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A different kind of brain

by MatsThorén, page 10

» Don Tapscott has spent
years researching the best
examples of innovation in
business, education, social life
and government, and found
that they are coming from the
minds of young people using
the web as a tool for change.
He argues that those who
have grown up “digital” actu-
ally have different brains.

The defining characteristic
of young people today is that
they are active handlers as
opposed to passive recipients.
Yet Tapscott feels there is a lot
of cynicism about this genera-
tion, which is often described
as net-addicted, glued to the
screen, and devoid of social
skills.

“When you factor in every-
thing, it can be said that this is
the smartest generation ever
and one we can be enor-
mously hopeful about,” he
says.

Tapscott is convinced that
young people will use technol-
ogy in a good way.

“We need to listen to young
people, embrace their culture,
adopt their tools and change
our organizations,” Tapscott
says. “If we do that we'll have
better performance levels,
innovations, institutions and
organizations that are more
appropriate for the 21st
century”

According to Tapscott, con-
trol certainly has a role to play,
but in the digital age, the best
way to have some control over
your environment and destiny
is to let go.

What we define as the tele-
communications industry is
changing. Various industries
that used to be outside tele-
com are now crashing in on
top of it. Furthermore, we
have radical new business
models — for example, what
Tapscott calls the digital con-
glomerates. These belong to a
new species of business, and
are unlike anything we have
seen before. They are becom-
ing important competitors for

many traditional telecom
companies.

Tapscott says Google is the
prime example. Google is also
a telecommunications com-
pany. Its Android operating
system is a disruptive innova-
tion — and Google is disrupt-
ing the traditional wireline
industry with its plans to build
and test ultra high-speed
broadband networks in a
small number of locations
across the US.

“I've been studying these
digital conglomerates over the
past few years, and companies
need to understand how to
deal with them: to partner
with them, to compete with
them, to avoid them, or any
combination of the three;
Tapscott says. “There is a lot
that can be learned by study-
ing what makes them tick.

“When you look at the
media landscape, traditional
landline telephony doesn’t
have a bright future, television
networks seem doomed and
the record industry is collaps-
ing. Newspapers throughout
the US are shedding employ-
ees and many have closed
down. And it’s clear that uni-
versities are going to endure
similar stressors. The tele-
communications industry is in
the same situation. When
information becomes bits, it
behaves very differently”

Riding the gales of creative
destruction

By Roman Pixell, page 18

P e-readers and tablets of
different shapes and sizes have
reached a point of maturity
where it is fair to say that the
mobile channel is now
changing the whole media
landscape.

The mobile channel has
been dubbed “the seventh
mass media” (after print,
recording, cinema, radio, tele-
vision and the internet). What
took it so long? A simple
answer: it takes time to
change distribution systems
from the ground up. Tradi-
tional publishing is extremely

efficient in old business mod-
els for print, but is not used to
scaling and competition in the
digital world, where the mar-
ginal distribution cost is virtu-
ally zero. Another answer is
that the slow uptake in tradi-
tional media is related to the
notion of sunk costs.

Until recently, large invest-
ments were made in a physical
distribution network for print,
making it difficult for manage-
ment to cannibalize itself and
propagate disruption.

Newspapers lost their first
battle in the classified arena to
the web. Now they are also
losing in traditional campaign
and brand advertising. One
after another, large dailies
have folded due to the inabil-
ity to innovate, opening win-
dows of opportunity to new,
risk-willing market entrants.

As a telecom industry giant,
Nokia markets an impressive
product range. Not all are suc-
cessful in the marketplace and
Nokia lets itself fail systemati-
cally, to in order innovate.

Apple is also successful in
the telecom business but has
not always been. People tend
to forget how Apple failed
repeatedly with services, soft-
ware, hardware and peripher-
als, as well as licensing mod-
els. QuickTime Conference,
eWorld, Newton MessagePad
and the QuickTake camera
line are just a few of Apple’s
many failures. The Newton
MessagePad was revolution-
ary, innovative and visionary,
but it never took off. It was
never a “magical” device.

One of the most neglected
success factors in intimate
computing has been the lei-
sure focus. When Apple’s
Newton MessagePad line was
introduced in August 1993,
the focus was on user produc-
tivity rather than entertain-
ment services and various
types of media content. Years
after the Newton’s demise,
Microsoft made a similar mis-
take by bringing tablet com-
puters to market.

Successful e-readers and
tablet devices should not only

solve the practical problems of
notebooks, like battery life
and screen image quality, but
also more profound ones like
playfulness and simplicity.
Apple reinvented itself as a
media company. A successful
tablet platform is not only
about the hardware or access
to wireless services, but is also
about providing a compelling
distribution model for content
producers and advertisers,
and understanding their busi-
ness models. Both Google and
Apple are vertically integrated,
and can consistently stitch
together content and services.

E-readers solve many of the
practical usability problems of
notebooks and netbooks.
Tablet devices are
revolutionizing portability
within personal computing,
not only with their physical
measurements and weight,
but also in battery life and
simplified user interfaces.

A useful service is as much
about the interface as the
service itself. This is a new
domain for everyone in the
marketplace, and even Apple
has attracted serious criticism
from design professionals for
its current user interface in
the much-hyped iPad. No
dominant design in the tablet
industry exists yet and plenty
of chances to lead and follow
will be the basis of experi-
ments in the coming years.

As the print editions of
magazines are replaced by
their digital equivalents, no
alternatives remain for the
distribution infrastructures
provided by 1T companies like
Google. If an application is
refused distribution because
of a certain moral criterion or
other commercial interest,
journalistic independence is at
risk.

In the ad business, the
introduction of mobile adver-
tising is a major issue.

Contrasting views certainly
exist on when mobile market-
ing will break through. The
general consensus in the
industry has been “this or next
year” for about five years but
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there is clearly a reason to
keep moderate expectations.
Apple ceo Steve Jobs has said
that “mobile advertising as we
know it today sucks,” and that
he is determined to change
this picture.

Traditionally, advertisers
have always paid for exposure,
using metrics not linked to
actual sales. cPM (cost per
thousand views) is still the
most common way to meas-
ure exposures paid for, and in
the mobile channel as well.
With the advent of contextual
mobile advertising and
advanced user tracking, met-
rics can be linked to perform-
ance, in which advertisers can
now pay to use metrics like
cpA (cost per acquisition, per
actual purchase) and cpE (cost
per engagement).

After the lock-in business
and portal markets vanished,
operators became aware that
their golden years might soon
come to an end. Objectively,
their last asset is the user cus-
tomer relationship manage-
ment (CRM) database, but that
is also questionable. Opera-
tors are preoccupied with
amortizing infrastructure and
are immersed in thinking that
connectivity is a scarce
resource, but it’s not. It’s a
commodity.

Telecom’s future — media,
fashion and inspired leadership
By Roman Pixell, page 26

P Paul Saffo is an associate
professor at Stanford Univer-
sity’s School of Engineering in
California, a business advisor
to Samsung Research and is
involved in a number of start-
ups. One of his goals is to
explain how fundamental and
disruptive long-term changes
in an industry affect business
in the short term.

Here, he speaks about why
innovating is so hard for the
telecom industry.

“Two things have happened
if you focus on the cellular
space. First, the large market
players have gone from an
infrastructure business to a

media business. Second, the
consumer devices we're seeing
have gone from being utilitar-
ian tools to fashion accesso-
ries, the stylishness of a prod-
uct being the primary reason
for purchasing it.

“Something that really
spoils the party for the opera-
tors is their dependence on
the quarter economy — stock
owners want dividends, not
reinvestment in innovation.
We're trapped in an economy
where we measure the wrong
things. The consumer econ-
omy has had a nice run for
more than half a century now.
People have been spending
foolishly, buying things they
can't afford and don’t know
how to use.

“Nokia is slightly disorgan-
ized on the inside, and despite
being a large maker and serv-
ice provider, it never really fig-
ured out how to leverage on a
larger scale. But what really
finished it off was Apple’s CEO
Steve Jobs coming in with a
blank canvas: first the iPhone
and then the iPad.

“In all companies, you need
a vision and you need a good
team. Usually, just one person
(or a very small group) deliv-
ers the vision. It has to be
people that lead from their
heart, not from their head.
When large corporations try
to systematize innovation,
they often drain the soul out
of it.

“The main problems for tel-
cos are legacy systems and
philosophy. One challenge is
also the increasing tempo of
their business. The telcos
think they can substitute good
management for velocity, but
that’s not how it works.
They’re not used to velocity,
and that’s exactly why a player
like Apple can come out of
nowhere and take advantage
of overlooked opportunities.
Apple has huge amounts of
information about their users.

“The operators are no
longer just in the operator
business; they’re also in the
software, fashion and media
business. Now more than

ever, it’s about creating experi-
ences that the consumers will
absolutely crave; not necessar-
ily immediately, but maybe a
couple of years down the line”

Brands, content and the future
of publishing

By Roman Pixell, page 30

» Violet Blue is one of the
most active bloggers in the
San Francisco Bay area in the
US. She got her initial book
contract 11 years ago and was
one of the first to be published
on the Kindle, as well as the
first blogger contracted by the
Hearst Corporation.

“It feels a bit ironic to look
back at giant media enter-
prises that were not bothering
about what was going on with
online media,” Blue says.
“When they finally started to
learn about it, they were
stumbling blindly into the
space, making a lot of mis-
takes, and treating us online
journalists as amateurs. It was
very frustrating to see how
unwilling they were to lis-
ten — they said it would be too
expensive and take too long to
develop a web page, which
was very frustrating to hear. I
love the social media integra-
tion of online publishing, and
I think to some extent that
major media’s inability to use
this constructively explains
why they don't succeed in dig-
ital distribution.

“My hope is that the jour-
nalists will become hungry
again and go out and tell real
stories. People in newsrooms
don't like to leave their desks
anymore. I hope that we'll get
back to what we had in the US
during the 1970s, with a lot of
investigative journalism. I
think we'll see a lot of
upheaval and change in the
industry, also with regard to
work forms.

“We have two types of jour-
nalists right now: one that
represents old-school journal-
ism and uses traditional chan-
nels, which will not be sus-
tainable in the long run; and
one that is nimble, adaptive,

and understands new forms of
best practice within journal-
ism. The latter is also involved
in social media and sees
themselves as a personal
brand.

“Major media think that the
readers don’t value links, but
this is not the case. You've got
to follow the eyeballs and con-
nect to the readers. Your sto-
ries are real, living stories, and
your readers are real people. A
lot of the point of blogging is
having a direct relationship
with your reader, as well as
with your subject. Major
media need to understand
this; it’s no different for them”

Mobile broadband - busting
the myth of the scissor effect
By Greger Blennerud, page 50

P The general assumption
that revenue growth is not
keeping up with traffic growth
has been called the “revenue
gap” or the “scissor effect” and
has made some believe that
mobile broadband is unprofit-
able and will remain so. In
order for one curve to “bend”
upwards and the other to
“flatten out,” there must be an
increase or a decrease of some
parameter over time; other-
wise the two would be straight
lines. This means that the
underlying assumption is that
average traffic per subscriber
always increases and that
average revenue per sub-
scriber always decreases.

But Ericsson examined
some of the most advanced
and fastest growing markets
in more detail and found that
average data volumes per user
had flattened out or even
started to decline during 2009.

There are two main reasons
for this: @ At a certain growth
rate, new subscribers added to
the network will consume less
than the average user. @
Operators have learned and
started to use various traffic-
management methods to limit
usage. The declines are
probably a result of the
combined effect of both
factors. However, it is not
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MW>»>»>  currently possible to determine
which one is the driving force,
as this pattern has only been
observed with a number of
fast growing operators so far.

A serious mistake when
looking at the “scissor graph”
is to assume that traffic equals
cost. Cost per GB actually goes
down as traffic volume
increases. An equally impor-
tant conclusion from the cal-
culations is that we are already
able to benefit from reaching
a much higher utilization level
in parts of the network. This
is important when making
decisions such as whether to
launch a marketing campaign,
or introduce new tariffs or
services. If we were to use the
fully loaded cost per GB as the
basis for calculating the prof-
itability of such a project, we
would likely find it to be
unprofitable.

Capacity is not a general
problem, at least not for the
majority of the networks. If
we combine this with the real
marginal cost, we realize that
it is possible to double the
required capacity at a cost per
GB of EUR 0.1 t0 0.2.

How to cater to strong sub-
scriber growth without putting
long-term business at risk?
Using one price for all will lead
to price pressure and loss of
revenue for everyone, as will
using only one package. Good
segmentation models are
needed to differentiate from
competitors, capture value and
increase the size of the market.

Using priority mechanisms
is better than throttling
because it takes care of the
heavy user while ensuring that
the service always works.

By using real-world data, we
can see that traffic and reve-
nues may very well grow with-
out a problem. The cost per
GB goes down as utilization
increases, and available capac-
ity should enable operators to
move a lot faster down the
“learning curve” that typically
develops. The conclusion is
that operators should step up
efforts and work ahead; the
current situation is really just

a small wave before the real
flood that will be unleashed
by the next growth phases of
mobile broadband. That will
keep bringing paying users
into the networks, creating
once again the kind of growth
the industry has been used to.

Regulators beware: don’t
short-circuit mobile broadband
By Mikael Halén, page 38

P Spectrum is a scarce
resource and is often already
occupied by other services.
There is usually a strong case
for the re-farming of spec-
trum for new usage and this is
seldom a trivial exercise.

It may be tempting for reg-
ulators to carry it out piece-
meal, without a comprehen-
sive plan for the whole band.
This can easily result in a situ-
ation where spectrum alloca-
tion is fragmented and spe-
cific to individual countries,
not harmonized with the rest
of the world.

As part of government
plans to spur economic
growth and build a more sus-
tainable society, national
broadband plans are being
announced globally. With the
noble intention of supporting
deployments of broadband for
everyone in a country and also
introducing innovative new
technologies, regulators are
sometimes departing from
proven concepts, such as har-
monized spectrum. This cre-
ates a risk of interference
between user devices, and can
lead to a cost increase for net-
work deployment.

A positive example is the
Nordic countries. In Decem-
ber 2009, TeliaSonera became
the first mobile operator in
the world to introduce LTE
services in Sweden and Nor-
way. Thanks to an early agree-
ment on harmonized licensing
of the 2.6GHz spectrum by
national regulators in Norway,
Sweden, Finland and Den-
mark, the Nordic region has
had a head start on the 4G
services front.

Past experience from the

mobile market has shown that
device and infrastructure ven-
dors find it attractive to
develop products using main-
stream technologies for har-
monized spectrum. The rea-
son is that it decreases the
business risks and also
increases the opportunities
for high volumes and good
returns. This has resulted in
broad device offerings for
business and consumer users
with attractive pricing owing
to economies of scale.

If harmonized spectrum
arrangements are not followed
exactly — but, for instance,
TDD is used in parts of the
harmonized FDD sub-bands —
there are likely to be interfer-
ence issues, higher costs and a
smaller selection of devices. It
is also likely that the introduc-
tion of mainstream 4G serv-
ices will be delayed.

The mainstream way for-
ward is thus to award harmo-
nized — and technology and
service-neutral — spectrum
licenses. These are key aspects
of maximizing the spectrum
efficiency and achieving a
highly competitive market-
place without the risk of pick-
ing winning technologies.

The cloud: what operators
stand to gain - or lose
By Arpit Joshipura, page 56
» Given the control they exer-
cise over access transport net-
works, operators are well
positioned to address many of
the concerns that relate to
cloud computing services on
the internet. They can provide
secure quality-of-service (Qos)
connectivity to and from the
data centers. Moreover, their
customer connectivity offer-
ings can be very flexible in
terms of bandwidth.
Operators have historically
coupled connectivity — or the
“pipe” as in broadband and
DSL — with communications,
as in voice and sMs services.
With the presence of ubiqui-
tous broadband access and 1P
connectivity there is a move
towards decoupling services

from access — and operators
see some of these of revenue-
generating services bypassing
their bills.

Although market forces cre-
ated in Silicon Valley are
pushing operators’ connectiv-
ity business towards a com-
modity bit-pipe status, there
are opportunities to be
addressed as well as counter
strategies.

Ericsson recommends a
three-step strategy for opera-
tors. Firstly, make connectivity
“smarter; using technologies
like deep-packet inspection
and traffic management, and
“broader;” using technologies
like LTE and GPON. Secondly,
keep innovating at the com-
munication layer with inter-
operable services, such as
video conferencing. Finally,
move up the value chain and
to the verticals, with tailored
services for industries like
media, auto, utilities and gov-
ernments, utilizing telecom-
unique assets as enablers.

Cloud computing is not
only about building virtual-
ized data centers. It is also
about an enhanced experi-
ence for users and enter-
prises. This can be difficult to
achieve when traffic is scaled
up and the applications envi-
ronment becomes compli-
cated. Traditional IT net-
works will find scaling up
while ensuring a good user
experience difficult — and this
gives telecom operators a
competitive advantage. If
handled in the right way, the
benefits to the end users are
endless.

It’s a matter of operators
enabling the vision of users
being connected anytime,
anywhere, to anything and on
any screen. With cloud com-
puting services, operators can
combine the user experience
with professional services and
will be able to handle a range
of issues, such as protection of
personal information, confi-
dentiality of sensitive business
data, data protection, IT gov-
ernance, legal questions,
unclear regulation, non-
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standardization, customer
support and billing.

What matters most is the
end-to-end user experience,
which includes access to the
cloud, the efficient connectiv-
ity layer and the innovative
communication services that
it offers.

Targeted ads, privacy

and the law

By Helena Miksche, 48

» While personal information
is increasingly valued in the
digital realm, market players
must learn what data they can
use commercially, as well as
how and when.

Most solutions for targeted
advertising include processing
of individual consumers’ data.
The advertising can also be
considered unsolicited, as the
consumer did not ask to
receive it. Both the personal
data processing and unsolic-
ited marketing involved in tar-
geted ads are subject to regu-
lation; however, the regula-
tions vary significantly.

Law firm Bird & Bird has
studied the problems and
identified three main areas of
concern: privacy, consumer
protection and marketing/
advertising law. The main
finding is that in all of the ter-
ritories surveyed, providers of
targeted advertising are rec-
ommended to base their
processing of personal data on
the consent of the person con-
cerned. Whether consent is
legally required, and from
whom, depends on several
factors — particularly where
communications secrecy and
traffic data are concerned.

Another important finding
is that there is no consistent
international definition for the
key legal concepts of “control-
ler” and “processor” Within
the Eu, the controller is nor-
mally the entity legally liable
for the collection and process-
ing of the personal data.

The study found that
service providers of targeted
advertising and personal data-
management services, such as

operators and online publish-
ers, are typically considered to
be the controller (or the local
equivalent legal status in
territories outside the EU) of
their end consumers’ personal
data. With this comes a legal
liability.

The analysis highlights the
importance of establishing the
legal status of the company, in
terms of whether it acts as a
controller and/or as a proces-
sor when operating a targeted
advertising service. The study
also illustrates the challenging
situation for international and
pan-European companies in
the advertising market. They
are subject to legal uncer-
tainty whether they have a
primary or secondary liability
for the processing of personal
data.

Some countries — for exam-
ple, India, China and Indone-
sia — do not have comprehen-
sive legislation specifically for
data protection. It is our expe-
rience that responsible market
players genuinely support the
protection of personal data.
This is an important factor in
establishing consumer confi-
dence in online commerce
and marketing.

Many consumers accept
commercial and marketing
uses of personal data, often to
the surprise of those in the
market who have experienced
backlashes against perceived
intrusions of privacy. Com-
bining operational transpar-
ency with tangible benefits for
the public seems to be the
most promising avenue to
success in this exciting new
market.

Mobile advertising: how
operators can beat the
competition

By Nick Wiggin, page 36

P Operators are increasingly
recognizing the value of their
subscriber profile data. Net-
work operators are asking
managed services providers
how they can utilize the
power of this information in
the right way to offer more

value to their subscribers and
generate new revenue streams
through advertising services.

Marketers have to make
sure that the consumer is
expecting to receive the
advertising message, that the
message adds value and that it
is relevant. The source of the
content has to be clear and
the cost implications of
engaging with that content
must be communicated well.

Large internet service pro-
viders are currently playing
catch-up to build and present
a profile of mobile phone
users through their advertis-
ing campaign management
tools. Operators are ahead of
the game and can utilize their
subscriber relationships
through a secure opt-in proc-
ess to present advertisers with
a highly attractive database of
individuals that are receptive
to brand messages.

The opt-in is the clear con-
sent given by consumers to
receive brand messages. The
guidelines for securing this
consent are provided by
industry associations and
address all legal implications.

If the marketing success
factors are adhered to, then
mobile advertising can be the
most engaging channel. With
that in mind, we must always
remember that mobile adver-
tising is delivered in the most
personal and sensitive
medium.

It’s true that the spontaneous
reaction to the idea of receiv-
ing advertising on the mobile
phone is often skeptical. How-
ever, once the context and rele-
vance of the advertisement is
communicated, Ericsson Con-
sumerLab surveys indicate that
the considered opinion from
consumers is positive. By
applying best practice, opera-
tors can leverage the power of
their subscriber data to provide
the ad-buying industry with
the most effective solution.

Ad-buying agencies on a
local and global level tell us
that they want to buy mobile
advertising in a matter of
clicks through their online

tool. The goal of operators in
this space is to make ad buy-
ing for mobile devices as sim-
ple as it is to buy ads for Tv.
With the launch of cross-
operator initiatives on metrics
from industry associations
such as the Gsma, the build-
ing blocks for mobile advertis-
ing are falling into place. It is
likely that spending on mobile
advertising will spike in the
same way ad spending did on
the internet when metrics and
campaign management tools
were made widely available.
Ericsson has found that
many of its operator custom-
ers need an intermediary
managed service to ensure a
long-term revenue stream
from the ad business, and
have developed the tools and
the methodology to make it
happen. When it comes to
meeting the advertising needs
of operators, it is important to
apply a holistic approach that
leverages the experience of a
managed service provider.

OPINION: Don’t enter the
cloude alone

By Amy DeCarlo, page 58

P For telecom operators facing
declining profit margins for
voice services, there is a partic-
ular urgency about moving to
on-demand service delivery.
However, telecom operators
face a myriad of challenges as
they look to make their pres-
ence known in the cloud. Cus-
tomers think of them as suppli-
ers of commodity communica-
tions services; not solutions
that are tightly integrated with
key corporate applications.

This is unfortunate because
operators are particularly well
suited to play a role in the
cloud. Operators also often
have an installed base of cus-
tomers who might be inclined
to invest in solutions, such as
utility computing, delivered
through the cloud.

However, operators are at a
disadvantage with respect to
higher-level services or cloud
computing deployments that
rise above the foundational

»ry
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infrastructure-as-a-service
layer or involve the connec-
tion of multiple clouds.

Most telecom operators,
even those with substantial
application hosting skill sets,
lack market credibility when it
comes to the most ambi-
tious — and potentially lucra-
tive — cloud services agendas.
And it is these that generate the
large-scale engagements cover-
ing strategic business areas.

Enterprise customers are
more likely to seek out IT pro-
viders with application devel-
opment and integration
expertise, and vertical indus-
try knowledge for help with
strategic cloud initiatives.

This is where partnerships
come into play — but not
superficial marketing relation-
ships. Operators need close
collaborations with 1T solu-
tion providers that marry the
application development and
integration expertise, and ver-
tical skill set of a traditional
integrator with their own
scale and networking skill set.

In these relationships, the
telecom operator may main-
tain a lower profile while the
integrator partner has the pri-
mary role in building the busi-
ness case for the cloud and
helping deploy it.

Partners can create particu-
lar use cases, such as dynamic
network provisioning that
allows customers to quickly set
up and then tear down a cloud
environment that can be used
to support effective project
collaboration or initiatives
built around the customer’s
specific corporate objectives.

While integrator partners
can help a telecom operator
establish its credibility in the
space, the operator can differ-
entiate itself from rivals on the
basis of the flexibility and sta-
bility of its service delivery.

Innovation and the internet
demand new collaboration

By Richard Bennett, page 42

» The internet’s architecture
is nearing the end of its useful
life and needs to be replaced

by new networks that will
enable further innovation.

The current global debate
about internet regulation
places a spotlight on the value
of open systems and open
standards as enablers of inno-
vation. The internet ecosys-
tem is rich with examples of
applications made possible by
the relative openness of the
internet.

The value of the open
internet for promoting
incremental advances in web-
based applications is
undeniable and national
regulators are acutely aware of
it. It is therefore easy to
overlook the fact that not all
internet innovation is web-
based: Voice over Internet
Protocol telephone systems,
such as Vonage and Skype, are
not web-based, and neither is
1PTV or advanced video
conferencing.

The question posed by
emerging network-based
innovation is whether open
standards and open networks
are sufficient to ensure the
robust expression of creativity
and entrepreneurship of the
internet in particular and the
high-tech economy in general.

Advocates of strict network
regulation would answer “yes,’
asserting that “innovation
without permission” is the key
element of internet innovation.

Internet activists and
innovators take continued
progress in networks and
fundamental 1cT technologies
for granted. They overlook the
complexity of managing large
networks, the escalating
demands for network band-
width, and the dependence of
emerging applications on a
reliable and resilient set of
core technologies. The
internet and its constituent
parts did not fall from the sky;
they came about because
governments and businesses
invested in education,
research, infrastructure
development, product
development and system
deployment.

The internet is the canoni-

cal example of paradigm-
shifting innovation enabled by
public-private collaboration.
Contrary to the official history
created by insiders, the inter-
net did not simply evolve
from the US Department of
Defense’s ARPANET. By most
accounts, ARPANET worked
pretty well but was slow at
transferring large files and
impractical for digital teleph-
ony because it tripled end-to-
end latency for every packet.

In France, Louis Pouzin and
his government-backed cyc-
LADES research team rea-
soned that packet-switched
networks could be made to
support multiple applications
if researchers were able to
develop specialized protocols
for each application; diverse
protocols would make one
physical network appear to be
multiple virtual networks to
applications.

ARPANET was therefore the
last of the single application
networks, and CYCLADES the
first of the multi-purpose
ones. This teaches something
fundamental about innova-
tion. While ARPANET was first
to deploy packet switching, it
was largely shackled by a tra-
ditional circuit-switching
approach that failed to revolu-
tionize the way networks are
used. The development of the
internet has demonstrated
that it is no longer necessary
to marry an application to a
particular network.

There certainly would be no
such application as Facebook
if it were necessary to build a
new worldwide network for
its exclusive use.

A more important shift is
taking place at the level of
networks themselves. In the
past, the internet’s edge net-
works were predominately
wireline, but they’re shifting
to mobile. The total number
of mobile network users is
twice the population of the
internet and mobile continues
to grow. The Internet of
Things promises to add as
many as 50 billion devices to
the internet in a few years.

This unprecedented growth
and diversification will seri-
ously stress the internet archi-
tecture. This leads many net-
working experts to propose a
radical reconstruction of the
architecture, and the US
National Science Foundation
is funding a number of
projects that aim to provide
one. The internet of 2020 will
be substantially different from
the internet of yesterday and
today. Consequently, it is wise
for responsible members of
the internet ecosystem to pre-
pare for fundamental change.

This process of generational
change is to some extent inev-
itable, but the rate at which
the new internet arrives will
be dictated in part by invest-
ment in research, the state of
the business climate, and the
actions of regulators. @
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