
cent increment across the entire nation — a conservative projection which excludes
further uplift likely to occur as a result of improved service in urban areas. The
increment would increase the proportion of rural subscriptions in 2020 to around 38 per

cent.

Overall Internet subscriptions expected to increase 8%,
representing an additional ~4 subscribers per 100 population

Reduced
5% 10% 10% 10% 10% 10% 10% cost of service
Total Internet subscriptions (active)
M]
150 4 Assumed 442 B
full effect 1341 M Incl. 700 band A
1232 [l
Assumed 111.9
roll-out start 100.9
100 - 90.9
74.8
. 60.1 s poor 134.1| Baseline
50 4 306 : oG 102.4
4 80.9
26.3 . 60.1 -
39.6 :
26.3
0 T T T T T T T T T T |
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Digital switch-over assumed in 2014 for comparability,

impact of delaying estimated in Regulatory Implications

Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis
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Exhibit 4.2 Total Internet penetration

4.3 Economic Benefits

Indonesia will be able to look forward to a substantial economic benefits should it
choose to allocate the 700 MHz band to mobile. Whether measured in terms of GDP,
government revenues, new businesses or job creation, this would be vastly more

productive than allocating the band to broadcasting.

In GDP terms, mobile broadband would generate an extra $22.6B relative to
broadcasting over the period 2014-2020, or $15.9B in 2010-2020 net present value. The
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incremental benefits over the period, on a net present value basis, would be 2.9% of
Indonesia’s current GDP.

Total GDP will increase ~US$ 22.6B for the period 2014-2020

US$22.6B in GDP for 2014-2020 ... largely driven by increase in business
(US$15.9B" NPV) productivity
Incremental GDP [US$ B] GDP contribution 2010-2020 [%]
8 100 %
6.6 21%
80
6
5.4
4.3 &
4 52%
6.1
40
49
39

17%

—
0.4 0.5 0.5 o [T
T T T 1 T T T

2.7
2.2
2
0.9
H 04 04
o e T T

2014 2015 2016 2017 2018 2019 2020 Total Productivity increase New business Telco value chain
activity
I Mobile broadband Broadcasting I Agriculture [ Fees
[ Manufacturing 7] wages
1. Net present value 2010-2020 based on 1-year GSec rate of 4% B senvice 8 pomestcaly retained pro

Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis
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Exhibit 4.3 GDP impact

The bulk of the increase in GDP, 52 per cent, would come from increased productivity in
the service sector. 700 MHz band based mobile broadband will stimulate estimated
additional productivity gains of 0.4 per cent for service industries, and 0.2 per cent for
manufacturing. In contrast, no incremental productivity benefits are expected from
allocating the 700 MHz band to broadcasting.
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Allocation of 700 MHz band to mobile could result in 167K
new business activities! by 2020...

Increased Internet penetration creates ... contributing to the generation of new
opportunities in new spaces ... businesses activities
Cumulative new businesses [000]
" e-commerce 200
Vgeb.sne ICT training for existing
esign -
businesses
- 150
T . . Onll_ne
e-job services specialty

maintenance
stores

100

Education Agricultural Eroarammin
application trading 9 9
50
Online Entertainment SERCERR )
n software
outsourcing content

reseller

2014 2015 2016 2017 2018 2019 2020

1. New business activities includes of new as well as new
Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis
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areas within existing firms

Exhibit 4.4 New business activities

A total of 167K new business activities, divided between new operations within existing
companies and wholly new enterprises, are expected to be created between 2014 and
2020 as a result of allocating the 700 MHz band to mobile. These new enterprises would
be in a range of activities, from those directly concerned with the Internet, such as
website design and ICT maintenance, to those enabled by faster, cheaper access, such as
e-job services, online speciality stores and online outsourcing. This would lead to the
creation of about 327,000 jobs in 2020- a significant proportion of them in rural areas.
This is a conservative estimate, since it excludes jobs likely to be created as a result of
improved productivity in the new firms. Nevertheless, it is still significantly more than
the 2,100 new jobs that would be created if the band were allocated to broadcasting.
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...and create ~325K additional jobs relative to broadcasting

New business activity will
drive job creation

New businesses created as a result of 700
MHz band will create more opportunities for
employment
» Diverse range of opportunities, from high-
skilled technical roles to basic service
functions, e.g., distribution of goods
« Significant portion should be created in rural
areas, as 700 MHz band enables new
business models

Although increased productivity in additional
firms should spur further job creation, this is
excluded from the analysis
« In line with general approach of making
conservative assumptions where possible

Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis

325K more jobs created by 2020
compared to broadcasting
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Exhibit 4.5 New jobs

All of this would generate greater tax revenues for the Indonesian government. It could

expect to see an increase in tax revenues of $9.4B between 2014-2020 if it allocates the

700 MHz band to mobile. Giving it to broadcasting would generate far less, at just $1.0B.
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So the potential economic benefits from allocating the 700 MHz band to broadband are
clear. They are just one aspect of the potential benefits, as the social dividend from such

In total, allocating 700 MHz band to mobile could contribute
additional US$ 8.4B" to government revenues 2014-2020

Productivity benefits of mobile drive Net benefit over broadcasting expected
increased tax revenues for government to be ~US$ 8.4B" for 2014-2020 period

700 MHz band will increase productivity, and Est. Tax Rev 2010

hence output, which will in turn increase o
government revenues uss8 US$ 598
* Increased adoption by rural industries 10 9.4
+ Greater adoption of mobile broadband to
supplement fixed broadband 8

38 Corporate tax on profit

Incremental taxes from mobile broadband

estimated to be 9.4B over 6 years 6
» Accrual from mobile broadband expected to 15 Tax on productivity

and new biz

be ~US$ 8.4B* more than from broadcast
 Incremental broadcasting taxes likely to be
lower than the estimated US$1.0B, as some
of the profits for the new channels will come at 2

the expense of existing channels 1.0
0.7

3.7 Income tax

Regulatory fees

0+ 0003

Broadcasting Mobile

1. US$ 5.9B net present value 2010-2020 based on 1-year GSec rate of 4%
Source: Badan Pusat Statistik; Directorat Jenderal Pajak; Gartner; Ovum; AMI Partners; BCG analysis
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Exhibit 4.6 Governmental revenues

a decision is also likely to be significant.

4.4 Social Benefits

Indonesia could expect to take substantial steps towards its overarching goal of
“Development for All” laid out by the President in 20093, should it decide to use its

Digital Dividend to speed the development of fast, inexpensive and widely accessible

mobile broadband.

The National Priorities, as laid out in the Medium-Term Development Plan 2010-2014:

Reform the Bureaucracy and Governance

Increase access to education

3 President's address to House of Representatives 19 August 2009
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e Improve healthcare

e Reducing poverty and improve inclusion of all

700 MHz band based mobile broadband can help to address these through its effects on

accessible education, better healthcare and economic employment opportunities.

Mobile broadband can help address Indonesia's most
pressing challenges to "Development for All™1

National Priorities defined by Levers enabled by utilizing
Medium-Term Development Plan: the Digital Dividend

Reform the Bureaucracy and Governance
« Enhance performance and increase quality of service
« Increase efficiency of sub-district and villages

Development

Increase access to education for All
+ "Increasing access to education that is of sound
quality, that is affordable, relevant, and efficient" o e o o
* Reduce price of material and provide Internet access
Improve healthcare Accessi.ble Improved Finan(fial Facilitate e-
+ Health development and prevention of illnesses Education) [icaitheare] Winclusicnll (Covemment

* Reach all Millennium Development Goals by 2015

Reducing poverty and improve inclusion of all
< Improve mechanism for distribution of micro-finance
* Spur micro-entrepreneurship

Mobile Broadband

Digital Dividend spectrum can be an important lever to

reduce inequality between Java and remote parts

1. President's address to House of Representatives 19 August 2009
Source: UNDP; Report on the Achievement of Milllenium Development Goals 2007
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Exhibit 4.7 Indonesia’s challenges

4.4.1 Education

Education in rural Indonesia faces problems familiar to other countries — resource
constraints, low enrolment and poor performance. They often lack both sufficient
qualified teachers and classroom resources like textbooks and equipment. School
enrolment is depressed as young people seek income opportunities rather than staying
in school, and there is a sharp lag in rural enrolment, with a secondary school enrolment
ratio of only 36%, compared to 56% per cent in the towns and cities. Indonesian
illiteracy rates are also higher than those of its neighbours — 10 per cent in 2007,

compared to 8 per cent in the Philippines and 7 per cent in Malaysia.
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o Accessible education

Mobile broadband can help address key issues in education
Most benefit to rural regions, which lag behind urban areas in enrollment, literacy rates

Key challenges in rural education 700 band for mobile enhance education
Rural schools face significant resource constraints —_— Improve literacy through mobile-
« Lack of qualified teachers, especially in rural areas j learning
+ Lower access classroom resources (e.g., textbooks, « Remove barriers to classroom learning
equipment, etc.) < Support broader learning initiatives
« E.g. Yoza.Mobi cellphone stories
Low secondary school enroliment across country
« Significant lag in secondary school enrollment
between rural and urban areas ratio Encourage out-of-classroom learning
« Structural barriers to school enroliment as youth often S « Encourage opportunistic learning and
seek income opportunities rather than stay in school : engagement with materials outside of
» Secondary school net enrollment ratio, 2007 L classroom
Urban ?
36% ‘ / Access to high quality class-room
Rural q materials (e.g., online textbooks)
i H | . Cpﬁt—eﬁec?ivle way to equip classroom
0 10 20 30 40 50 60 o with materials
- « Materials can be easily updated to
High illiteracy rates compared to regional neighbors include the latest information and
(% of illiterate population, 2007): customized for different age

groups/setting
Indonesia
Philippines
Malaysia
0 2 4 6 8 10

Source: Indonesian Education Ministry; UNDP Human Development Report 2007; One Laptop per Child; Yoza.Mobi
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Exhibit 4.8 Issues in education

Mobile broadband can supply the tools with which to address these problems. Children
may have difficulty in getting to school, or be required to help support the family from a
young age, but mobile technology supplies a means by which these obstacles can be
overcome. Projects like CITRUS Seed in Niger, which installed special literacy
programmes on the phones of 1,750 villagers, can help overcome barriers to school
enrolment by making learning available anywhere and at any time.

A key element in assisting learning is to encourage students to learn opportunistically
outside the classroom. The Millee project, which installed interactive language games on
smartphones in China and India, found that rural children would voluntarily use phones
to access the content, while BBC Janala, a multimedia initiative in Bangladesh, enrolled
12,000 pupils seeking access to 3,000 English quizzes available over mobile phones and
the Internet.

Online tools, made much more accessible and inexpensive by a high-speed broadband
connection, can give access to high-quality resources currently out of reach for many -
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often proving a cost-effective replacement for bulky, expensive textbooks with a limited
lifespan — while cloud-based programmes could remove the need to buy potential

expensive proprietary tools, such as dictionaries or word processing software.

4.4.2 Health

Indonesia faces a number of acute medical issues. Rural areas are extremely short of
qualified medical staff — with only 6 doctors for every 100,000 people in the countryside.
This compares to an urban rate of 38 per 100,000, itself less than half the number in
Malaysia, which in turn still regards itself as facing a shortage of doctors. Awareness of
health risks and access to information on good practices is also lower in the rural areas.
This is part of the explanation for extremely high maternal mortality rates, with an
average of 307 mothers dying per 100,000 live births — eight times as high as in Malaysia
and nearly three times as high as Thailand. The bulk is in rural areas where one in six

home births takes place without the involvement of skilled health workers.

o Improved healthcare
Mobile broadband can improve healthcare outcomes and

delivery in Indonesia

Key issues in Healthcare Broadband can enable health outcomes

Maternal mortality rate among highest in region
« Deaths prevalent in rural areas where 1 in 6 have
home births without skilled health workers
« Infant/Maternal mortality rates/100K live-births, 2008:

Enhance rural healthcare delivery
« Ensure availability of critical health
care services (e.g., diagnostics) in
remote and resource-poor regions

Provide tools for health education

I infant mortality rate and awareness
Malaysia [ Maternal Mortality « Allows access to critical
0 f . .
‘.-‘t information on health to rural poor

1]
Fewer doctors serving rural regions, leading to l « Facilitates continuing education for

uneven healthcare quality O healthcare professionals
« Doctors/100,000 population, 2006:

e ________
Ind - Urb: .

y onesatina Improve tracking of health
Indonesia- Rural

! 1
L ey - indicators and disease
Malaysia - « Improve collection and analysis of
4" in-country health information

1 « Allows for better tracking and
o warning of diseases and epidemics
Tuberculosis and HIV/AIDS infection accelerating - . - Facilitates policy-making and
sharply across country investment through data policies

 Limited awareness of disease prevention tactics

+ Spread of infectious diseases still a risk

Thailand

Source: EIU, UNDP, Bappenas, UNICEF
THe BostoN CONSULTING GROUP

Exhibit 4.9 Key issues in healthcare
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Mobile broadband can offer an effective means for addressing these issues. Rural doctor
shortages could be addressed by schemes similar to the Alokito e-health initiative
currently operating in Bangladesh and India. Under this scheme, nurses go into rural
areas to meet patients, set up equipment and dispense medication and mobile

connections enable doctors in urban hospitals to make diagnoses.

Mobile applications can also assist in the training of healthcare workers in rural areas.
This has been done in Peru, with physicians given 3D learning scenarios adapted for
smartphones as part of continuing education programmes. Healthcare workers can also

be kept informed about advances in treatment or critical disease information.

To facilitate the transmission of information on health practices, UNAIDS has used
social networking sites like Facebook and Youtube to spread information on HIV/AIDS.
Such methods will become increasingly effective as broadband penetration, and could
even be used as a two-way communication device to both disseminate information and

collect data from users

4.4.3 Economic Employment Opportunities

Basic Internet access can help economically empower individuals and underprivileged
groups. It offers access to information, basic IT literacy, knowledge of news and current
events, and access to remote markets. By making this access faster, cheaper and much
more widely available to rural areas, mobile broadband will greatly enhance the
opportunities available to low income and rural communities, enfranchising excluded
groups like women and the elderly, and creating new opportunities for home-based

micro-entrepreneurs.

Such opportunities are acutely needed in rural Indonesia, which lags the towns and
cities in basic living standards and in education and health provision. There is a massive
gap between rural and urban incomes - in 2004 the average monthly income in the

towns and cities was more than three times higher than the rural norm. More than one
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in six of the rural population — 20.6 million people — was living below the poverty line in
2009.

e Financial inclusion

Mobile broadband can help combat poverty by improving
livelihoods and increasing financial inclusion

Indonesia with high poverty rates and Mobile broadband to encourage financial
unemployment inclusion

Extremely high poverty rate in rural areas
* >15% of rural population living below the poverty line
(20.6M people in 2009)
« Large income gap between urban and rural households

High loy 1t rates throughout country,
* Unemployment rate, 2008 (%)

Indonesia
Vietnam
Malaysia

2 4 6 8 10

Enables household entrepreneurship
opportunities
« Access to global and regional markets
increases employment opportunities

o

Improves access to basic financial
services
« Mobile-banking brings banking to
underserved rural markets
+ Mobile-payment systems offer a safe
alternative to cash

Lower levels of financial service access
* ~ 40 million low-income Indonesian's still lack access to
basic financial services; many have cellphones but no
bank accounts
» Estimated deposits/GDP, 2009:

Indonesia
Philippines
Malaysia

0 50 100 150 200

Source: EIU, Central Statistic Agency, Press Search
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Exhibit 4.10 Financial inclusion

Mobile broadband could address some of these issues by bringing business support
services and opportunities within the reach of those currently excluded. Such home-
based entrepreneurs are given the opportunity to sell in local, regional and global
marketplaces. Broadband connections will also allow rural workers to compete for
outsourced IT functions like website coding and data entry.

One aspect of rural deprivation is lack of access to financial services. Many Indonesians
have cellphones but no bank account — around 40 million on low incomes lack access to
basis financial services. Indonesia’s ratio of bank deposits to GDP is lower than that of
its neighbours — only 47 per cent compared to 87 per cent in the Phillipines and 155 per
cent in Malaysia
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Mobile broadband can offer the rural poor access to those services through Internet-
enabled mobile terminals. While simple SMS-based systems like the branchless banking
offered by Wizzit in South Africa allows customers access to basic transactions, mobile
broadband will increase the range of services that can be provided, while offering better
security.

4.4.4 Facilitation of e-government

Mobile broadband could greatly increase efficiency in the provision of government
services, especially in rural areas, and improve interactions between the government
and businesses and consumers. Particularly in rural areas, a significant amount of
resources are spent on basic paper-based filing, necessitating large staffs and high
transportation and material costs. E-government could also improve the quality and
availability of government services, reducing processing times and thereby helping to

improve national competitiveness.

4.5 Implications for Governments and Regulators

Throughout this study, the estimates of benefits have been premised on an appropriate
and supportive government policy. They are dependent on governments allocating the
internationally harmonized frequency band 698-806 MHz, and implementing the Asia
Pacific technical harmonization (the APT bandplan for FDD deployment in the 2X45
MHz based technical harmonisation) to ensure their consumers and society benefit from
the economies of scale in handset and network equipment production. Countries which
fail on either harmonized allocation of the frequency band or technical harmonization

of the frequency band could risk losing out on the potential benefits.

Without access to the 108 MHz of bandwidth, effective rollout may become more
difficult. There may be insufficient bandwidth for ensuring effective competition
between mobile network operators, which may in turn reduce the range and quality of

services, and may lead to increased consumer prices for subscriptions.
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Without implementation of the technical harmonisation based on the 2X45 MHz APT
bandplan, economies of scale in network equipment and handset production are lost.
The 9th Meeting of the APT Wireless Forum (AWF-9), held from 13 to 16 September
2010 in Seoul, Korea, agreed on the planning of the UHF band. It adopted two band
plans. One was based on the 2 x 45 MHz with a conventional duplex direction which is
the bandplan supported by the GSM Association and its members and associates. The
APT harmonised UHF bandplan for IMT is a 2X45 MHz bandplan within the 698-806
MHz band and with a lower guard-band of 5 MHz between 698-703 MHz and an upper
guard-band of 3 MHz between 803-806 MHz.

Countries which are out of sync with the agreed band plans will lose out, because
harmonization maximizes economies of scale, limits the risk of cross-border interference
and improves overall usage quality. Especially for relatively small markets like Korea,
Malaysia and Indonesia, but even for a market of the size of India, in the worst case
scenario, handsets may not be available, or the range of models available to consumers will
be very limited. In the “best case” scenario, failure to harmonize would raise handsets
costs, which negates some of the benefits of 700 MHz broadband. In addition failure to
harmonize adds to the cost of establishing and maintaining the mobile network because
of the need for technical adjustments, such as filtering solutions and other modifications

to transmitters to adjust to non-harmonized band edges.

It is estimated that non-harmonization would reduce the projected incremental
adoption of 700 MHz by 6%, resulting in a 2.5% decrease in GDP benefit and a 7-10%
decrease in jobs, new businesses and taxes that could be generated by the Digital
Dividend.
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Failure to harmonize spectrum would greatly reduce benefits

Non-harmonized spectrum could ... reducing governmental revenues 8%
increase cost of handset US$4.50... and new job creation 10%

Impact change [%)]
0

Increase in device cost [US$]
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Malaysia: $15.0

10 Korea: $10.4

Indonesia: $4.5

India: $2.0
China: $1.5

0 -10
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 Rural GDP Taxes New biz Jobs
penetration
Subscribers [M]

1. Based on interpolation of analysis results by RTT, which assumes a market lie China with 80M handsets sold per year wil increase prices US$ 1.5, up to US$ 15 for markets with 8M handsets
Source: RTT; GSMA
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Exhibit 4.11 Impact of non-harmonization

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors
and handset producers and their investors. Without this investment, overall efficiency
and speed of rollout will be hampered. In particular, prices for spectrum fees should be
set to ensure that rural areas get the low-cost provision essential for their needs.

Postponing the digital switch-over and potential allocation of the 700 MHz band to
mobile broadband until 2018 compared to 2014 for most countries across Asia Pacific
would also significantly reduce the socio-economic impact, as shown in Exhibit 4.12.
The 2010-2020 net present value of projected increases in GDP and government
revenues would decline as much as 54% and 69%, respectively, while total new job
creation would decrease by 78% in the same period.
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Postponing digital switch-over until 2018 would also result in
loss of benefits in the near term

Postponing roll out of mobile

... reduce governmental revenues 69%
broadband from 2014 to 2018 could...

and new job creation 78%*

Total Active Internet subscriptions [M] Impact change [%]
150

100

50

2014 2015 2016 2017 2018 2019 2020
I 2018 roll-out [ 2014 roll-out

GDP Taxes New biz Jobs.

1. GDP and taxes 2010-2020 NPV, new business and job creation 2014-2020 cumulative
Source: BCG analysis
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Exhibit 4.12 Impact of postponing switch-over
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5 INDIA

5.1 Introduction

India has a population of 1.15B, the second highest in the world after China. While still
predominantly rural, with only 29 per cent of its population living in towns and cities,
India is urbanising rapidly at a rate of 3.4 per cent each year. Agriculture still accounts
for more than half of the work force, but only 17 per cent of GDP. One quarter of the

population, close to 300 million people, still live below the poverty line.

The United Nations rates India as a country of medium human development. The 2009
United Nations Human Development Report ranked it 134™ worldwide, with a rating of
0.61. It also rates 128™ on life expectancy, 120™ for adult literacy and 134" on enrolment
rate. It does poorly on gender issues, rating 139® on the gender-related development
index, 153" on female life expectancy, 123" (out of 145 nations rated) on female literacy

and 142" on female enrolment in education.

While its economic expansion slowed in 2009, it was only to a level — 7.4 per cent — for
which most countries would be grateful at the best of times, and its economy is expected

to continue to generate spectacular growth over the next few years.

India’s sheer size makes analysis a formidable challenge. For the purposes of this report,
BCG has made a detailed study of two representative states — Rajasthan and
Maharashtra — and used them to extrapolate the impact of decisions on the 700 MHz
band for the whole country. Between them they have a population of 175-180 million,
which would make them the sixth largest country in the world by themselves.
Maharashtra is more urbanized than the norm for India, at a little over 40 per cent, and
among the more developed states, and is most representative of India’s A circles.
Rajasthan on the other hand is more representative of the B and C circles, with close to

average urbanisation and relatively lower levels of development.
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Analysis of two representative study circles extrapolated to
estimate impact for India as a whole

Study circles chosen based on HDI", Rajasthan and Maharashtra modeled to
urbanization and mobile penetration estimate total impact for India

Current human development level
* Increased mobile access, particularly in rural
areas, has potential to improve education,
healthcare, rural employment, etc.
* Current UN Human Development Index (UN
HDI) score used as metric of development 40

Urbanization
50

Karnataka

Maharashtra

Gujarat Tamil Nadu
Rural-urban split
 High proportion of rural, low-density 30 1
population increases incremental value of 700

MHz band

West Bengal

.‘
‘
. Uttar Pradesh

Orissa

Punjab
Kerala

Andhra Pradesh
Madhya Pradesh

20

Mobile penetration
» High mobile penetration decreases

incremental value of 700 MHz band 17

Bihar
Assam

0/} T T )

0.0 04 0.5 0.6 0.7
HDI!

1. Human development Index

Note: Size of bubble denotes GDP at constant prices (2006) converted at Rs/USD Interbank rate as of 31/12/02006. Metro circles not included

Source: Directorate of & Statistics of respy State H..T;ms, nd for A”"Cma' Ty
HE EOSTON ONSULTING GROUP

Exhibit 5.1 Study circles

Results from the detailed modelling of the two study circles were extrapolated to
estimate the economic impact for the whole country. Levels of urbanization and current
mobile penetration were used to calculate an uplift factor for each state in order to
estimate its contribution. The uplift factor it is a measure of the potential impact of
mobile broadband in the particular state, with a higher potential impact for states with
lower levels of urbanization and mobile penetration. Calculation of the uplift factors for
each state is shown in Exhibit 5.2, and more details are in the Appendix.
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Extrapolation from study circles based on level of
urbanization and current mobile penetration

Urbanization and penetration used to ... to estimate socio-economic impact
estimate uplift factor... for entire cluster of countries
2] » Uplift GDP impact based on impact/GDP ratio
@ factor i i
Urb. @ Penetr. Ggg:plflﬂtst:dy.mrlcle*stale GDP*uplift factor
Andhra Pradesh 0.84 0.64 135 Sats Of study circle
Assam 0.56 0.54 1.82 .
Bihar 0.54 0.45 202 Governmental revenue based on tax/GDP ratio
Tax uplift study circle .
Delhi 0.42 2.19 0.77 ————————"*country tax* uplift factor
s Taxof study circle

Gujarat 0.86 0.88 1.15
H: 1.13 1.24 0.85
Karya"ak Jobs created based on GDP2

t 0.97 0.80 113

arnataka z Jobs created study circle*ﬂ* uplift factor

Kerala 1.55 111 0.75 Countries Study circle GDP
Madhya Pradesh 0.65 1.14 112
Maharashtra' LY LLEY LLEY New business creation based on GDP2
Orissa 0.70 0.64 150 Z New biz created study circle*ﬂ* uplift factor
Punjab 1.44 1.45 0.69 Countries Study circle GDP
Rajasthan’ 1.00 1.00 1.00
Tamil Nadu 1.25 1.04 0.88
Uttar Pradesh 0.68 0.89 1.27
Himachal Pradesh 1.49 0.42 1.05
Jammu & Kashmir 0.93 1.06 1.00

1. Study circle 2. Used instead of new jobs and business ratios, in lack of accurate data for state-wise number
Source: IMF; UNDP; CIA World Factbook; ITU; BCG Analysis
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Exhibit 5.2 Indian extrapolation methodology

5.2 Adoption

The adoption of mobile phones in India has been rapid, with numbers expanding by 60
per cent every year over the last four years. Where there were 90 million mobile phone
subscriptions nationwide in 2006, there are now 584 million, and this number continues
to grow. As in much else in Indian life, there is however a sharp divide between city and
country. Penetration is close to 100 per cent in urban areas, but still only around 20 per

cent in the rural areas.

Internet penetration and growth has been much slower, leaving immense potential for
the adoption of mobile broadband once the more than half a billion handset owners
recognise the possibilities and are given cheap, high-speed access. There are currently 15
million broadband users in India, up from nine million four years ago, the
overwhelming majority still household rather than business subscribers, which have

only just reached the million mark.
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In order to more accurately estimate the economic impact of allocating the 700 MHz
band to mobile broadband, the baseline was calculated as Active Subscriptions (see
Appendix for more details). For fixed line Internet, users often share subscriptions
through e.g. Internet cafes and a single connection in the household. For mobile
Internet users on the other hand, number of subscriptions usually counts people with

Internet-enabled phones in areas with 2.5G or better coverage, and thus number of
Active Subscriptions would be lower.

Allocating 700 MHz band to mobile broadband can increase
rural Internet subscriptions by ~21% by 2020

5% 10% 10% 10% 10% 10% 10% e
‘
Rural active household Internet subscriptions
M]
100 4
80.6
80 o
sor [ o 700 | G0
60 Assumed
Assumed full effect 53.6
11~
roll-out start 209
40
32.0 66.6 | Baseline
23.7 54.0
) 412
o 108 o 322
5.9 8.5 Lo 162 23.9
3.1 : - ) .
0 : . . . . . . . .
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Exhibit 5.3 Rural subscriptions

There are as yet only an estimated three million rural household Internet subscriptions,
expected to rise to just under 11 million by 2013 and by steady increments to 67 million
by 2020. Allocating the 700 MHz band would create a 21 per cent increment on top of
this, equivalent to a further 14 million subscribers. This would equate to a 6 per cent
increment on overall numbers, meaning that there should be more than 250 million
Internet subscriptions in India by 2020, compared to 39 million in 2010.
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Overall Internet subscriptions expected to increase 6%,
representing an additional ~1 subscriber per 100 population

Reduced

Total active Internet subscriptions
M]
300 -

251.7
Assumed
2007 Assumed full effect 192.1
roll-out start 163.0
139.7
114.8
e 236.8 | Baseline
1001 1535 178.9 '
130.8 :
39.0 504 106.7
39.0
0 T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Additional uplift from improved quality of service in urban

areas expected, but not included for conservativeness
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Exhibit 5.4 Total subscriptions

This is a conservative estimate, excluding the extra numbers to be expected as a result
of the enhanced quality of service that devoting the Digital Dividend to mobile
broadband would also bring to urban areas.

5.3 Economic Benefits

Allocating the 700 MHz band to mobile would bring far greater benefits to India than
the current public use. Not having to digitalize current terrestrial broadcasting like its
neighbouring nations, India has the opportunity to take a leading position and shape the
development of mobile broadband in the UHF band. Implementing the APT Wireless
Forum’s suggested band plan for Asia Pacific*, India can exploit economies of scale and
reduced cost of service to make broadband available throughout the country. For
conservativeness and consistency, the alternative use modelled in this report is
broadcasting, even though it is unlikely to be the alternative use in India. This is because

4 2x 45 MHz harmonized band plan agreed by the 9th Meeting of the APT Wireless Forum in Sep 2010
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broadcasting will likely have the greatest potential economic impact, relative to the
other alternatives.

India is in a unique position to shape development of mobile
broadband in the 700MHz band

Not needing to digitize current ... could create significant first-mover
terrestrial broadcasting... advantage in Asia Pacific
India currently utilizes the 700 MHz band for various Implementing the APT band plan could kick-start the
public use market ahead of other countries
« Possibility to shape the market and technical
Countries across Asia Pacific will switch over to development
digital television in the next 2-10 years, e.g.: » Reach economies of scale in network equipment and
« Australia: 2013 handset manufacturing
« Indonesia: 2014-2018
« Korea: 2012 Opportunity to greatly reduce cost of service and
« Malaysia: 2015 make broadband widely available in India
« Handset and service cost important barrier of uptake
Most countries likely to allocate 700 MHz band to « Can take leading position due to India's size and first
mobile broadband mover advantage
« 2x 45 MHz harmonized band plan agreed by the 9 « Cooperation with neighbors needed to achieve full
Meeting of the APT Wireless Forum in Sep 2010 economies of scale benefits

For conservativeness, alternative use will be modeled as

broadcasting, as it will have the highest potential impact!

1. India currently uses the 700 MHz band for various public use, for which it is difficult to estimate socio-economic impact. Broadcasting is modeled as an upper bound of alternative use
Source: GSMA; Telecom Regulatory Authority of India
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Exhibit 5.5 Shaping 700MHz development

India’s GDP is already among the fastest growing in the world, but allocating the 700
MHz band to mobile would still make a significant difference. Mobile broadband can
generate a $71B incremental increase over the period from 2014 to 2020. The benefit
from broadcasting would be just over one tenth of the mobile dividend - $3.3B.
Therefore, allocation to mobile would generate an additional benefit of $68.1B, or
$43.8B in net present value.

THE BOSTON CONSULTING GROUP e GSMA October 2010



77

Total GDP will increase ~US$ 68B for the period 2014-2020

US$ 68.1B increase in GDP ... largely driven by increase in business
for 2014-2020 (US$ 43.8B NPV') ... productivity
Incremental GDP [US$ B] GDP contribution 2010-2020 [%]
20 100 e
GDP 2010 1%

US$ 1595B 80

68%

40

17%

1%

T T f 1
2014 2015 2016 2017 2018 2019 2020 Total Productivity increase  New biz activity ~ Telco value chain

I Mobile broadband Broadcasting? I Agriculture  [] Manufacturing [] Service
1. Net Present Value 2010-2020 based on discount rate of 5%, corresponding to 1 year Government securities rate

2. India currently uses the 700 MHz band for various public use, for which it is difficult to estimate socio-economic impact, broadcasting is modeled as an upper bound of alternative use
Source: BCG analysis
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Exhibit 5.6 GDP increase

Most of this, around 83 per cent, will come from increased productivity across all sectors.
The bulk of the increase in GDP, almost 68 per cent, would come from increased
productivity in the service sector. This would see a productivity increase of 4.7 per cent
by 2020, 0.4 per cent more than would have been observed without the allocation of the
700 MHz band to mobile. A further 11 per cent would come from higher manufacturing

productivity. This sector would see an increase of 2.4 per cent by 2020, 0.2 per cent
higher than the baseline.
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~0.2% and 0.4% additional uplift in manufacturing and service
firms' productivity due to greater rural adoption

Incorporation of Internet into range of
business operations ...

Suppliers

Customers

Internal
process

3rd party
transaction

Source: BCG analysis

 Integrated supply chain reduces lead

time & stock levels, as well as optimize
logistic and cash management

« Online services can improve customer

satisfaction, reduce costs

« E-commerce and online marketing

increase selling opportunities

« Intranet & email aids knowledge sharing

within organization

« Streamline process saves time & allows

employees to focus on core activities

= Electronic transaction with 3' party such

as banks and government saves travel
time and improve efficiency for
companies

... leads to productivity improvements in
manufacturing & service companies

% Manufacturing
Productivity
51 Increase

2010 2020

Service
Productivity
Increase 4.7

2010 2020

I Baseline Incremental benefit of 700 MHz
No productivity increase expected
from allocating the 700 MHz band to broadcasting
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Exhibit 5.7 Productivity increase

New businesses account for another 17 per cent of the GDP increase. BCG estimate that

by 2020, 138,000 new business activities — either fresh operations within existing

companies or entirely new enterprises — would be created by 2020 in functions varying

from e-commerce for existing businesses to reselling hardware and software,

agricultural trading and ICT maintenance.
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Allocation of 700 MHz band to mobile could result in ~138K
new business activities! by 2020...

Increased Internet penetration creates ... contributing to the generation of new
opportunities in new spaces ... businesses activities
Cumulative new businesses [000] 138
n e-commerce
Vgeb.sne ICT training for existing
esign y
businesses
107
T . . Onli_ne 100
. e-job services specialty
maintenance
stores 79
Education Agricultural Eroarammin 53
application trading 9 9 50
35
Online Entertainment SERCERR ) 18
n software
outsourcing content
reseller 3
0
2014 2015 2016 2017 2018 2019 2020
1. New business activities includes of new as well as new areas within existing firms
Source: EIU; MIT/ICMU; MOSPI; Indiastat; BCG analysis
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Exhibit 5.8 New business activity

These would generate more than 328,000 new jobs in 2020, many of them in rural areas
as access to mobile broadband creates new business opportunities. This, again is a
conservative estimate, excluding those created by increased productivity in additional

firms, but still outweighs by far the 2,100 jobs that would be generated by allocating the
700 MHz band to broadcasting.
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... and create 327K new jobs relative to alternative use

New business activity will
drive job creation

327K more jobs from mobile than from
broadcasting

New businesses created as a result of 700
MHz band will create more opportunities for
employment
« Diverse range of opportunities, from high-
skilled technical roles to basic service
functions, e.g.., distribution of goods
« Significant portion should be created in rural
areas, as 700 MHz band enables new
business models

Although increased productivity in additional
firms should spur further job creation, this is
excluded from the analysis
* In line with general approach of making
conservative assumptions where possible

Note: Rounded to nearest per thousand

New jobs [000]
400

300

200

100

2.1

327

328.7

286.6

I

Source: EIU; CIA World Factbook; Manobi; OECD; Indiastat; MOSPI; CSO; Capitaline; Press Searches; BCG analysis
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Alternative use!

Mobile

[] From new business creation
[ 1P value chain

1. India currently uses the 700 MHz band for various public use, for which it is difficult to estimate socio-economic impact, broadcasting is modeled as an upper bound of alternative use

Exhibit 5.9 New jobs

By driving greater economic expansion, using the 700 MHz band for mobile would

generate higher revenues for the Indian government. An extra $16.1B would accrue in

tax income over the 2014-2020 period, slightly more than half of it from taxes on

productivity and new businesses and most of the rest from corporation tax, compared to

less than ten per cent of that - $1.5B — from the broadcasting option.
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In total, allocating 700 MHz band to mobile could contribute
additional ~US$ 15B" to government revenues 2014-2020

Productivity benefits of mobile drive Net benefit over broadcasting expected
increased tax revenues for government to be US$ 14.6B for by 2020
700 MHz band will increase productivity, and US$ B N
hence output, which will in turn increase 20 4 4@1@ Est. TaxRev 2010
government revenues l US$ 220B
* Increased adoption by rural industries
* Greater adoption of mobile broadband to 151
supplement fixed broadband
7.1 Corporate tax on profit
Incremental taxes from usage of 700 MHz 107
band expected to be ~US$ 16.1B over 6 years
» ~US$ 14.6B more than broadcasting over the
pe“odl 5 - 8.6 Tax on prqductivity
« Incremental broadcasting taxes likely to be and new biz
lower than the estimated US$1.5B, as some e Income tax
of the profits for the new channels will come at 0 ,io'oiazo.z=£g“'ammees

the expense of existing channels Alternative Use? Mobile

1. Net Present Value of US$ 9.38 calculated at 1-year GSec rate of 5% (TTM average)
2. India currently uses the 700 MHz band for various public use, for which it is difficult to estimate socio-economic impact, broadcasting is modeled as an upper bound of alternative use
Source: EIU; CIA World Factbook; Manobi; OECD; Indiastat; CSO; Capitaline; Press Searches; BCG analysis
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Exhibit 5.10 Governmental revenues

5.4 Social Benefits
While the potential economic benefits from allocating the 700 MHz band to broadband
are clear, they are just one aspect of the potential benefits, as the social dividend from

such a decision is also likely to be significant.

While India already derives some benefits from Internet access, such as basic IT literacy
and access to remote markets, these would be vastly increased by allocating the 700
MHz band to mobile broadband. It would reach parts of India that are currently poorly
served by Internet infrastructure, and unleash applications not currently supported —

bringing benefits to individuals, companies and districts in those areas.

In particular, this use of the Digital Dividend would help progress towards the key socio-
economic goals identified under India’s 11* Five Year Plan. This aims for inclusive

growth in order to attain the following goals :
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e Education - reducing drop-out from elementary schools, increasing enrolment in
higher education and improving adult, particularly female, literacy

e Health - reducing infant and maternal mortality, reducing malnutrition and
anaemia among women and children and boosting rural healthcare facilities

e Income and Poverty — boosting agricultural GDP and increasing rural

employment

Mobile broadband can help address key socio-economic
goals of India's 11th Five Year Plan to drive inclusive growth

Key socio-economic goals identified by Levers enabled by utilizing
India's Five Year Plan 2007-2012 the 700 MHz band

Education
+ Reduce elementary school drop-out rates
< Boost enrollment for higher education
< Increase adult, specifically female, literacy
Rural
Healthcare development
+ Reduce infant and maternal mortalit
« Reduce malnutrition and anemia am)(l)ng children and o o e o
women

* Boost rural healthcare facilities Accessible Improved  Financial  Facilitate e-

Education Healthcare Inclusion Government
Income and Poverty

« Boost agricultural GDP
« Drive rural employment
Mobile Broadband

Empowering individuals and underprivileged groups is a

component of sustained socio-economic improvement

Source: Indian Planning Commission
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Exhibit 5.11 India’s Five Year Plan

5.4.1 Education

Access to education is a serious problem for India. It has low literacy rates, which are
most acute in rural areas and among women. Whereas 86.3 per cent of city-dwelling
males in India are considered literate, less than half — 46.1 per cent — of females in rural

areas are.

Many Indians do not complete even a basic education. The average time spent in

education is only 10 years, nine for women. This compares to 13 years in Malaysia and
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12 in Indonesia. Drop-out rates are high and there is low enrolment in secondary
education. This creates problems when people move into the workforce, with education
deficiencies — poor numerical, verbal and analytical skills and/or a skill set not aligned

with industry needs — making many unemployable.

These problems are underpinned by poverty and inequality and deficiencies in the
school curriculum. Many children, particularly girls, are taken out of school to work as
farm labour, a tendency that has increased since the financial crisis and particularly

afflicts groups already on the margins of economic life.

Rural schools are particularly handicapped by under-qualified teaching staff with high
levels of absenteeism. They are underfunded, offer limited access to essential resources
such as stationery and libraries, and sparsely distributed - leaving many children with
long, difficult journeys. The curriculum is often outdated, with new changes and new
content taking too long to work their way down the chain of schools and little dialogue

between industry and educators over the skills needed by industry.

o Accessible education

Indian education plagued by low literacy and poor
employability

Low literacy, especially rural, and low ... caused by social inequality, poverty
employability of skilled workforce... and redundancies in curriculum
Low female and rural literacy rate Resource constraints in rural areas key issue
» Rural female population most disadvantaged < Under-qualified teaching staff; high levels of

absenteeism among teachers
< Lack of funding and access to resources like

v
1 1 libraries and stationery
Male ,::] o8 Male ,:"] or - Sparse distribution of schools

Female 72.9 Female 46.1

Average: 80 Average: 59

— e — Deterioration caused by financial crisis;
0 %0 100 0 % 100 marginalized sections more affected
Urban literacy (%) Rural literacy (%) - Children, especially girls, taken out of school
Poor completion of education to work as farm labour
 High drop-out rate from schools
* Low enroliment for secondary education Lack of exposure to new avenues
< Disconnect between industry and academia
Large unemployability of educated workforce on industry skill requirements
» Numerical, verbal analytical skills deficient « Delay in delivering new content / curriculum
due to poor quality of education changes down the chain of schools

» Vocational skill-set not aligned with industry
requirements

Source: India Census 2001; BCG Analysis
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Exhibit 5.12 Educational challenges
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Plans developed by India’s Human Resource Development Ministry (HRD) for
addressing many of these problems will benefit from widespread broadband
penetration. Rolling out mobile broadband in the 700 MHz band is a very cost-efficient

solution that is particularly well-suited to fulfilling this goal.

o Accessible education

National Skill Development Mission (NSDM) expected to
benefit greatly by connecting schools via broadband

NSDM aims to skill / up-skill High broadband penetration will significantly boost
500M people in India by 2022 by: development of education eco-system

1. Upgrading skills to international
standards through significant

industry involvement « Connect all schools via broadband;
HRD provide subsidized computers
2. Engaging private sector in . «  Create online material in regional
. = ; language
identifying and developing the Education « Periodically update curriculum and
right skill set through Public- ES2LS circulate based on industry inputs
Private Partnership (PPP) models +  Provide teachers subsidy to buy
Schools cheap computers
3. Focusing on underprivileged . SDte‘éee'r?lPSf;?ne;? content for each
. . U
secflons a_nd backward regions for S e e Yrepository and
social uplift update in real-time
@ « Use online learning materials
4. Enabling viability gap funding, Students + Interactive cross-classroom,
o learning experience

particularly in sectors where
market mechanisms are ineffective

700 MHz band the most cost-efficient method to provide

high-speed broadband in rural areas

1. provisional 2005 numbers
Source: Annual Report on Education 2007-08 by HRD Ministry
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Exhibit 5.13 National Schools Development Mission

Broadband is also a key element in the National Schools Development Mission (NSDM),
which is intended to improve the skills of 500 million Indians — equivalent to the entire
workforce at present — by 2022. Industry will be heavily involved in upgrading skills to
international standards, identifying and developing skill sets through public-private
partnership models. The mission as a whole will focus on developing underprivileged
sections and backward regions, supplying gap funding where market mechanisms are
ineffective.

All of these aims would be enhanced by the wider educational benefits made possible
by readily available broadband. Virtual platforms lower the cost of high-quality
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materials and make them available to all, irrespective of where they have been
developed. Teacher training would be improved by continued online learning and

access to up-to-date teaching aids.

Education would become more widely available and accessible. Virtual classrooms
encourage the flow of information across groups. The physical and psychological
barriers to learning for marginalised groups are lowered by bringing the classroom to
them via broadband and inclusive, interactive learning processes which reduce social

inhibitions

Adult literacy and vocational training would also be enhanced. Adult literacy would
benefit from flexible schedules incorporating individual-specific syllabi in regional
languages and the removal of the need for formal enrolment in programmes. Vocational
training would both become more accessible in remote regions and more effective as

industry input is incorporated into the online updates of the syllabus.

5.4.2 Health

Mobile broadband would also make a significant impact on India’s health infrastructure,
whose challenges can be clearly seen in the statistics. Rural areas in particular suffer
through poor access to a sparsely distributed hospital network short on both qualified
medical and nursing staff and advanced diagnostic and treatment facilities. The rural
poor are excluded from quality treatment by the concentration of facilities in urban
areas, creating the need to travel for consultation with specialists, and prohibitive drug
prices. Nor has the system improved in line with the growth of India’s overall wealth,

with only 4 per cent of GDP spent on healthcare services and infrastructure.
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o Improved healthcare
6ua|ity of basic health in India adversely affected by poor

healthcare infrastructure

Poor quality of health and lower longevity ... due to poor quality of healthcare
in India... infrastructure, particularly in rural areas
* High infant and maternal mortality rates  Limited access to medical establishments

— Sparsely distributed hospital network

Inf i 1 - .
e g e — Shortage of qualified doctors and nursing

50
18 18 7 5 staff

0 — Lack of advanced diagnostic and treatment
India China  Brazil USA UK facilities
» High prevalence of infectious diseases (e.g..

TB) due to poor diagnosis * Quality treatment unaffordable to rural poor

_ TB Detection?

— Critical care facilities and treatment for major
100 - 66 75 82 87 87 " X
28 TB Mortality? ailments concentrated in urban areas
o 15 4 0 2 — Need to travel long distances for consultation
india  China Brazi USA UK with specialists
— Price of drugs prohibitive compared to
* Lower average life expectancy average rural income

Life expectancy (yrs)

1009 g4 73 72 78 80  Limited government investment in
M development of healthcare infrastructure
0 — Only ~4% of GDP spent on healthcare
India China  Brazil USA UK

1. Number of deaths of infants (< 5 years old) per 1000 live births
2. Detection is defined as number of cases diagnosed among 100 infected patients. Mortality is defined as number of deaths due to TB per 100,000 people
Source: World Bank, Press searches
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Exhibit 5.14 Basic health situation

The consequence of this is that India still has very high infant and maternal mortality
rates, a high prevalence of infectious diseases because of poor diagnosis, and much
lower life expectancy (64 years), not only relative to wealthy countries like USA (78) and
UK (80), but also to peers in the developing world, like China (73) and Brazil (72).

Mobile broadband would enable the delivery of services to remote areas and more
efficient treatment and management of diseases. Health workers would have better
access to government and NGO resources and to online training on advances in
treatment. Expert advice can be delivered to remote regions via mobile vans equipped
with diagnostic facilities and Internet connections to specialists for online diagnoses.
The online collection and analysis of health information would aid dissemination to
health professionals and early detection of epidemics through systematic real-time data

collection.

The urgent need to support initiatives with fast, inexpensive broadband connections is

shown by the way initiatives are being constrained by the limited broadband
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infrastructure currently available in rural areas. Two good examples of this are the real-
time monitoring system launched in Tamil Nadu through SughaVazhvu, and the online
diagnosis pioneered in Himachal Pradesh through e-Sanjeevani.

e SughaVazhvu operates through micro-health centres operated by local
community health workers well informed about health concerns in the district.
They operate an electronic health record system, connected to a central database
and accessed via a portal in the regional language, Tamil. These detailed records
enable experts in leading institutions to offer diagnoses.

e e-Sanjeevani runs via healthcare centres set up in villages and Internet-enabled
mobile vans with basic diagnostic equipment, both of which connect to a central
medical ‘hub’ via the Internet. Web-based applications have been developed for
the online collation of basic tests, while patients can connect to specialists in

urban centres via video conferencing.

Both offer the prospect of significant improvements in health care in their respective
states, but only when there is sufficient broadband penetration will they and other such

initiatives be able to operate on the scale necessary to make the difference they promise.
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o Improved healthcare

Some initiatives already underway, but at early stage
Scalability of model constrained by limited rural broadband infrastructure

Real-time monitoring system launched
through "SughaVazhvu"

Online diagnostic process piloted through
"e-Sanjeevani" in Himachal Pradesh

Rural Micro Health Centres (RHMCs) set up across
Tamil Nadu
* Run by local community health workers well-versed
with basic health concerns in the area

Electronic Health Record (EHR) system established
for collation of outpatient details
« Real-time update to central database
« Portal developed in the local language, Tamil, to
facilitate use by local health workers

"Hub-and-spoke" diagnostic model set up
» Remote healthcare centres established in villages
with internet and connected to central medical "hub"
« Additionally, GPRS-enabled mobile vans to deliver
diagnostic facilities to locations with GSM coverage

Web-based application developed for online collation
of basic medical tests
» Mobile vans enabled with basic diagnostic equipment
* Results immediately conveyed to central hub

Expert diagnosis conveyed by specialists in leading Tele-consultation by experts in leading urban centres
healthcare institutions « Patients can directly interact with specialists via video
« Prognosis enabled by existence of detailed records conferencing

EEm unms
sefgan A dide aduis

2 siaat Cuguriaanafiat

|I |

700 MHz band to mobile will drive
scalability by increased broadband penetration

Source: Press search; Company website; BCG Research
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Exhibit 5.15 e-Health initiatives

5.4.3 Financial Inclusion

While the cities develop, India’s rural majority continue to be affected by low household
incomes, poor access to finance and high unemployment, all of which serve to create
and perpetuate a wide income gap between urban and rural households. In 2009 the

average household income in cities was more than twice as high as in rural areas.

Rural businesses are largely localised, with little access to wider domestic or global
markets. They serve a market limited by the low household incomes from agriculture,
which characterised by vulnerability to the vagaries of nature and low productivity

because of limited mechanisation.

Most businesses are small scale, based on manual labour with low productivity levels
and with limited opportunity to leverage economies of scale. They have limited access to

financial services because of the sparse distribution of the bank network, low savings
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and insurance adoption rates and poor credit histories resulting from low, uncertain

incomes.

e Financial inclusion

Low income, fewer employment opportunities in rural India
widening rural-urban divide

Low household incomes, poor access to
finance, low employment...

Large income gap between urban and rural
households (average monthly income, 2009):

... owing to sluggish growth of rural
economy

Rural economy largely driven by agriculture
* ~60% of Indian workforce employed in

agriculture, predominantly in rural areas

Low household incomes with high variability
< Limited mechanization of agriculture leading
to poor productivity
« Success of crop and financial stability
contingent on vagaries of nature

Rural N
G2250
Urban “—

Limited access to financial services
» Sparsely distributed bank network
« Large sections of population unbankable
» Low savings and insurance adoption rates

Low profitability of small-scale businesses
« Employ manual labour with low productivity
« Limited economies of scale to leverage
« Limited access to finance owing to poor credit
Largely localized businesses history, resulting from meager and uncertain
« Lack of awareness and customer outreach incomes
due to limited access to wider domestic and
global markets

Source: NCAER - Great Indian Middle Class Report; Press Research; BCG Previous Case Work; BCG Analysis
THe BostoN CONSULTING GROUP

Exhibit 5.16 Rural-urban economic divide

Mobile broadband helps to address these limitations, with the potential to generate
sustainable businesses capable of revitalising the rural economy. It offers businesses a
means of selling into wider markets, of taking part in outsourced information
technology work such as data entry, and the possibility of replacing unproductive
manual labour with reliable electronic processes. Internet banking offers companies a
convenient, safe and low-cost way to save and borrow money that can be as important
as financial aid and access to credit. Insurance can offer protection against financial

shocks while mobile accounts protect insurers against credit risks and transaction costs.

A fine example of how Internet-based business can underpin a self-sufficient local
economy is provided in India by ITC’s e-choupal, an online market and information
system for farmers, which has provided support for around 4,000 previously

marginalised farmers since it was set up in 2000.
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The site develops localised content for each user, with smart card access tracking the
specific interests of each farmer. Awareness is spread by mobile vans and virtual
helpdesks. The online model provides immediate payment once a purchase has been

recorded electronically, with transactions rewarded according to volume and value.

e Financial Inclusion

ITC's e-choupal has empowered ~4M farmers since 2000

Ensured economic independence of hitherto marginalized farmers

Helped drive farm revenues and

Key highlights of the program productivity
Development of localized content for each user * Improved farm productivity through
* Smart card access tracks specific interests of adoption of latest advances in

individual farmers technology
— Timely detection and treatment of
Awareness drives White Spot virus in shrimp seeds
» Mobile vans to educate farmers greatly reduced risk faced by
» Development of virtual helpdesks possible through farmers

broadband proliferation
* Awareness of global and domestic

Promote online business model trends in various crops

* Immediate payment to farmer upon electronic — Real-time updates on demand in
recording of purchase different markets

 Online transactions rewarded based on volume and — Can choose most lucrative market to
value sell produce in

Greater Internet penetration will extend benefit to deprived

sections — 700 MHz band for mobile key to success

Source: ITC Website; press searches
THe BostoN CONSULTING GROUP

Exhibit 5.17 ITC’s e-choupal

Like the health iniatives described earlier, e-choupal can already claim to have brought
genuine benefits to rural India, but its full potential can only be attained when
broadband is more widely accessible.

5.4.4 Facilitation of e-government

Mobile broadband could greatly increase efficiency in the provision of government
services, especially in rural areas, and improve interactions between the government
and businesses and consumers. Particularly in rural areas, a significant amount of
resources are spent on basic paper-based filing, necessitating large staffs and high
transportation and material costs. E-government could also improve the quality and
availability of government services, reducing processing times and thereby helping to

improve national competitiveness. Examples of services that have seen great
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improvement in efficiency and customer satisfaction are registration of land records and

application procedures.

5.5 Regulatory Issues

Throughout this study, the estimates of benefits have been premised on an appropriate
and supportive government policy. They are dependent on governments allocating the
internationally harmonized frequency band 698-806 MHz, and implementing the Asia
Pacific technical harmonization (the APT bandplan for FDD deployment in the 2X45
MHz based technical harmonisation) to ensure their consumers and society benefit from
the economies of scale in handset and network equipment production. Countries which
fail on either harmonized allocation of the frequency band or technical harmonization

of the frequency band could risk losing out on the potential benefits.

Without access to the 108 MHz of bandwidth, effective rollout may become more
difficult. There may be insufficient bandwidth for ensuring effective competition
between mobile network operators, which may in turn reduce the range and quality of

services, and may lead to increased consumer prices for subscriptions.

Without implementation of the technical harmonisation based on the 2X45 MHz APT
bandplan, economies of scale in network equipment and handset production are lost.
The 9th Meeting of the APT Wireless Forum (AWF-9), held from 13 to 16 September
2010 in Seoul, Korea, agreed on the planning of the UHF band. It adopted two band
plans. One was based on the 2 x 45 MHz with a conventional duplex direction which is
the bandplan supported by the GSM Association and its members and associates. The
APT harmonised UHF bandplan for IMT is a 2X45 MHz bandplan within the 698-806
MHz band and with a lower guard-band of 5 MHz between 698-703 MHz and an upper
guard-band of 3 MHz between 803-806 MHz.

Countries which are out of sync with the agreed band plans will lose out, because
harmonization maximizes economies of scale, limits the risk of cross-border interference

and improves overall usage quality. Especially for relatively small markets like Korea,
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Malaysia and Indonesia, but even for a market of the size of India, in the worst case
scenario, handsets may not be available, or the range of models available to consumers will
be very limited. In the “best case” scenario, failure to harmonize would raise handsets
costs, which negates some of the benefits of the 700 MHz band based broadband. In
addition failure to harmonize adds to the cost of establishing and maintaining the
mobile network because of the need for technical adjustments, such as filtering
solutions and other modifications to transmitters to adjust to non-harmonized band
edges.

It is estimated that non-harmonization would reduce the projected benefits of 700 MHz
band by 5-10%, thereby reducing the jobs, new businesses and taxes that could be
generated by the Digital Dividend.

Beyond ensuring harmonized allocation of the 698-806 MHz band to mobile and
implementing the technically harmonized bandplan to generate economies of scale,
governments and their regulators need to provide a stable, supportive, predictable and
transparent environment for operators and their investors and for equipment vendors
and handset producers and their investors. Without this investment, overall efficiency
and speed of rollout will be hampered. In particular, prices for spectrum fees should be

set to ensure that rural areas get the low-cost provision essential for their needs.
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Failure to harmonize spectrum would reduce benefits,
especially in government revenues and job creation

Non-harmonized spectrum could
increase cost of handset US$2 ...

15

10

[

Sour

Increase in device cost [US$]

Malaysia: $15.0

Korea: $10.4

Indonesia: $4.5

India: $2.0
China: $1.5

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Subscribers [M]

1. Based on interpolation of analysis results by RTT, which assumes a market like China with 80M handsets sold per year will increase prices US$ 1.5, up to US$ 15 for markets with 8M handsets

rce: RTT; GSMA
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... reducing government revenues by 5%
and job creation by 8%

Impact change [%]
0

GDP Taxes New biz Jobs

Exhibit 5.18 Impact of non-harmonization
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APPENDIX - METHODOLOGY

The core methodology for estimating the socioeconomic impact of broadband
penetration comprises four key components, as depicted below in Exhibit A.1.

Methodology overview

model projected adoption rates and revenues

@ Model business adoption based on cost-
Business benefit analysis for firms in each sector
adoption

model
@ Model adoption at household level based on
cost-benefit analysis for each segment

Household
adoption @ Estimate economic impact based on

Analyze three key categories of social
impact

THe BosTon CoNsuLTING GROUP

Exhibit A.1 Methodology overview

The general approach to modeling adoption is to do a bottom-up cost-benefit analysis to
estimate of the number of subscribers in each segment for each year. Adoption is
modeled separately for businesses and households. The methodology for business
adoption, household adoption and economic impact are described in more detail below,
as outlined in Exhibit A.2
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Cost-benefit analysis used to generate subscription/
penetration numbers

Household Breakeven analysis of costs and benefits of
segments adopting Internet
©
£
s
£
Benefits
Costs
Rural Urban

Output
X
Gross margin
X
Productivity uplift

[EEEEEEE|,
OEEREES
Manufacturing
F 11\
uss

« Device
Business « Subscription/
segments access

‘I:II:I

Service Agriculture
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Exhibit A.2 Cost-benefit analysis

In addition, three extensions to the core model will be discussed:

e Impact of assigning the 700 MHz band to mobile broadband mobile and the
consequences of non-harmonization of the 700 MHz band

e Impact of assigning the 700 MHz band to digital broadcasting (an alternative use)

e Extrapolation of results from study countries to the Asia-Pacific region

A.1.A Business adoption model

Estimating business adoption involves three steps:
e Segmentation of firms by size and industry
e Defining the addressable market

e Estimating adoption based on a cost-benefit analysis.

Segmentation Business adoption analysis begins by segmenting firms into agriculture,

services and manufacturing sectors as each have distinct drivers of benefit from
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broadband adoption. Firms in each sector are further divided into large and small firms
based on number of employees, as firm size is observed to drive penetration as well as
the type of package required.

Defining addressable market In some markets, some businesses are not computer-
capable, and these have been excluded from the addressable market. This is done based

on data from the local statistical office.

Estimating adoption Adoption is estimated by analyzing the costs and benefits of
Internet adoption for firms within each segment. Firms will adopt if the increased gross

profit from Internet usage exceed the total costs of ownership.

The primary driver of benefit is the increased productivity that accrues to the firm
because of the Internet. Productivity in this case is defined as gross value added per
worker, or in accounting terms, gross profit per employee. We have leveraged existing
research to estimate the productivity impact of the Internet on industry, both services
and manufacturing, and, in line with those studies, have assumed an increase in labour

productivity of up to 10% for services, and 5% for manufacturing.

Within that range, the exact benefit depends on e-business intensity, that is, the extent
to which the Internet is integrated into processes within the company. For example, a
firm could initially use the Internet for internal emails, then for third party services such
as e-banking or e-government, all the way up to a website with an online store. The
model assumes that productivity increases linearly as e-business intensity increases,

reaching 10% in service and 5% in manufacturing when intensity reaches 100%.

We have cross-referenced a number of studies to estimate the starting level and rate of

change of e-business intensity in the study countries.

Starting e-business intensity An EU study from 2008 measured the level of e-business

intensity in European countries in 2006, providing a benchmark for determining
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productivity uplift. To extend this measure to the study countries, which were not
covered in the original EU report, an independent e-business adoption measure (the
Economist Intelligence Unit e-Readiness ranking), which did cover both Europe and the
Asia-Pacific, was used. A relation between the two measures was found through linear

regression, yielding e-business intensities for the study countries in the year 2006.

Rate of change of e-business intensity The EU report found that countries differed in
growth rate of e-business intensity depending on their categories (such as “large
industrial countries” or “less developed knowledge societies”). The study countries were
assigned to these categories, and their associated growth rates, based on measures such

as their demographic and economic structures.

We have assumed that these growth rates will remain linear over the timeframe of the
study. It is possible that in reality, intensity growth will accelerate due to increasing
network externalities as more companies in the economy adopt the Internet. However,
we have chosen not to make additional assumptions around the rate of change in

intensity, and prefer linear growth rates as they are more conservative.

From these e-business intensities, we derived the projected productivity increases for the

study countries as shown in Exhibit A.3.
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e-business intensity then translated into productivity uplift for
each study country

India Indonesia Malaysia Korea

Productivity increase % Productivity increase % Productivity increase % Productivity increase %
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0

T T T T d 0
2010 2012 2014 2016 2018 2020 2010 2012 2014 2016 2018 2020
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—®— Service
—— Manufacturing

1. Extrapolated forward from 2004-2006 trend
Source: EU 2008, "The Impact of Broadband on Growth and Productivity’; BCG analysis

THe BostoN CONSULTING GROUP

Exhibit A.3 Productivity impact

Agriculture The productivity uplift accruing to agriculture from ICT has been more
difficult to estimate, with anecdotal reports varying widely in estimated impact. For
example, in Senegal, the Internet was reported to have helped farmers to make better
decisions about the choice of priority crops, optimal use of fertilizers and product
diversification, leading to a productivity increase of 5%. In contrast, the Bangladeshi “e-
krishak” scheme was reported to have increased yields by 65% for some farmers by
providing online information solutions. To be conservative, BCG has assumed a 5%

productivity uplift for small agricultural companies as a result of Internet adoption.

For large commercial farms, the value added from these holdings is assumed to be 20%
of the manufacturing gain for that country at that time. This is based on relative
benchmarks®, and fits well with expected outcomes. The majority of the increase in

value added in family farms is attributable to moving them towards the efficient

5 See ICT and productivity — an economic analysis of Australian industry (Department of Broadband,
Communications and Digital Economy, Australia) 2008
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production frontier, through better information on seed varieties, planting times,
fertilizer, disease treatment, as well as through better prices. Large farms should already
have access to these, and be operating close to the efficient frontier, benefiting from
their larger scale. Therefore, it should not be surprising that the benefit of Internet

adoption is relatively low for such farms.

To estimate the breakeven percentile for adoption, we need to estimate the costs as well
as the benefits. We determine the cost by defining the type of package that firms in each
segment (large vs small firms) are likely to adopt, and estimate the price of such
packages at each point in time. We then estimate the distribution of firm revenues
within each segment, starting from the lowest. The applicable productivity increase is
multiplied against the estimated revenues of the firms within each segment® for each
year to derive the benefit of Internet adoption. The lowest level of firm revenues for
which the benefits equal the cost is the breakeven percentile, and all firms with

revenues above that are assumed to adopt. This process is illustrated in Exhibit A.4.

6 Revenues of firms within each segment are assumed to be distributed exponentially, with a small
number of high revenue firms and a large tail of low revenue firms. This assumption is supported by the
available data
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Graphical illustration for adoption by firms

____________________ <« Maximum

Cost of broadband

< Minimum

% of firms that will adopt broadband
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Exhibit A.4 Adoption by firms

Additional assumptions
Device costs have been excluded from the total cost of ownership for large firms, which

typically already have a 100% computer penetration rates in the study countries.

The number of firms and the revenue of firms are assumed to each constitute 50% of
real GDP growth. From a value added perspective, GDP is equal to the sum of value add
for all firms, and hence, in aggregate, the number of firms and their revenue should
track real GDP over time.
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A.1.B Household adoption

The methodology for household adoption is broadly similar to business adoption.

Defining addressable market Households which are below the poverty line, or whose
communities do not have adequate physical infrastructure for Internet access, are
excluded from the addressable market.

Segmentation Households are segmented according to location and income. Consumer
research suggests that location (urban vs rural) is a primary driver of likely adoption
behavior as IT literacy, availability of services and awareness are driven by the
rural/urban environment. For each location, the population is divided into “high” and
“low” income based on their potential to be early adopters. A household is defined as
“high” income if its expenditure on communications/IT, as reported in the local

household expenditure survey, is higher than the average for that population.

Estimating adoption Adoption is estimated by analyzing the costs and benefits of
Internet adoption for households within each segment. Households for whom the

benefits from Internet usage exceed the total costs of ownership are assumed to adopt.

Estimation of benefits for households
Benefits for households are divided into two categories: “Needs”, which are expressed as
a percentage of household income, and “wants”, which have a fixed dollar value for

each segment.

“Needs” comprise the following

e Productivity gains from household businesses, calculated by multiplying the

applicable productivity gain for the country against the proportion of
household income derived from entrepreneurship and self-employment

e Productivity gains from agriculture. Studies suggest that households can

increase their income by ~15% from better information and better prices, and
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this is multiplied against the proportion of income from agriculture for rural
households

e (Cost savings from online procurement/shopping are estimated based on an

analysis of household expenditure. Elements of expenditure which could be
spent online are identified, and multiplied against the possible savings based
on available benchmarks.

e Time savings for urban segments are also factored in. Time savings can be

generated through email access on-the-go, search functions to locate
destinations, etc. Studies support the view that leisure time is valued at more
than or equal to the hourly wage rate, and this ‘perceived’ value of time is
included in the needs estimate

“Wants” benefits capture the perceived benefits of Internet use, e.g.,
e Information search, e.g., news, websites of interest
e Entertainment, e.g., games, sports scores
e Social networking, e.g., instant messaging, online communities

e “Sophistication”, keeping up with global trends

Recognizing that these elements are inherently difficult to quantify, the approach taken
in this report is to express consumer’s willingness to pay as a multiple of Average
Revenue Per User (ARPU) for mobile voice. The argument is that mobile voice can
provide many similar functions, and provides us with a starting point for estimating
what consumers might be willing to pay. Each consumer segment is assessed based on
the value they are likely to place on each of the elements. In general, urban high income
segments are assumed to have the highest want benefits, and rural low income
segments the lowest. The “wants” estimates are also cross-checked against expenditure

on relevant categories (e.g., entertainment and recreation) as a further sanity check.
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Estimation of costs for households
The total cost of ownership for households comprises the cost of access device and the

cost of subscription.

Adoption is likely to be via mobile phone among less
developed countries (LDCs)

LDCs likely to leapfrog fixed broadband to Already, mobile phone subscriptions vastly
mobile Internet outnumber fixed broadband in LDCs

Simplicity of mobile phone interface makes it the
most likely platform for Internet communication for Subscriptions per 100 people, 2009
the less IT literate 150 -
* Mobile phone banking offers insights for how mobile
Internet may leapfrog fixed infrastructure
« Familiarity with such mobile-based models will make it
more likely for LDC citizens to preferentially access
Internet via mobile
100 -
Mobile Internet access may be available before fixed
line in many rural areas
* Cheaper and faster to build cellular phone-based
infrastructure in lower density areas, compared to

fixed line ’
Ny - 50 Mobile
« Effect will be strengthened by 700 MHz adoption, L .
h . [ Fixed
which can cover 2.5-3x the area of conventional cells BB
04 1 1 6] H
India Indonesia Malaysia Korea

Source: ITU
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Exhibit A.5 Adoption platform for study countries

Choice of access platform varied between countries. In countries such as India or
Indonesia, where fixed broadband penetration was <1% but mobile penetration was
high and still rapidly growing, phones with basic Internet connections were assumed to
be the primary device for potential Internet connections (see Exhibit A.5). In contrast,
Korea and Malaysia have higher PC and fixed broadband penetrations. Thus, in these
countries, the PC was assumed to be the primary access device for high income

households.

Subscription and device costs were then estimated for these assumed access platforms,
based on market data and expert interviews. The costs were typically of the lowest

category of device and subscription that could fulfil the associated “needs” and “wants”
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benefits. Projections were also made on the rate of decline in costs over time, in line

with experiences in developed countries.

Estimation of adoption

With the above information, the breakeven percentile for household adoption can now
be calculated. The distribution of households by income can be estimated from data
from the national statistics offices”. The breakeven percentile is defined as the
percentile for which the total benefits (“needs” as % of income, plus “wants”) equals the
total cost of ownership. Households at or above that level of income are assumed to

adopt.

Additional subscriptions within the household

The possibility that households could adopt more than one connection is also addressed
within the model. This could represent a family supplementing the main fixed
household connection with a Blackberry subscription for the businessman father, or
perhaps a mobile broadband subscription for an undergraduate child. Households are
assumed to adopt subsequent subscriptions if the total “need” and “want” benefit is
sufficient to cover the total cost of ownership (service and device) of multiple
subscriptions. To be conservative, no incremental benefit has been assumed from the
fact that the subsequent subscription is mobile. The number of subscriptions has also
been capped to 3 subscriptions for urban high-income households, to reflect the average

household size in these segments.

A.2 Economic impact model

The economic impact model uses the Internet adoption figures from the adoption
models to calculate their effect on 5 key economic parameters: productivity
improvement, new business activity, jobs created, GDP impact and tax revenues. These
are accounted for with respect to the telco supply chain, as well as the economy at large.
The productivity impact and new business activity parameters , in particular, are more

applicable to the general economy than to the telco industry specifically.

7. This is typically reported in deciles, but was converted into percentiles through interpolation
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Economic impact model takes Internet adoption figures from
household/business models and derives 5 key outputs

Household Business
adoption adoption
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P e 9 New e o é
roductivity New Impact on

q business
improvement activity Employment GDP

Impact on / / /
ISPs/telcos
Impact on
general

economy

Tax revenues

Effects are covered under "general economy" and not explicitly measured

Model accounts for both direct effects (on ISP/telco supply
chain) and impact on general economy
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Exhibit A.6 Parameters of economic impact model

Productivity impact
We have already argued that Internet adoption will improve the productivity (gross
value added per employee, or gross profit per employee) of firms that integrate it into
their operations. Exhibit A.7 shows how productivity gains at the individual firm level
are ultimately translated into GDP impact at the economy level. This is done by
multiplying the productivity gain at the firm level by the Internet adoption rate and the
total GDP contribution for each of the 6 segments in the business adoption model. The
productivity impact by sector is then summed to arrive at an economy-wide productivity

uplift figure.
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Productivity increase is calculated for each of 6 business

segments

lllustrative calculation for small manufacturing sector in Korea in 2015

Productivity impact
per firm (%) X Internet adoption (%) ' X Sector output =

GDP impact for
sector

US$T
8 100 - 0.6

Productivity 80 -
increase of
3.2% 0.4
60 |
|
44 Adoption rate
40 - of 68% Small Mfg
02" accounts for
" US$ 336B
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3.2%

68%
X

US$ 336B

Note: Assumes that on average, firms hold their level of constant, hence pi increase is translated into additional output, not into reduced employment.

Source: EU; UNCTAD; EIU; BCG analysis
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Exhibit A.7 Productivity impact calculations

New business activity

The Internet creates multiple opportunities for entrepreneurs to exploit. These include,

but are not limited to:

Businesses based on offering Internet access and its benefits to first-time or

low-income users, such as Internet cafes, digital studios

Leveraging the Internet as a sales channel for goods or services

Using the Internet as an information aggregator to bring together buyers and

sellers, such as with an online auction site or job search services

Providing services to other Internet businesses, such as website design, e-

commerce platforms, server and storage
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New business creation is estimated by extending U.S. study
correlating penetration with new business growth

Analysis supports broader applicability of US Data suggests relationship holds for
study on new business creation multiple countries

US study found a 0.5%-1.2% increase in new i .
businesses per 10% increase in broadband New businesses/Total businesses (%)

Correlation analyzed for more general case
< Looked at Internet penetration, not only broadband ...
+ ... and multiple countries

Findings were in line with US study, and suggests
applicability to broader range of countries
« Analysis suggested 1% increase in new businesses
per 10% increase in Internet
* Regression supports hypothesis of positive correlation
— 67% probability of impact in 0.8%-1.2% range Coefficient = 0.1%

T-test =4.8

0 20 40 60 80 100
Internet penetration (%)

10% increase in Internet penetration correlated with 1%

increase in new business creation

Source: EIU data; "Measuring Economic Impact of Broadband in the US", MIT 2006; BCG analysis;
THe Boston CONSULTING GROUP

Exhibit A.8 New business creation

The study assumes that a 10 percentage point (pp) increase in overall Internet
penetration will increase the rate of new business formation by 1%. This means that, if
there are 1 million companies in the economy, ten thousand additional new businesses
will be formed each year for every 10 pp of penetration. This relationship was reported
in a study in the US, and supported by an analysis of a broader dataset of countries, as

can be seen in Exhibit A.8.

These additional business activities are assumed to have the average revenues, profits
and number of employees as the average small firm in the economy, thereby

contributing to GDP as well as job creation.

GDP impact, employment and tax revenues
The last 3 parameters can be estimated by combining new business/productivity results

with the direct impact of increased broadband adoption on the ISP supply chain.
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e Incremental employment is estimated as the sum of employment resulting from
additional jobs in the ISP supply chain, and new business employment. The latter
is derived by multiplying new business creation with employment per new firm,
from historical statistics. The former is estimated using the ISP job/profit ratio —
that is, the number of employees the ISP needs to hire in order to generate $1 of
value add. When multiplied by ISP broadband revenues (which is the sum of
value adds across its supply chain), this ratio yields the total number of jobs
created within the industry.

e GDP impact is calculated for the ISP supply chain as the sum of the following
components: infrastructure spending as a result of 700 MHz band rollout;
regulatory fees; additional wages paid to employees; and profits. In keeping with
the principle of conservative estimation, care is taken to account for payments
that may be made to foreign entities and thus have no GDP impact in the study
country. Specifically, infrastructure spending and profit have been multiplied by
their “% domestic share” in order to account for foreign outflows and avoid
overestimating GDP impact.

e Although not a component of GDP, contribution to government revenues, in the
form of taxes and regulatory fees, is an area of keen interest, and is therefore
reported alongside the other economic metrics. The main components are: Value
Added Taxes and corporate taxes accruing from new businesses, productivity
increase as well as the ISP incremental revenues; income taxes from incremental

employment; and regulatory fees and other industry-specific taxation.
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A.3 Impact of the 700 MHz band and technical harmonization

Having built up a core model that translates price, income and industry data into
broadband adoption and economic impact figures, we are now in a position to model
the impact of the 700 MHz band by considering the different scenarios.

As statistics on Internet adoption frequently use different terms and definitions, the
BCG methodology refers to Active Subscriptions, being the number of fixed and mobile
Internet subscriptions actually being used, and taking part in the estimated socio-
economic benefits, as shown in Exhibit A.9. For fixed line Internet, typically the number
of users reported is higher than number of subscriptions, as people may use the Internet
at cafés, or several share one household connection. For mobile Internet on the other
hand, typically the number of subscriptions is higher than the number of actual users, as
subscriptions are counted as Internet enabled devices — including dongles — in areas

with 2.5G or better coverage, regardless of whether they are used.

Baseline Internet penetration calculated as Active
Subscriptions, to better predict economic impact

Internet statistics differ 2010 baseline aligned with
according to subscription vs usage national and industry statistics
For fixed line internet, generally Users > Subscriptions Number of subscriptions (M), 2010 estimate
* Many people use internet at cafes, or share in household 20 lllustration: India
< Each subscription often shared with secondary users
< For mobile internet, generally Users < Subscriptions
« "Subscriptions" counts people with Internet-enabled 200
phonest! in areas with 2.5G or better coverage
« A subscription could potentially go unused due to
unwillingness to pay incremental data charges or lack of
awareness of the Internet 150
Number of subscriptions
206.8
Subscribers 100
who don't
access
Total Internet
mobile on mobile
Secondary Internet
users subscribers
who don't 50 189
pay for o
subscription,
excluded
i e l e l

T
Fixed + Mobile Internet  w Total # Total Active Fixed Mobile Internet Total Total Active

1. Includes dongles and other wireless data devices
Source: TRAI Telecom Subscription Data as of 31st August 2010; IDFC Securities Indian wireless June 2010; Wireless Intelligence; GSMA; TeleGeography; BCG analysis
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Exhibit A.9 Active Subscriptions

Scenario 1: Allocation of harmonized 700 MHz band to mobile broadband
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We assume that the 700 MHz band based mobile broadband is rolled out 2014-2015, and

measure the effect to 2020. The key changes in the scenario are:

Subscription price decrease of 6-10% to consumers as a result of service cost
reduction

The 700 MHz band will primarily impact infrastructure roll-out costs in rural
areas, as it has a much greater range than the 1800 MHz band, 2100 MHz band or
2600 MHz band based transmissions. Differences in propagation characteristics of
the various frequency bands implies that utilizing the 700 MHz band in
comparison will require fewer towers to serve a particular area. We assume that
these savings, as a percentage of overall ISP costs, are passed on to the
consumers, with the caveat that this may require a competitive telco market or
government regulations on the use of the 700 MHz band to drive adoption
through lower prices. With a conservative infrastructure cost reduction of 50%
(dependent on network topology and degree of pre-existing infrastructure in rural
areas), the most conservative estimate for savings is 6% based on BCG’s
benchmarks on telco cost structures, although experts believe the number could
be significantly higher. Based on discussions with industry experts, a 10% cost
decrease is applied for Malaysia, Indonesia and India, while 6% is applied to

account for Korea’s more mature network.

Increase in rural household benefits by 10-20%

This assumption accounts for the network externalities created by the projected
increase in mobile broadband penetration in the rural areas. As rural penetration
increases, more applications and services will be developed to service the rural
areas, in turn increasing the benefit of mobile broadband subscription. Therefore,
“needs” benefits are assumed to increase by 10%, and “wants” by 20%, which is

typically sufficient to close the existing gap between rural and urban benefits.

Increase in rate of productivity growth
As productivity gain from Internet adoption is modeled on e-business intensity in

the business adoption model, allocating the 700 MHz band to mobile broadband
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is expected to increase the rate of e-business intensity growth. This reflects both a
network externality as more rural firms come online, and also the increasing

value of the Internet to all firms as Internet penetration increases.

Additionally, to simulate the lag time required for the economy to build awareness and
fully realize the potential of deploying mobile broadband in the 700 MHz band, the
above assumptions are phased in over two years.

Scenario 2: Allocation of 700 MHz band to mobile broadband, but non-harmonized
bandplan
e Increase in device cost by $1.5 - $15
Non-harmonized bandplan forces handset manufacturers to customize handsets
specifically for the non-harmonized countries. This raises the R&D and
production cost of the handset, due to the need for circuit board redesign and
additional RF components. A study by RTT on the cost effects of non-
harmonization further argues that such a niche market would benefit less from
product development efforts due to its lack of scale, leading to cost as well as
value inefficiency compared to harmonized country. As shown in Exhibit A.10,
this implies a per-handset price increase of US$1.5 in a market like China with
80M sold handsets per year, up to US$15 for markets with 8M handsets.
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Increase in device cost [US$]
15 4

Malaysia: $15

10

Indonesia: $4.5

India: $2

China: $1.5

0

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Subscribers [M]

Exhibit A.10 Device cost increase due to non-harmonization

A.4 Impact of allocating 700 MHz band to broadcasting

As digital broadcasting has been identified as the most likely alternative use for the 700
MHz band, it is necessary to compare the effect of allocating the band to Digital
Terrestrial Television (DTT) rather than to mobile broadband. These effects are
calculated by considering the effects of incremental DTT channels on GDP impact, new

jobs, new businesses and taxes — thus allowing comparability with the core model.
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Unlike mobile broadband, most incremental effects in
alternative use model are confined to broadcast industry

Incremental economic impact

Few incremental
GDP impact Telcos im?ut:ter :es Broadcaster img::ti :es externalities from
additional broadcasting
« Existing public service
- Total output . . . O channels already
provide wide range of
educational content
- New jobs . . . Q  Special interest groups
well served by
cable/satellite
| New business/ * More DTT channels will
productivity @ . @ O increase reach of niches
but not expand range of
channels significantly
— Tax revenues . . . Q
Mobile Broadband Broadcast

Digital dividend broadcast has few externalities above

what is already available through public service broadcast
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Exhibit A.11 Economic impact of broadcast vs. broadband

However, unlike mobile broadband, 700 MHz band based broadcast is not likely to have
many incremental externalities on the general economy (see Exhibit A.11). While it is
true that broadcast plays a crucial role in disseminating of social messages and
educational material, most of these externalities can be captured by existing public
service TV channels. Special interest groups are also well served by cable, satellite or
IPTV in most markets, especially since the number of channels can be increased from
the current baseline even without the 108 MHz bandwidth of the 700 MHz band being
allocated to broadcasting. Therefore, the broadcast model focuses on the economic
effects of the broadcast industry rather than the general economy.

Estimation of socioeconomic impact of incremental DTT channels
The broadcast model estimates the number of additional DTT channels that 700 MHz
band can hold, and combines that with per-channel revenue and employment in order
to arrive at GDP output and job creation. Government taxes are then derived from these

figures.
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The key assumptions in the broadcast model were:

Incremental number of TV channels

We assumed that the maximum technically feasible number of TV channels will
be added to the study countries’ broadcast offerings. This was determined by
estimating the number of multiplexes that could fit in the 698-806 MHz band, and
assuming 10 digital TV channels to each multiplex. The 10:1 compression is based
on DVB-T/MPEG4 standards, which is optimistic as the MPEG2 to MPEG4
upgrade has not been applied yet in most countries. DVB-T2 compression, which
further offers 30-50% spectrum savings, was not assumed as it has been used in
most countries to implement High Definition TV, which would not result in more

TV channels overall.

Revenue per incremental TV channel

Additional TV channels create incremental value add across the broadcast supply
chain, from production houses to content aggregation and distribution. To
measure this incremental effect, we consider the additional revenue earned by
broadcasters as a result of the additional TV channels, which is the sum of these
value add components. In theory, the revenue of each marginal TV channel
should be approximately equal to the lowest-revenue TV channel in each study
country, since a popular TV channel would tend to replace less popular offerings.
However, in the interest of conservativeness, BCG has estimated incremental TV
channel revenue as the average TV channel revenue within the broadcast

industry.

Employment per incremental TV channel

From interviews with experts in the broadcast industry, BCG estimates that each
additional syndicated TV channel creates only a small number of jobs since they
only need to package and distribute local content, while TV channels which
produce content will have more employees. The TV channel mix was assumed to

be 50-75% local, depending on the nature of the film and broadcast industry in
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each industry. Channels subsidized with public funds were excluded from the
analysis because they utilize government funds which could have been used in

other job creation/economic stimulus measures.

In general, the broadcast model was calculated based on best-case estimates in order to
deliberately overstate the effect of allocating 700 MHz band to broadcast. However,
evidence from countries that have made the DTT transition suggests that incremental
revenues and number of TV channels may be lower than expected due to issues of
commercial (rather than technical) feasibility. In Exhibit A.12, the average number of
digital terrestrial TV channels in Europe is 32, compared to the 25-35 incremental TV
channels used in the broadcast model. Also, in a market with hundreds of TV channels,
each incremental TV channel is unlikely to gain significant market share without
cannibalizing existing TV offerings, reducing the overall value add to the industry.
Therefore, the total economic impact of allocating 700 MHz band to broadcast is likely

to be lower than the results reported in this study.

Number of Digital Terrestrial TV channels
in Europe

avg. 32 national channels

I Pay
[ | Free/Pay
[ | Free

Z
I
[ T N NN T N N NN N (N N |
N
[uN

Exhibit A.12 Number of DTT channels in Europe
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A.5 Extrapolation methodology

Having compared various scenarios for the study countries (mobile broadband, non-
harmonization, broadcast), we can now generalize the results to the region. In order to
estimate the economic impact across Asia Pacific, the region® is divided into three
clusters based on three key benefit drivers; UN’s Human Development Index (HDI),
level of urbanization and current mobile penetration. GDP per capita is also used as an

underlying driver for extrapolation.

Given that the benefits of the 700 MHz based mobile broadband will be primarily rural,
countries with lower levels of urbanization would expect to see greater uplift in overall
adoption, all things being equal. Mobile penetration is used as a proxy of the
technological and Internet sophistication in the country, and countries with lower
penetrations would expect to see a bigger impact from the lower cost of infrastructure
rollout and ability to target current non-adopters. Finally, countries with lower levels of
overall human development would also expect to see a bigger social benefit as mobile

broadband solutions can be tailored to address their most pressing needs.

8 Due to lack of reliable public data, the countries of Kiribati, Marshall Islands, Micronesia, Tuvalu and
North Korea are omitted from this study
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Extrapolation on key drivers require representative study circles

Representative Detailed analysis of social Extrapolate
study circles identified and economic impact based on key drivers

Given India's size and diversity, two Linear extrapolation on key drivers
service areas are chosen: and demographics of used to

» 1 representative of A circles T generalize for whole country

« 1 representative of B&C circles

GDP impact

Study circles chosen as having

medium values of key drivers: ’A—‘

. . Entrepreneurship Tax revenues A

» Gross Domestic Product/capita

R [ BgC
* Level of urbanization
* Human Development Index -

cial benefits
R GDP Tax

Rationale for using "the middle" Education Healtncare

+ By its own most representative of its Others (FS,

cirle b
» Avoid extreme values caused by e.g.

natural resources

Impact of
700

Baseline

Case studies, I
anecdotes
GDP Tax Jobs
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Exhibit A.13 Extrapolation methodology

Cluster A - study country Korea

Consists of countries high on HDI and level of urbanization; Australia, Brunei, Japan,
New Zealand and Singapore. These have all currently more than 90 mobile
subscriptions per 100 inhabitants, HDI above 0.9 and fairly high level of urbanization,
with the exception of Japan at 66 per cent urban population.
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Asia-Pacific countries broken down into three clusters

o Cluster A — highly developed
Urbanization « Total population: 208 M
[%] . « Total GDP: USD 7,203 B
'\ Study country: Korea

100 - si
. Cluster B — developed . ingapore @

« Total population: 1,937 M

« Total GDP: USD 6,535 B

80 | « Study country: Malaysia & Indonesia . South Korea

Australia

New Zealand

'\, Brunei-

O Iran [ ] Malaysiei\\

Cluster C — developed

« Total population: 1,672 M Philippines -@
60 - « Total GDP: USD 1,577 B Fiji
« Study country: India Indonesia
Myanmar Bhutan
40 - -
Pakistan (O)\ Maldives
. .
Bangladesh ® ‘ Laos . Vietnam ® Tonga S Thailand
* Afghanistan i RN “. Samoa
20 CaT‘bOd'la . *. Vanuatu
* Nepal © Sri Lanka
Papua New Guinea" Solomon Islands '
04/} T T T T T T ]
0.0 0.4 0.5 0.6 0.7 0.8 0.9 1.0
s Y @0 O @m0 |

1. Human development Index
Note: Size of bubble denotes GDP at constant prices (2009) , Kiribati, Marshall Islands, Micronesia, Tuvalu and North Korea omitted as HDI is not reported
Source: IMF; UNDP; CIA World Factbook; ITU
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Exhibit A.14 Clustering of Asia-Pacific countries

Cluster B - study countries Malaysia and Indonesia

Two study countries are chosen in order to represent the diversity of this cluster, with
HDI varying from 0.73 (Vietnam) to 0.83 (Malaysia), 56 to 148 mobile subscriptions per
100 inhabitants (China and Maldives, respectively) and level of urbanization from 15 per
cent (Sri Lanka) to 68 per cent (Iran). The cluster consists of China, Fiji, Indonesia, Iran,
Malaysia, Maldives, Philippines, Samoa, Sri Lanka, Thailand and Tonga.

Cluster C - study country India

Being the largest market among the least developed countries in Asia Pacific, India itself
is modeled through deep-dives into two states representing the regulatory authorities
“Metro & A” and “B&C” circles, namely Maharashtra and Rajasthan, respectively. The
study circles are themselves selected to be representative of the other states/regions in

the same circle classification, based on HDI and urbanization, as shown in Exhibit A.13.
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Two study circles to be chosen to represent India's diversity

Urbanization
50 -

Category A
« Total population: 363 M
« Total GDP: USD 347 B Maharashtra
« Study circle: Maharashtra
40 4 .
Gujarat Tamil Nadu
Andhra Pradesh Kamataka Haryana Q Punjab
30 Madhya Pradesh Kerala
d West Bengal
Rajasthan
20 4
Uttar Pradesh Category B and C
Orissa « Total population: 641 M
Q + Total GDP: USD 343 B
10 - « Study country: Rajasthan
Assam
Bihar
04/} T T T T ]
0.00 0.40 0.45 0.50 0.55 0.60 0.65

HDI*

1. Human development Index
Note: Size of bubble denotes GDP at constant prices (2006) converted at INR/USD Interbank rate as of 31/12/02006. Metro circles not included
Source: Directorate of Economics & Statistics of respective State Governments, and for All-India, ITU

THe BostoN CONSULTING GROUP

Exhibit A.15 India study circles

Countries in Cluster C are Afghanistan, Bangladesh, Bhutan, Cambodia, India, Laos,
Myanmar, Nepal, Pakistan, Papua New Guinea and Solomon Islands.

Uplift factors

In order to scale up the effects from individual study countries to the cluster, all
countries in the cluster are assigned an uplift value that is calculated based on the key
drivers. The uplift factor adjusts the results for the study country to all other countries in
the cluster based on their relative level of urbanization and mobile penetration, which,
as noted above, are the key drivers of expected economic benefit.

As shown in Exhibit A.16, the uplift factor is calculated as the inverse of the average of
urbanization and penetration. For countries in Cluster B, the countries’ urbanization
and penetration numbers are indexed towards the average of study countries Malaysia
and Indonesia. Similarly, Indian states are indexed towards the average of study circles
Maharashtra and Rajasthan.
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Extrapolation from study countries based on level of
urbanization and current mobile penetration

Inverse average of urbanization and ... to estimate socio-economic impact
penetration used as uplift factor... for entire cluster of countries
lllustration: Uplift factors for Cluster A GDP impact based on impact/GDP ratio
Py Uplift Cmm%%m *country GDP * uplift factor
Urb. © Penetr. © factor

Governmental revenue based on tax/GDP ratio

Korea 10 o0 100 Tax uplift study country *country tax * uplift factor
Australia 1.10 1.15 0.89 commies Tax of study country

Brunei 0.93 1.08 1.00 Jobs created based on uplift ratio

Japan 0.81 0.91 1.16 m%.%%mmm job increase * uplift factor
New Zealand ~ 1.07 111 0.92 New business creation based on job uplift
Singapore 1.23 1.42 0.75 3 _New biz created study country 1, oy iob increase * uplift factor

coumies Total job increase study country

1. Indexed to study country. For Cluster B, countries indexed to average of study countries Malaysia and Indonesia, for India towards average of Maharashtra and Rajastan
Source: IMF; UNDP; CIA World Factbook; ITU; BCG Analysis
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Exhibit A.16 Extrapolation calculations

As shown in Exhibit A.14, total impact across Asia Pacific is extrapolated along the four
main socio-economic factors. Total GDP impact is calculated for each country as the
country’s GDP multiplied with the study country’s GDP uplift, multiplied with the
respective uplift factor. Total tax impact is calculated based on a tax/GDP ratio, while
both jobs and new business creation are based on the relative uplift in job creation. The

latter is due to lack of reliable, comparable multi-country statistics on business creation.

Uplift factors for all countries are shown in Exhibit A.17.
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Uplift factors estimated for all countries relative to their
cluster study country

Cluster A

Cluster B?

Cluster C'

Australia: 0.89
Brunei: 1.00
Japan: 1.16

New Zealand: 0.92
Singapore: 0.75

Korea: 1.00 (study country)

China: 1.51

Fiji: 1.18

Indonesia: 1.00 (study country)
Iran: 1.05

Malaysia: 1.00 (study country)
Philippines: 1.02

Samoa: 1.52

Sri Lanka: 1.96

Thailand: 1.05

Tonga: 2.05

Vanuatu: 2.01

Vietnam: 1.27

Afghanistan: 1.11
Bangladesh: 1.22

Bhutan: 0.88

Cambodia: 1.23

India: 1.00 (study country)
Laos: 0.89

Myanmar: 1.73

Nepal: 1.70

Pakistan: 0.79

Papua New Guinea: 2.78

Solomon Islands: 2.66

1. Uplift factors based on driver values indexed to the average of the study countries/circles
Note: Kiribati, Marshall Islands, Micronesia, Nauru, North Korea and Tuvalu not included due to lack of reliable data
Source: IMF; UNDP; CIA World Factbook; ITU; BCG Analysis
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Exhibit A.17 Uplift factors
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