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Introduction by Jesse Norman

This discussion paper looks at
two new "wireless"
technologies that could be of
great benefit to Hereford, to
Ross and other market towns,
and to the county as a whole.
It looks at their strengths and
weaknesses, including
concerns about public safety,
and at different possible
economic and funding models.

| would like to thank the
author, Fiona Galliers-Pratt,
who lives locally but has wide
international experience of
different companies and
markets. She has done a
terrific job of pulling out some
of the core issues from a mass
of complex and changing
information.

New technology potentially has
a very important role to play in
Herefordshire over the next 20
years, for two reasons:

The first is simply that so many
local companies are now
finding it hard to grow because
of problems with local
infrastructure. Even the
Rotherwas industrial estate
does not have a fully stable
broadband connection, while
mobile telephony remains very
patchy in our rural areas. They
badly need better
infrastructure, including
telecoms infrastructure.

But the second reason is more
important still. One of the
huge advantages of
Herefordshire is that it has
never been heavily
industrialised, like some parts

of the West Midlands. Many
people here enjoy a high
qguality of life; and others want
to move here for the same
reason. The challenge is to
boost economic growth and
improve wages and the quality
of jobs available in the county,
without sacrificing what makes
it so great.

Of course businesses are not

the only ones interested in new

technologies. So are many
young people, who
increasingly use them in their

own study, work and leisure. If

we can push ahead with plans
for more higher education in
the county, this will feed off a
better technology base and
feed into greater skills and
more opportunities for young
people.

Over the next ten or twenty
years Herefordshire could
transform itself into a centre
for creative technology-based
businesses. That is what this
discussion paper is about.

If you have any comments or
ideas to contribute, please
email me directly on
jesse4hereford@gmail.com,
or write to me at home at

49 Broomy Hill, Hereford HR4
OLJ.

This paper can also be
downloaded free from
www.jesse4hereford.com
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Jesse Norman is the
Conservative parliamentary
candidate for Hereford and
South Herefordshire, and
lives in Hereford.

A former Director at
Barclays, Jesse specialised
for several years in the
media and telecoms
sectors, advising British
Telecom among other
companies. He has also
written and published
extensively about
economic and
development issues.

www.jessenorman.com
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WiFi: the wireless networking standard

This paper looks at the
development of city WiFi
networks across the UK and
the options open to Hereford
should it decide to set up a
network offering cheap or low
cost access to residents and
visitors. This paper is a draft
for discussion only. It is based
on industry interviews and
public information sources.

WiFi stands for ‘wireless
networking’ which enables
users of WiFi enabled laptops,
mobiles and other devices to
connect to the internet using
radio signals as opposed to
physical cabling. This could be
in the home, office, or in so-

called ‘hotspots’ in cafes, Fiona Galliers-Pratt lives in
airports, or railway stations. In lvington, Nr Leominster.
the context of cities, a WiFi e T the Bank of
network would enable users to England before joining
connect to the internet while Kleinv¥0rt Bsnson in the
City of London as an

they were out ar_ld about across equity analyst in 1987. In
the whole of a city centre - in 1995 she moved to Alfred
public spaces such as parks as Eerg/A_BN AI:MRdO,f

. ecoming Head o
well as shops, cgfes, stations P -,
etc, many of which already then in France until 2001.

have hotspots.

The advantage of WiFi over the
3G mobile phone network is
that it offers much higher
transmission speeds to the
internet. Access to the radio
spectrum used for WiFi is also
free (whereas the mobile
phone operators had to pay
huge sums for 3G licences
which they must now recoup).
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The demand for City WiFi

According to BT, usage of city
WiFi networks is still low and
fairly traditional. People are
primarily using WiFi in city
centres to access the internet
through their laptops and send
emails. Consumers use it to
surf the web, and access sites
such as YouTube and MySpace.
In Milton Keynes, Briteyellow
has found that people are
using WiFi in shopping areas
for access to cheap VolP
telephony. Business people are
using the web to access email
or their corporate intranets
thus increasing their
productivity.

In the future, however, more
and more people are likely to
use city WiFi networks. Most
laptops are already WiFi
enabled, but the next 12
months will see the launch of a
whole new range of WiFi
enabled ‘ultramobile’ devices
including a new range of Nokia
devices, digital cameras and
Nintendo DS. Already the
iPhone, which was launched
last Autumn, accounts for 5%
of WiFi usage on BT’s
networks. The latest Blackberry
can also access both WiFi and
the mobile phone network.

Longer term, there are also a
huge number of potential ways
in which councils, the police,
health authorities and other
government bodies could use
city WiFi networks to improve
their efficiency.

These include:

Extending int ernet accessto
disadvant aged are as or
grou ps in societ vy.

Attract ing Businessesto a
city

Promoting Tourism

Remote monit oring by healt h
authorit ies of pat ients in
their hom es

Traffic m anag ement systems

Smart parking meter
applicat ions t o enable
councils t o collect more
revenu e

Automatic m eter reading to
im prove u tilit y dat a collect ion

Mobile working for cou ncil
employees

As yet council applications are
relatively undeveloped in the
UK partly because the back
office technology required to
integrate the new applications
into council systems has not
yet been developed, but also
because councils need to be
convinced of the potential cost
savings before buying into the
new technology. The use of
local government applications
is more advanced in the US.
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City WiFi development in the UK

There well over 10,000
hotspots in the UK in shops,
cafes, restaurants, libraries
stations and airports. To date,
however, relatively few city
WiFi networks have been set
up largely because of issues
over funding and
sustainability.

BT has set up WiFi coverage in
15 major city centres during
the last year (including
Birmingham, Cardiff,
Edinburgh, Leeds, Liverpool,
Newcastle and Westminster). In
six out of the 15 cities, BT is
working with the City Council
to extend coverage. Pilots for
council applications are most
advanced in Westminster.

Elsewhere, The Cloud, which is
backed by 3i, has set up a WiFi
network in the City of London
and is currently in negotiations
with another London authority.
Briteyellow has set up a WiFi
network in the centre of Milton
Keynes with the aid of the
Regional Development
Authority.

Norfolk County Council set up
a free municipal network in
Norwich (known as Norfolk
Open Link). The network,
which was launched in mid
2006 for a two year period,
provides fee internet access for
the public sector, business
community and general public.
It is the only municipally
funded network in the country
and one of the largest as well.
Though the network has
proved useful for consumers
and businesses, it is not
sufficiently robust to support
the ‘business critical
applications’ used by the
council, police, fire and other
services.
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Technology

WiFi uses radio antennae
mounted on street furniture or
buildings which pick up radio
signals from lap tops, mobiles
and other devices. Each
antenna has a range of 150-
200m (depending on the
standard and technology used
and whether or not there are
any obstacles in the way). So to
cover an area of 15sq km
around Norwich required 260
access points. The antennae
are linked together - using
‘mesh technology’ for example
- to provide seamless coverage
as one moves around a city.
The antennae are then linked
in groups to the internet either
via a cable or another wireless
connection in what is known as
‘internet backhaul’.

WiFi is an unregulated
standard. There are various
WiFi standards which use
different frequencies and have
different transmission speeds:

802.11b operat esinthe
2.4GHz frequ ency band (also
used by Blu etooth and
microwave ovens). Dat a can
be transferredat upto 11
megabit s per second. | t is
now increasing ly obsolet e.

802.11g operat esint he
2.4GHz frequ ency band bu t
wit h fast er dat a t ransfer of
up to 54 m egabit s per second
(or 108 m egabit sint urbo
mode).

802.11a operat esinthe
5GHz frequ ency band wit h
faster dat atransferofu pto
54 m egabit s per second (or
108 m egabit s per second in
turbo m ode).

802.11n,t he newest
standard, is due to be
finalised in 2008 following
long delays. | t could offer a
fivefold increase in speeds
and dou ble t he rang e of
802.11g .

WiMax is another new wireless
technology for the future.
WiMax operates across a
different frequency range to
WiFi (from 2 - 11 GHz) and
unlike WiFi it is regulated. It
provides greater transmission
range and penetration than
standard WiFi (with the result
that fewer hotspots are
needed). WiMax is expected to
be used initially by licensed
service providers to link WiFi
hot-spots and provide an
alternative to mobile
broadband. WiMax
infrastructure equipment is
considerably more expensive
than standard WiFi, however,
and it will also probably be
several years before WiMax
enabled consumer devices
become competitive with WiFi
in developed countries. In the
Summer 2008, Ofcom is
planning to auction three or
four WiMax licences.
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Safety

Government bodies determine
the standards of power output
and radiation from the
transmitters located on lamp
posts and buildings. In the UK
most networks use well below
the maximum permitted levels
and roughly a tenth of the
levels used in the US. In fact
the strength of the signal
emitted by a transmitter is
lower than that emitted by a
mobile phone. The new
technology also needs to be
seen in the context of other
older wireless devices which
are used in the home such as
TVs, radios, baby monitors and
microwaves. To date there has
been very little public
opposition to WiFi technology.
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Costs

The capital cost of setting up a
network include the cost of the
following:

Antennae or access point s

Backhau | equipm ent needed
to connect the networkt othe
int ernet

Central m anag ement and
biling system

Cost of inst alling equipm ent
on lam p post s/bu ilding s
(including the time neededto
apply for planning  perm ission
from the Council)

Design/consu Itancy fees

The operating cost of running
a network include:

Payment to the council for
use of st reet furnit ure

Labour cost s for ru nning the
manag ement and billing
system.

The monthly int ernet
connect ion charg es
(ObackhauO coss)

Maint enance. For example
storm s or hig h winds cou Id
knock t he ant ennae requ iring
avisit from arepairm anina
van

Technolog y upgrade every 3 -
5 years

It is relatively inexpensive to
set up a scalable WiFi network
for business and consumer
use. For example the initial
capital cost of setting up
Briteyellow’s pilot network in
the centre of Milton Keynes
covering 1 sq km was around
£50,000. Since then the
network has grown to cover an
area three times the initial
size.

Larger networks are obviously
more expensive. The Cloud has
indicated that it is in
negotiations with a local
authority in London to build a
network at a cost of around
£250,000. The network which
the Cloud set up in the City of
London was more expensive
than this as it is
technologically more
advanced. BT has indicated
that it is spending over a
million pounds in each of the
cities where it is setting up
WiFi networks.
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One additional cost is securing
access from the councils to the
street furniture and buildings
on which the antennae are
mounted. Councils can be paid
for this in a number of
different ways. They could
receive payments for such
access - in line with market
rates (for example for bill
board advertising), or enter a
revenue sharing agreement, or
secure free WiFi access for
certain groups in society.

The cost of setting up and
managing the municipal
network in Norwich, The
Norfolk Open Link, was £1.1m
over two years. This reflected
the size of the network (15 sq
km) and the difficulties with
design and finding suitable
locations for antennae. (For
example it turned out that
many lamp posts did not have
sufficient internal capacity to
support the wiring for the
antennae). Moreover the
network does not support
‘business critical applications’
or effectively compete with the
wired network. The annual
costs of managing the network
run into hundreds of
thousands of pounds and
already the technology is in
need of upgrading.
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Business models

There are three types of
business model: commercially
funded, publicly funded and a
public/private combination.

Commercially funded

The larger operators such as
BT and the Cloud put up the
capital themselves to build city
networks and assume all the
risk. Cities are chosen on the
basis of demographics and
economic data.

Commercial networks are
mostly funded through
subscriptions, advertising or a
combination of the two.

In the case of subscriptions,
there are a variety of packages
including pay-as-you-go,
monthly and annual. For
example BT Openzone 500
Extra offers 500 free minutes
for £10 a month. BT also offers
customers a subscription
package bundled with a home
package - for example 250
free minutes combined with
broadband at home. The
Cloud offers pay-as-you-go
vouchers from £4.50 per hour
or unlimited access for £9.99 a
month. In Milton Keynes,
subscribers also pay £10 a
month for unlimited use of the
network.

We have no data on the
number of subscribers which
BT has signed up to its city
networks. We understand
though that 5,000 people

signed up the Cloud’s new
service in the City of London
(day time population 350,000)
during the first month alone -
which gives an idea of the
potential demand for WiFi.

Advertising is a second source
of revenue. BT is planning
small trials in one of the 15
cities it covers. The Cloud
seems to be more advanced in
this respect. Firms can
advertise either locally in one
area or nationally across all of
the Cloud’s hotspots. The
company did not reveal the
cost of advertising on its
network.

In some models, people gain
free access to the internet in
return for looking at an
advertisement (or
advertisements) when they log
on and then again after say
another hour of usage. In
Milton Keynes, for example,
Briteyellow has signed up
seven sponsors (including John
Lewis, hotel chain Ramada
Encore, the Citizen newspaper
and Kimbells LLP Solicitors). In
return their name appears on
the web portal in the zone
which they sponsor. Further
advertisements appear after
another hour of usage.
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The jury is still out whether
these revenue models are
sustainable. One problem is
that subscribers are
increasingly coming to expect
free WiFi access or to have free
access bundled in with their
fixed broadband subscription.
Nevertheless we understand
that the Cloud’s network in the
City of London is profitable -
though if the commercial
model was not sustainable
here it would be unlikely to be
so elsewhere.

Councils could provide a third
source of revenue, though we
understand that most councils
are waiting to see the extent of
potential cost savings before
committing to pay operators.

Public sector model

So far the only wholly publicly-
funded network in the UK is
Norfolk Open Link, which was
financed by the East of England
Development Agency.

The two year project cost
£1.1m and was developed by
Norfolk County Council in
conjunction with South Norfolk
Council, Norwich City Council,
University of East Anglia,
Norfolk and Norwich University
Hospital, Norfolk Constabulary
and Norwich City College. The
aim was to evaluate the impact
mobile technology could have
on economic development in
Norfolk and the delivery of
public sector services.

Since it is publicly funded and
provides free access for users,
Norfolk Open link is not
allowed to compete with
commercial WiFi services.
Consequently the access speed
for business and the public has
been set at 256 kilobits per
second, with public sector staff
accessing at Tmb per second.
Each session has also been
limited to an hour.

On the positive side, the
project has attracted a large
number of users despite little
in the way of marketing.
Currently there are around
40,000 connections per month
from 3,000 unique devices, a
figure which is growing every
month.

It is difficult, though, to
measure the actual impact of
the free WiFi network on
economic development. It has
certainly brought a great deal
of positive publicity to
Norwich, showing that it is a
forward looking city with a
technologically literate
workforce. A recent survey also
suggested that local business
leaders approved of the
project. Several local
businesses have also contacted
the Council to say how useful
the free network is. For
example local builders are able
to instantly connect their
temporary site offices to the
internet, whereas before they
would have waited for BT to
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install broadband. A freelance
photographer has also said
how much the network helped
him in getting his pictures
delivered much more quickly
to the news agencies when he
was out and about in the city.

Disappointingly, however,
public sector bodies have not
been able to make much use of
the network as originally
hoped. There are several
reasons for this:

The net work was not
designed t o support business
crit ical applicat ions. For
example storm s or hig h
winds can im pact the
perform ance of t he net work

Norfolk is a Cou nty Council
wit h services covering a wide
geographic area whereast he
WiFi net work is only available
int he city and even t hen does
not provide blanket coverag e.
This m eans it may not be
wort hwhile equ ipping mobile
staff wit h addit ional
technolog y which m ight only
be of lim ited use.

The lim ited nat ure of t he pilot
(two years) m eant that it was
difficu It to justify chang esto
existing service delivery
processes when t here was no
guarant ee that the wireless
network wou Id exist aft er t he
pilot ended.

The lesson is that a network
must be designed with specific
requirements in mind. The
configuration needed for
public sector applications will
be very different from that
needed for consumer or
business use.

With the end of the two year
pilot period in sight (March
2008), Norfolk County Council
is reviewing the findings from
the pilot and examining the
future options for the network.

One possibility would be to
continue with the publicly
funded model, though there
are issues here with state aid.
If the network continues to be
funded this way there would
have to be a clear business
case showing the expected
results and how the service
could be sustained. Annual
operating costs for a network
of this scale, however, are
likely to be several hundred
thousand pounds a year. In
addition, a budget would need
to be available to fund updates
to the equipment as the
technology is changing rapidly
in this field. The main reason
to continue to with this model
would be to promote social
inclusion and economic
development.
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Another possibility would be
for a commercial operator to
take over the network with the
Council supporting the service
through providing access to
street furniture (e.g. lamp
posts, council buildings) and
committing to buy a wireless
service acting as an ‘anchor
tenant’. The Council’s
consultants are in talks with a
number of operators who have
expressed an interest in this
approach.

Public/Private model

A third business model is
based on a combination of
public and private funding to
set up and run a network. This
was the model used in Milton
Keynes.

The network was launched in
October 2006. The initial set
up costs for the pilot was
around £50,000, funded jointly
by the Regional Development
Agency, Invest Milton Keynes
and Briteyellow.

It has attracted 2,500 unique
subscribers and is expected to
be profitable in 2008.

After the initial pilot the
network has tripled in size
through corporate
sponsorships. Briteyellow has
signed up several corporate
sponsors who pay to promote
their services on the network.

Most subscribers use the
network for free in return for
looking at sponsor’s
advertisements on the home
page every hour. Unlimited ad-
free access is available for a
£10 monthly subscription fee.

An alternative model would
involve a commercial company
making the upfront investment
(possibly with help from the
local development agency or
council) in return for the
council committing to buy
services from the operator.
This is known as the ‘anchor
tenant’ model and is probably
that which BT has adopted with
Westminster County Council.
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Options for Hereford

(1) Commercially fu nded
network

On the basis of Hereford’s
population (70,000) and
economic data, commercial
operators are very unlikely to
finance the full cost of setting
up a WiFi network in the City -
at least in the near term.
Longer term operators will
probably be required to
provide coverage across major
towns and cities as part of the
terms for winning the new
WiMax licences due to be
auctioned this summer.

(2) Municipally fu nded net work

A second option would be for
Hereford to build a municipally
funded network which would
provide free access to users -
along the lines of Norfolk Open
Link.

One obvious problem with this
approach would be securing
the funding. Whereas regional
development agencies were
prepared to fund city WiFi
networks three or four years
ago, we suspect they would be
more reluctant to do so today.
And even if it were possible to
raise public funds to set up the
network, the ongoing running
and maintenance costs are
high.

The Council would need to be
very clear about the reasons
for building a publicly funded
network. The main rationale
would be to boost economic

development and promote
digital inclusion. It would be
difficult to justify the network
on the grounds of public sector
efficiency since public sector
applications would require a
much more expensive and high
tech network. In addition,
Hereford is a unitary authority
so council workers would
ideally need a WiFi network
covering the whole county and
not just the city.

(3) Public/Privat e part nership

A third possibility would be to
approach an operator such as
the Cloud to enter a
public/private partnership. Due
to the size and wealth of
Hereford, the Cloud would look
to a third party to raise at least
part if not all the capital to
build the network. The Cloud
would then run the network
along commercial lines -
although this would not
necessarily preclude free
access for short periods of
time for users or completely
free access for certain socially
excluded groups.

This approach would give
Hereford a relatively large and
high quality network run by an
experienced operator. The
difficulty would be raising the
funds.
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A large operator such as the
Cloud would probably need
around £200,000 to set up a
WiFi network in the city of
Hereford. This could be raised
from a combination of the local
development agency
(Advantage West Midlands),
Hereford Council and local
businesses.

One option would be for the
council to use a range of
budgets to fund the network -
tourist, social care,
communications, and
environment. For example the
WiFi network could be used to
provide tourists with free
internet access for 30 minutes
- funded out of the council’s
advertising budget.

(4) Local, low cost pr oject

A fourth option would be for a
group (possibly a cooperative)
in Hereford to set up a local
and low cost network, along
the lines of that set up by
Briteyellow in Milton Keynes.
This is essentially a low cost
version of the public/private
model set out above.

In the case of Milton Keynes
the total start up costs for a
WiFi network covering around
one square kilometre were
around £50,000 (including
capital costs of £35,000). This
could be raised from the
sources mentioned above: the
council, Advantage West

Midlands and local businesses.
This aim would be used to
build a small network using
scalable and easily deployable
equipment such as that
produced by the US group
Meraki. As in Milton Keynes,
the network could be further
expanded once it had been
established that the initial
network worked and was
sustainable.

The group running the project
could engage a company such
a Briteyellow or consultants
such as Synetrix to build and
manage the network.
Alternatively it might be
possible to find small local
specialist IT companies to
manage the network.

The real challenge with this
type of local project would be
paying for running costs and
upgrades which would
probably be at least £10,000 a
year. If the project were run
along the lines of that in Milton
Keynes, it might be possible to
offset these costs through
advertising sponsorship from
local firms and subscriptions
for those using the internet for
longer periods (say more than
30 minutes).
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