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Abstract

Over the last 10 years, the progress made in the global mobile industry has been truly stunning.
Mobile device ownership has gone from being a luxury item to necessity as the feverish rate of
adoption has spread mobile technologies into every corner of the world. As we look into the
next 10 years, it is certain that the mobile phone will be used for much more than just voice
communications. There is an opportunity for private institutions and public enterprises to build
a vision of cohesive mobile services platform that enables and engages the masses to both
fundamentally enhance the quality of their daily existence as well as lead to new opportunities
globally. This paper takes a look at the potential evolution of mobile technology and services
over the course of the next 10 years and discusses an M-Services framework for building and
deploying diverse mobile services. The paper also looks into the challenges of such an endeavor
and steps that will be needed to achieve the vision.
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Introduction

The evolution of mobile services is impacted by several key forces of change; chief among them
are G technology innovation and diffusion, consumer behavior, globalization and the
elimination of economic borders, and easing of regulations to promote trade and commerce.
This is leading to the emergence of new players, new ecosystem dynamics which drive
innovation and the creation of open and common architectures. Given the availability of sub-
$20 handsets, demand from the rising middle-class, mobile networks are being deployed and
consumers are snapping up handsets faster than they can build them.

In 1991, Mark Weiser, in his seminal article, d ¢ KS / 2 Y L3z SNJ 2 F (K
RSAONAOGSR O2YLlziAy3 a al g2NIR Ay 6K
FNOAOES 2LISYSR gAUGK G¢KS Y2aid LINRPF2dzyR (GSOKy?2
GKSYyaStgSa Ayid2 GKS FLIONRO 2F SOSNEBRIF & f

forward to the next 10 years of evolution in the mobile industry, two things are certain. First, by

2018, mobile will become so ingrained and embedded in our daily lives that, as Mark suggested,

it will be indistinguishable from the mundane. Second, the very definition of a mobile device

and mobility will undergo a drastic transformation over the next decade. Instead of just mobile

phones having cellular radios and connectivity, there will be hundreds and thousands of

different devices, each a unique appliance, which will have wireless connectivity to the

network. There will be sensors in the buildings we live in, the clothes we wear, the roadways

we commute on, and the vehicles we drive in. Almost anything and everything of substance will

have connectivity. With the evolution in networking technologies, middleware architectures,

and the mobile devices, we are entering a new era of always-on, real-time access mobile

experience.
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Mobile device: The remote control of our lives

While we have come to know the mobile phone as a communications device, their role in our
daily lives has been expanding. From checking emails, paying for tickets, sending money
transfers, taking pictures of your kids, watching soccer World Cup live, checking commodity
pricing, to emergency response to mHealth (mobile Health), mobile devices have become an
essential tool to help us navigate our day. As figure 1 shows, and as we alluded to earlier, it is
not just the traditional phones that have cellular connection these days, we are slowly but
surely moving into an era where a majority of electronic devices from small tags to giant
billboards will have a communication channel that both machines and humans can interact
with. The basic functionality of camera, messaging, GPS, wallet, camcorder, gaming controls,
rolodex, glucometer, scanner, presence, and context-awareness can be used to build multitude
of applications and services that are customized to specific demographics and regions and go
beyond downloading of ringtones.
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Figure 1. Mobile Device - the remote control of our lives®

Already, in 2008, gigabyte mobile devices are available that can process data at 1-2 Mbps. By
2018, devices will take different shapes and forms, becoming foldable, extendable, and flexible,
thanks to the new display and projection technologies which are just starting to get out of labs.
Chips will be everywhere - in sensors, processors, communication interfaces, and storage. The

Mobile device: The remote control of our lives | © Copyright 2008. All Rights Reserved.



MOBILE SERVICES EVOLUTION June, 2008

portable device will connect to all of these interfaces to gather lots of information, process it,
and present it to the user. Also, we will become more accustomed to interacting with the
devices with touch, stylus, gesture, and voice.

While the network and device play a crucial role, the real intelligence will lie in the software
that ties the middleware and the multiple end-points. Sensors embedded in our infrastructure
(roads, buildings, cars, homes, bridges, oceans, etc.) will alert us of impending troubles and
changing environment. Mobile will make health care service more accessible and will help
farmers across the globe in planning and selling of their crops, all by just a touch of a finger. We
will use the devices to control security panels in our houses, instantly communicate with
experts on topics of interest, and use mobile devices as the sole payment, banking, and
remittance device. The applications and services that will emerge over the course of the next 10
years will bring basic services like health care, enterprise services, and emergency response to
the mass-market in a much more efficient manner.

- Mobile device: The remote control of our lives | © Copyright 2008. All Rights Reserved.
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Mobile Technology Evolution 2008 7 2018

To see where we are heading, it is worthwhile to take a note of the journey of the last 10 years
and what we have accomplished in a short period of time. In 1998, the global mobile
penetration was around 5%; we will be crossing the 50% mark in 2008 and we expect to have
almost the same number of mobile subscriptions as the number of global citizens by 2018.*
Table below summarizes the key performance metrics from 1998, 2008, and 2018.

Table 1. Mobile Evolution 1998-2018"

1998 | 2008 (estimated) | 2018 (estimated)®

Mobile Penetration
Global 5% 55% 96%
China 2% 48% 100%
India <1% 28% 82%
High GDP per capita 75% 24% 15%
nations/Total Mobile
Subscriber base
China + India/Total 8% 26% 36%
Mobile Subscriber base
Mobile Data Services 1% 19% 40%
Revenues as %
Main Data Applications SMS SMS, Browsing, Search,

Video, Music,

Navigation, Enterprise
Networks Primarily 1G and 2G Mostly 2.5G and 3G Mostly 5G and 6G
3G+ penetration 0% 18% 90%
Network Speeds < 50kbps Up to 2Mbps Up to 1Gbps
Device ASP $200 $130 <S$20
Smartphone penetration <1% 10% 40%
Average Battery Life 2 hours 2.5 hours 24 hours

As indicated in table 1 and in figure 2, global mobile penetration grew 10 fold in the last 10

years and is likely to reach almost 100% by 2018. China and India will account for the most

number of subscribers and will add a total of approximately 1.6 billion new subscribers in the

next decade. Also, there will be a significant shift in mobile revenues from voice to data, the

likes of which we have seen in Japan and similar trends are starting to emerge in Western

Europe, Korea, and North America. Flat rate pricing which is inevitable in every territory will

foster growth and usage of new mobile applications where consumers R2 Y Qi KI @S G2 21
about usage based tariffs. Newer business models, including mobile advertising will also help

lower the cost of mobile data services to the users and encourage innovation and usage.
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Mobile Penetration 2008-2018
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Figure 2. Mobile Subscriber Penetration 2008-2018°

Mobile Ecosystem Dynamics

Traditionally, the mobile ecosystem has been dominated and controlled by the mobile
operators in nearly every country. However, as we are moving into a data-centric landscape
where data services will account for over 40% of data revenues on a global basis, newer players
are emerging and newer alliances are being formed. Google, for example, has entered into the
mobile OS business. And, along with Sprint, Clearwire and a number of cable providers they
have invested in a WiMAX initiative in the US. Similarly, the convergence in cable, Internet, and
mobile and the desire to offer bundled and integrated services will lead to a different looking
ecosystem than today.

Globalization is forcing operators, who were once comfortable on their home turfs, to invest in
emerging markets to capture value and future growth. From an infrastructure perspective, the
investment has clearly been shifting from the developed world to the developing nations as
they plan to expand coverage and bring new subscribers onboard. Finally, there is a strong
movement towards opening up access to the ecosystem so that the developers can offer
applications and services on the mobile platform just like they do online. Such efforts will lead
to more innovation and better services for the consumer including entertainment, enterprise
services and, public safety.

n Mobile Technology Evolution 2008 ¢ 2018 | © Copyright 2008. All Rights Reserved.
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Deployment and adoption of mobile technology in the developing
world?”

The telecom growth in the developing countries over the past five years has been tremendous.
In 1998, India and China had less than 1 million and 25 million mobile subscribers respectively.
By early 2008, both countries were adding 8-10 million subscribers a month (compared to the
US, where the growth is around 1.6 million subscribers/month or Japan where the
corresponding figure is less than 1 million).? In fact, the majority of the growth over the next 10
years is going to come from the developing world. In 1998, the developed nations accounted
for over 76% of the mobile subscribers worldwide. In 2008, this number is going to drop to 24%
and by 2018, only 19% of the mobile subscribers will come from (i 2 R Ideé¥e®@ed nations
(figure 3).

Mobile Subscriber distribution
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Figure 3. Mobile Subscriber distribution 1998-2018°

The continued expansion of subscriber base and services will require enormous infrastructure
investments. The accessibility of mobile services is going to be a key driver for the future
success of the developing nations. Better health services using mobile will be essential to serve
the aging and to connect remote geographies. Emergencies, whether natural or man-inflicted
will demand new and better communication tools and infrastructure. In addition, the rising
travel costs will mean the need for better distribution of information, commerce, education,
and communications. Within telecom, mobile is the most important growth sector in the
developing nations where mobile penetration is many times the penetration of desktops and
fixed-line Internet.

Deployment and adoption of mobile technology in the developing world | © Copyright 2008.
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Mobile Services Platform

As we mentioned earlier, the middleware platform is key to building new innovative services in
the mobile ecosystem. In this section we will discuss a high-level framework that can form the
basis of developing new applications and services.

The Building blocks

The best way to think of the long term mobile services platform is to envision a modular and
decentralized framework that enables plug and play and integration through Software-As-A-
Service (SaaS) architecture where each module is available on-demand (as opposed through a
tedious integration effort with a single or multiple operators or other service providers). As
shown in figure 4, a mobile services framework is built on an operator network (who in addition
to mobile might also have fixed online and cable networks) which could be built on different
access technologies from mobile standards such as WCDMA, LTE, EV-DO, WiMAX, 802.11x, and
WPAN to fixed access networks like Cable, DSL, FTTH, or WiMAX. On top of the access layer is
the service enablement layer - a set of network features that help build applications and
services modules on top.
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Figure 4. Mobile Services Framework"

The service enablement layer will have the most fundamental capabilities enabled by the
network such as messaging and browsing; security and authentication; payment, banking, and
billing; Personalization and CRM; Video and Music streaming; Location, Presence and
Awareness; and much more. Using these capabilities, operators, third parties and other service
providers can then build application modules that can either be operator specific or can run
independent of the operator. In an ideal world, the capabilities of the network will be
abstracted from the access network such that applications can take advantage of these features
without complex integration that requires months of work.
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By building modular components at each level and by abstracting and exposing the service
enablement layer to third parties, operators can help build a compelling framework that can
accelerate the introduction of new services and applications in a given market.

[ SG6§Qa RAaOdzaa a2yYS 2F GKS FLILX AOFGAZ2Y YR &SN
detail.

M-Health

One of the most important areas that mobile technologies are primed to have an impact on in
both developing and developed countries is Healthcare. Mobile does two things really well -
compress time and distance - and thus connect, enable, and empower participants in the
healthcare ecosystem to reduce costs and errors, and increase productivity, access, and
efficiency.
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Figure 5. M-Health services framework
Mobility will impact the following key areas (figure 5):

 Remote Monitoring Systems - Given the cost of access and administration, there will be
significant investment in sensor technology near or on the patient and in the
communication infrastructure that connects both the medical data from sensors as well
as the patient (especially for elderly, chronically ill, and the impaired, there is also a big
market for healthcare enthusiasts) to the physicians and their staff. For example,
German firm Biotronic has developed a phone that communicates with a pacemaker
using close range radio frequency and then transmit data over a cellular network to the
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physician in real-time.***** Remote care delivery will revolutionize how expertise and

drugs are delivered in remote and rural parts of the world as well as alter the cost
structure of equipment and care.

9 Alerting ¢ The solutions that will scale the most are going to be the ones that are both
simple and ubiquitous. The simple alerting capability can help reduce costs and increase
efficiency in every country. By reducing the number of missed appointments to
proactively monitoring, following-up, and reminding patients to adhere to the
medication regime'® to alerting the end-users in case of an epidemic or an emergency,
messaging and alerting technologies will remain an integrated part of the healthcare
system for years to come.

9 Clinical and admistrative data collection and record maintenance - All of us can relate
to the countless forms and paperwork we have to fill-in each time we interact with the
healthcare system. By automating data collection in case of trials or patient monitoring
and digitizing the medical records for further processing, significant cost savings will be
attained. Enormous computing power and Gbps (Gigabits/second) network connections
would mean data can be collected®, analyzed, and understood in real-time from almost
anywhere on the planet.

9 Globalization of healthcare delivery - In an interconnected world, healthcare delivery
will be much more decentralized and distributed. Your local clinic might be responsible
for monitoring your vital signs but the analysis and prognosis might come from a
physician thousands of miles away, you might be lying down on a bed in Kuala Lumpur
but the surgeon doing the surgery might be in Stockholm on video conference with
experts from Cambridge and Chennai. Real-time translation capability would mean
language will not be an issue in the future.

9 Wellness and Information awareness - Due to instantaneous access to information and
RSOAOSQa Ol LI oAftAle (G2 Y2YAG2NE NBO2NRX Yy
button, the awareness to stay fit and healthy will lead to a health-conscious society and
the focus on preventative regimens will increase. The ability to socially network with
friends, family, and patients with similar experiences will help create a better
environment for sharing information.

9 Preventing drug-counterfeiting and theft - One of the big issues especially in developing
countries is that the drugs are essentially currency for thugs. By putting remotely
monitorable sensors on every shipment, one can have a significant impact in ensuring
the drugs reach their intended destination without tampering. Also, sensors will help
maintain the environmental variables for certain drugs like just-in-time vaccines to
within operational limits.

9 Early detection ¢ There is plenty of research to show that if a disease is detected and
treated earlier in the process, the cost and morbidity rates are greatly reduced. If the
impact of the therapy can be monitored in real-time and adjusted as needed, the
markers in the human blood stream can allow physicians to follow the disease and
evolve medical prognosis into a more evidence and performance based treatment.

Mobile Services Platform | © Copyright 2008. All Rights Reserved.



MOBILE SERVICES EVOLUTION June, 2008

M-Governance

Political movements in many countries are coordinated entirely on mobile thus empowering
citizens to organize and inflict change at the grass-roots level. In several developing nations
where the wireline infrastructure will be lagging the mobile penetration for many years to
come, mobile communications provides a channel for the national, state, and local
governments to engage and interact with their citizens in a proactive way. From awareness of
new programs and initiatives to gathering complaints and feedback, mobile will play a central
role in two-way communication.

M-Enterprise

As we move into the pervasive computing era, access to information, applications, and services

needs to be independent of devices, networks, and protocols. It is no longer acceptable to just

modify content for access by different devices. It is extremely critical for enterprises to be able

to securely present real-time, highly personalized information based on user preferences,

history, context and device capability and configuration. Companies who see this trend will

have many significant opportunities. With the advent of presence and location data,

opportunities to further customize information and truly present & O 2 y-iﬂ @)@&T’J AOGAGSE RFEGE
provides users with instant gratification are huge.

Corporations are looking to rollout integrated applications and services beyond mobile email
such as sales force automation (SFA), field-force automation (FFA), customer relationship
management (CRM), and others. As the mobile services platforms evolve, the abstracted
capabilities will be leveraged by the third party solution providers to build custom applications
as well as launch new product initiatives that take advantage of new features in the platform.

Enterprise mobilization will be a high priority for enterprises that have mobile workforce and

are seeking to be competitive and efficient. By investing in mobile services platform and by

partnering with appropriate players, enterprise customers will look to both take advantage of

Y20Af SQa dzyAljdzS FSFGdzNBEa &adzOK Fa f20FGA2Yy > LIN.
databases and information repositories for remote access.

As wireless applications are being adopted across various verticals, the wireless industry value
chain is shifting from transport to applications, security, integration, mobility management, the
communication industry is more and more looking like computing industry and vice-versa.

M-Public Safety

As we have seen over the past many years, no country, whether in advanced state of
development or in an emerging state of evolution, is immune to natural and man-made
disasters. Mobile will have a significant impact on how we detect, monitor, respond, and
analyze small and large-scale disasters. One of the areas where mobile will have the most
significant impact is emergency response. The always-on capability of mobile will allow a
channel of communication with the populace in an emergency situation. The channel can not

Mobile Services Platform | © Copyright 2008. All Rights Reserved.
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only be used to inform but also be used to guide the affected in a very personalized way and in
the process save millions of lives. Mobile will have an impact in the following areas of public
safety:

Early detection C Just like life-threatening diseases, the chances of survival from a disaster are
the greatest if it is detected very early. To gain an upper hand on the crises, the command-
center must be in the position to take inputs from a variety of sources ¢ humans, machines,
sensors through a variety of channels ¢ mobile, emails, phone calls, etc. By using such an
infrastructure of early detection, many serious crises could be averted lowering the human
cost.

Data gathering C the biggest impediment in effective command-control during an emergency is

lack of data. Command centers are often operating in the dark without any real-time feeds that

can help them prioritize and direct resources effectively. By placing various sensors in the

impacted area as well as using the available cellular connections as sensor objects, officials will

KFE@S + YdzOK 06 SG G SNJ 3 NI '&that céh Havedignificintithpachod y I £ | & | N.
planning and execution of a strategy. For example, by having the data inputs of GIS, GPS, wind

flow field, temperature, humidity, fuel load, topology, satellite imagery, citizen response, traffic

status, evacuation response, etc., first responders in a case of a fire-event can be better

prepared to get a quick grasp of the situation and respond appropriately.

Modeling and predicting disastersc5 A 4 8 G SNB R2y Qd | yy2dzyOS G KSAN.
effort must be put in to model and predict behavior of an emergency from disease epidemic to

terrorist attacks to wildfires to earthquakes. How are you going to direct an evacuation plan?

How would you inform all affected citizens? What if the sensor networks fail? How does one

feed the modeled data into a real-time emergency response?

Guidance in Emergency Response ¢ The effectiveness of response is determined by how rapid
it is and how good is the communication. By coordinating well with the application platforms
and operators, command centers can issue very specific guidance and information to the end-
users so that they know exactly what to do, which route to take, how to contact the authorities,
etc. The guidance platform is not only for the end-users but will also be used by the authorities
as well to coordinate their response by tracking their assets and resources, providing up-to-the-
second status, and most important, based on real-time modeling, what to expect in the next
few minutes and hours to come.

In addition to the above verticals, practically every other industry segment will benefit from the
advances in mobile technology such as education, agriculture, travel, consumer products,
materials and construction, and many more.
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What does it take to make it happen?

The gains discussed 6 2 @S 62dz Ry Qi 65 NBIFf AT SR dzyf Saa
come together to lay out an implementation roadmap in their respective regions. Laying out a

vision is one thing, implementing it in a time-efficient manner is another. There are significant
hurdles to realizing the goal of an M-Services platform that will enable services discussed

above. First and foremost, such efforts require investment. How do such projects get funded?

2 KFGQa GKS FTAYLEFYOALl f -diveeBdéabok ddSiethingthatisi | O2YYS
pushed by the governments? Who is going to drive it? Answers to these questions will dictate

the pace of deployment over the course of next 10 years.

[«N
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In addition, the use of wireless for enterprises such as health-care, emergency services,
agriculture, education and others will raise some serious questions around security, privacy,
regulations, legal ramifications, public policy, and cost of the projects. Introduction of mobile
into the equation will help decentralize the efforts, infrastructure, and the costs. Some entities
will find their power and control in the ecosystem redistributed. Many will embrace it as an
opportunity or even the new reality but some will resist the change fiercely and force the pace
to slow down. How the information and success stories are shared and replicated will also be
key in realizing the vision of the M-Services platform 2018. DA @Sy G KS & OF NOS NFB a2
afford reinventing the wheels time-and-time again, leadership will be needed to distill and
distribute information and best practices and also to build and share infrastructure to minimize
costs.

Over the last 10 years, we have seen the average selling price of the mobile devices come down
significantly. To reach the rural markets around the world, sub-520 or free handsets will be
needed. What business models will enable such deployments? Better user experience and
increased access to information on the mobile devices will also lead to changes in consumer
behavior and expectations. How fast will the various industries collaborate to respond to such
needs?

Finally, the world order in telecom has been turned upside down in the last 10 years. In the
next 10 years, majority of the growth will come from the emerging markets. Will these
economies drive the innovation, the requirements, and the future platforms in mobile? How
will ecosystem adjust to such changes? Will the efficiencies of newly developed healthcare
systems in some regions in India be readily transferable to the United States?

Also, we must always keep the bigger picture in sight. Regions where starvation is the primary
challenge are not going to embrace mobile technology until the most basic needs are met.

Clearly, we will answer many of these questions as we make progress towards building future
mobile services platforms, applications, and services. The following will be needed to make the
vision discussed in this paper a reality.

What does it take to make it happen? | © Copyright 2008. All Rights Reserved.



MOBILE SERVICES EVOLUTION June, 2008

Private -public partnerships

One of the most important elements that will have an impact on the evolution of the mobile
services platform irrespective of the applications that are built on such an infrastructure is the
collaboration between the private and public enterprises - the profit-driven companies, the
research institutes, the government agencies, the not-for-profit entities, and the charitable
concerns who might be focused on specific goals, and the consumers at large. This is essential
for the following reasons:

Funding - As we all know, without significant funding and focus, even the simplest of the goals
face challenges. The various participants in the ecosystem need to come together to serve
common goals that impact people in their community. The financial and technical resources
need to be pulled together to ensure that the best teams are in place to tackle the challenges
as well as the minimum amount of resources are wasted due to duplication of efforts or lack of
dissemination of information and learnings. The deployment of emergency services in the state
of Andhra Pradesh in India is a good example of private-public collaboration to bring about
change and have a lasting impact.

Technical collaboration - In the 2006 wildfires in San Diego, US that led to the biggest

SOl Odz GA2Yy AYy GKS O2dzyUNEQA KAAG2NERZI GKS
to send SMS messages to the citizens based on location or severity of impact. The process
NBIjdZANBR (2 ¢62N] 6AGK (GKS 2LISNYI 02NR ¢l ayQi Ay
Similarly, the scientific community knew about the South-East Asia Tsunami of 2004 hours in

I RO yOS o0dzi RARY QU KI @ Snaware dtizeds. Itiis fnpeexv¥tifadzy A O (0 S
local agencies and operators work on a plan to enable instant communication from the

emergency command centers.

(0p))
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Education and awareness - Even the best technology and carefully crafted plans will fail unless
there is sufficient education and awareness about the initiatives, capabilities, and expected
responsibilities of the evolving landscape. Effort should be put in place to make citizens aware
of the various options and information available and how to use such resources.

Regulations - The government and related entities have the responsibilities to foster growth
and remove impediments by keeping up the policies and regulations up to date. With respect to
mobility, work needs to be done to ensure market competition, protect customer privacy,
secure sensitive information, and have the boundary lines of liability clear as technology
evolves to get more and more ingrained in our daily lives. As commerce will inevitably move
towards mobile, the threat of fraud, money laundering, identify theft, privacy, will be of
concern. Adequate laws and protection need to be in place to comfort the participants.

New Business Models

Wireless technologies are developing rapidly, which allow for infrastructure to be rolled out at a
more cost-effective basis, thus offering anytime anywhere connectivity at lower prices which
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drives demand and adoption. To get the latest and greatest in the hands of the consumers, we

will see different business models take shape for example, mobile advertising as a way to

subsidize access, content, and information or leveraging mobile social networks to disseminate

information in addition to traditional channels. For a consumer, their next cellular connection

and service could come from their bank, insurance company, hospital, handset provider,

grocery chain, content portal, search engine, research institute, or any number of organizations
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There will be some models where the data is gathered via WLAN or WPAN devices and the
cellular or wireline connection is used to connect to the remote servers. The number of
alternate devices which will have inbuilt cellular connection without monthly subscriptions to
the consumers will be common. This will lead to new devices designed for specific purposes like
navigation, health-care delivery or disaster response.
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Conclusions and recommendations

It is clear that mobile is going to become a utility so imbued with the infrastructure that we will
come to expect it to become tightly integrated with everything we do. Last 10 years were about
providing access to voice communications to the masses while laying the foundations for
mobile data services. The next 10 years will see a rapid growth in the way applications and
services are built in each vertical segment to reach an every expanding mass market which will
reach close to 100% penetration by 2018. There are significant opportunities to leverage mobile
in healthcare, emergency services, enterprise applications, governance, and several other
segments. However, while opportunities are rich, the challenges that await us are daunting as
well. It is hard to anticipate our needs 10 years out but if we lay the foundation of a robust and
modular platform, it will be capable of delivering on the any new opportunity or need.
Specifically, industry players will need to work together to chart out functionality of the mobile
services platform going forward.
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Endnotes

! http://www.ubig.com/hypertext/weiser/SciAmDraft3.html|

? Source: Chetan Sharma Consulting. Some images are adapted from Qualcomm and Motorola

* Due to multiple SIMs, the actual number of subscribers is 15-20% lower than the total number of subscriptions
which is generally used interchangeably with the number of subscribers.

* Source: ITU, Chetan Sharma Consulting

> As we mention in the paper, the definition of being wireless will change as the cellular connection will be
available in most electronics devices. Additionally, the deployment of millions of sensors will mean that the actual
subscriptions will be significantly higher than we can estimate at this time. The estimates presented here are based
on mobile phone subscriptions only and do not include estimates for sensors, consumer electronics, and devices
which will have built-in cellular connection as well as the airtime subscription is bundled with the device (e.g.
Amazon Kindle or Portable Navigation Devices)

® Source: Chetan Sharma Consulting

" The dichotomy between developed and developing nations is a very simplified concept that has been around for
about 50 years. It is clear that a transformation in the distribution of wealth worldwide will change the picture in
GKS ySEG mn &@8SINB® /2dzy iNASa GKFEG NB O2yaARSNBR
superpowers in 10 years specifically China and India and more dominant than some of the developed nations, even
if they have not caught up then with some in terms of GDP per capita. Many observers today assume that the
middle class of India and China together in 10 years will represent about the same group size that the middle class
2T 20 KSNJ a NR OK éfor orputryy th&ldurpodestof cbnhariShBdNIEstration, we will use the
existing definitions to discuss the shift in the mobile ecosystem.

® Source: Chetan Sharma Consulting

® Source: ITU, Chetan Sharma Consulting

% Source: Chetan Sharma Consulting

" The Emerging Personal Health Information Network, Inside Edge, September 2007, Volume 13, Number 8.

12 We will also see healthcare specialized devices with wireless connectivity like the ones from CardioNet, a US
based company.

B Many phones already have biometric sensors for authentication. We will be using same and additional sensors
to monitor vital signs and transmit. Some of the innovative concepts being worked on are measuring heart-rate
with a cell phone and also using the measurement for authentication for other purposes like banking and
payments. Pharma companies are likely to use barcodes and NFC (Near Field Communications) as a way to provide
more information on labels and drugs so user can just scan the label from their cell phones and get relevant
information or instructions.

!4 Research shows that poor adherence leads to increased drug resistance. For example, if a patient with
Tuberculosis takes treatment once a week rather than the prescribed regimen of twice a week for the duration of
the treatment, the risk of a positive culture at 12 months is five times greater. Source: The Role of Mobile Phones
in increasing Accessibility and Efficiency in Healthcare, The Vodafone Policy Paper Series, Number 4, March 2006.
> Data gathering will not only be for physiological measurements like ECG, BP etc but also for data gathering at the
biomolecular level which require much finer measurement. Information will be digitized and continuously
transmitted depending on the need.

'® Some of the ideas discussed in this section were developed during discussions at Future in Review 2008
conference. www.futureinreview.com.
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