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1. Declaration of Interests: New members of the Committee will be invited to
declare any relevant interests.

2. Impact of the New Economy Inquiry: The Committee will take evidence
from—

Scotland IS:

Frank Binnie Chief Executive
Colin MacDonald Operations Manager
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response to the Executive’s proposals for local economic forums.

***********************************
The following papers are attached for this meeting:

Agenda Item 1

Submission from ScotlandIS EL/01/03/1



EL/01/03/A

Submission from the Communications Managers Association and  EL/01/03/2
Original Submission from Telecommunications Managers 
Association (now known as Communications Managers
Association)

Submission from BT EL/01/03/3

SPICe Briefing Paper EL/01/03/4

Simon Watkins
Clerk to the Committee

Room 2.7, Committee Chambers
Ext. 0131 348 5207



EL/01/03/1

Enterprise and Lifelong Learning Committee

Impact of the New Economy Inquiry

Submission from ScotlandIS

January 2001



Broadband Scotland
Presentation:
Frank Binnie, CEO, ScotlandIS & Executive Chairman, ScotIX, the Scottish Internet Exchange.
January 2001

The Enterprise and Lifelong Learning Committee,
Scottish Parliament.

(Please see the glossary on Page 4),

Objectives

1/ To increase the infrastructure capabilities for Internet use internally
within Scotland, to even the remotest areas.

2/ To increase the infrastructure capabilities for Internet use into, and out
of, Scotland.

Background

Increasing telecommunications Broadband can revolutionise a country and its
economy.  Conversely, failure to upgrade broadband networks, will result in a
country being relegated to the economic equivalent of the Third World.

In this new economy, Scottish based people and business will only be able to
take full advantage of the benefits, offered by multimedia, Ecommerce and
Ebusiness, if there is sufficient high capacity, high speed, low cost Bandwidth,
of at least 2Mbps, available to them.

Developing a high capacity Broadband infrastructure will also help to ensure a
higher standard of living and a better quality of life for people throughout
Scotland.

The New Technologies

The reason for the urgency is that in the near future a whole new range of
receiver / transmitter devices will be able to deliver ‘multiple information’ to us
in our homes and workplaces. The development of these new technologies is
already transforming our ability to deliver and receive huge ranges, and huge
volumes of services and products, quickly, and inexpensively, to even the
remotest areas. All people and organisations will benefit if we can take
advantage of these opportunities. However, in Scotland, this does require a
higher capacity broadband network than we have today.

Soon, the majority of people will be able see TV, interactive TV, video on
demand and MP3 music through any combination of their Personal
Computers, telephones, mobile phones and wristwatches. People will also be
able to use the Internet on their TVs to shop, bank, auction, search and so on.



It doesn’t take much imagination to realise the significance of these simple
facts. It means that, if people want, they will be able to use all of these
information systems, all the time, in any location using many different types of
receiver/transmitter. These new devices may take the form of their car, fridge,
clothes, spectacles, and eventually virtual, holographic, or even personal
neural and bio systems.

In countries with sufficient bandwidth, information through all of these devices
will be ready ‘On Demand’. People will not have to wait for PCs to warm up, or
for lengthy downloads, and all the other annoying irritations we put up with
today. Soon, all our new devices will be able to provide all the information
instantaneously, interactively and in multiple formats, but only if we have big
enough bandwidth.

Why Involve the Scottish Parliament?

Is Scotland caught in a Catch 22 trap, particularly in relation to our peripheral
areas? Could it be that “it is not worth investing in Broadband in Scotland
because the volumes of traffic are too low” and conversely “The volume of
Internet traffic in Scotland is too low because of the lack of bandwidth.”

If this is the case can we change our way of looking at things? If this task is
too big and too expensive for one company by itself, can the Scottish
Parliament enable us to adopt new thinking and new business models?

Economic models are changing dramatically and people with vision are
realising that it may be profitable to form partnerships between, for example,
retail, transport, telecommunication, and service and product companies. All
of these types of companies, and their customers, will benefit from investing in
Broadband.

Can the Parliament help us bring together a consortium of companies to
achieve our two objectives?

Invest in what - Fibre Optic Cable or Satellite?

As we discuss these issues in January 2001, it seems that Fibre Optic Cables
(FOCs) are the most cost effective and reliable. However, it may be better to
develop a combination of these and existing networks of telephone copper
cables, using ADSL (Asymmetric Digital Subscriber Line) and ISDN
(Integrated Services Digital Network) lines as well as Satellite or 3rd

Generation GSM mobile telephony. Whatever combination is used, the
objective is to deliver a high bandwidth capacity, cost effectively and reliably,
to even the most remote location.



Increasing Scotland’s Internal Capacity.

What is the solution(s) to Scotland’s internal broadband infrastructure?

At present the telecommunications backbone infrastructure is good across the
Central Belt stretching up to Aberdeen, but is not as developed across the
rest of the country.

In Sweden, with similar problems of peripherality, the government plans to
provide 5 megabytes Broadband into each home within the next 12 months.
Can Scotland do the same?

What if a Minister of the Scottish Parliament could announce the following, by
Spring 2001!  “Every house in Scotland, and therefore all small business too,
will have a 10 Megabyte Internet Connection by 2003”. Policy directives like
this can help us all rise above the complications, and strive to achieve the
objective (e.g. JFK and the Moon).

This is important in this case because we need to have a vision to help us rise
above the quite complex issues. These issues are numerous as the
comments by some of ScotlandIS members show: -

1. “Once you lay FOC, it will be there, maintenance-free, for decades”.
2. “The ‘last mile’ connections are the real problem, unless you get a

consortium of many types of users, even end users ”.
3. “Replace the entire existing (copper & ADSL) infrastructure with FOC”.
4. “Solve the transport problems by enabling people to work from home”.
5. “Broadband is an environmental issue, invest and reduce pollution”.
6. “Unbundling local loop is a part solution, look at charging structures”.
7. “It is far cheaper to lay FOC than build and repair roads and railways”
8. “Laying FOC is a ‘no brainer’, the high initial cost will be recouped”
9.  “When a kid buys one of our computer games they need to download

it (from the internet) within 20 seconds, you need broadband to achieve
that, 21 seconds and I’ve lost that sale”

10. “Tax credits (Idaho Model) are better than the License Auctions”.
11. “We were within hours of deciding to uproot our business from

Scotland to another country when the ‘Home Office’ miraculously
arranged Broadband for us”.



A Broadband Consortium

One potential solution is to use ScotlandIS to set up a new non-profit
Broadband Scotland company. It would: -

1/ be an honest broker to facilitate investments from the broad range of
companies (particularly major corporations) who will benefit from an upgraded
infrastructure – kick started by, perhaps, by some kind of government
investment (with the appropriate exit strategies!)

2/ ‘facilitate’ by identifying the most cost effective partnerships and
technologies (including FOC, G3, Satellite etc) too not only enhance the
bandwidth capabilities for businesses across the Scottish central belt and up
to Aberdeen, but also to all outlying areas of Scotland.

3/ buy, if necessary, bulk ‘high volume & time’ on existing (mainly central
belt) infrastructures, to ‘sell on’ to smaller companies, or even groups of
companies or towns and villages, at reduced rates.



Increasing Scotland’s International Connections

What is the solution to increasing the capacity of Scotland’s International
connections?

Scotland’s overseas Internet connections are nearly all routed through
London, we have identified 8 (some documents say there are 20) transatlantic
FOCs to London, via Land’s End.

To improve Scotland’s own international connections, there are many options
but these three appear to be the most appropriate: -

1) Follow the Irish Model of a direct pipeline from America. Estimated cost £1
billion. This might entail a government investment of £100 million, with the
remaining £900 million coming from the private sector. Cable would land
on the west coast of Scotland to connect either in Pacific Quay or Sighthill.
The existing fibre infrastructures would then hook into it.

2) Connect into Ireland’s new FOC. As above but this would involve creating
a diversion from Ireland’s trans-Atlantic cable. However, this could involve
complex bargaining with the Irish government and its partners.

3) The third option is to improve Scotland’s fibre connections with London,
which, as stated above, has its own cross-Atlantic connections. As the
overwhelming majority of the UK domestic cable infrastructure connects to
London, then it could be an option to make a direct connection to LINX,
the London Internet Exchange.

An International Consortium

One potential solution is to use ScotlandIS to set up a second consortium, to
focus entirely on Scotland’s International connectivity, and comprising of
International Corporations capable of funding the most appropriate solution
above.

Overall Conclusion

To increase the Scotland’s infrastructure capabilities for Internet use
internally, and internationally, the ScotlandIS proposal is to promote two
initiatives.

One to invest in Broadband infrastructure within Scotland and one to research
and invest in the most cost effective method of upgrading Scotland’s
International connections. The Scottish Parliament may decide to join and
invest in both of them.

Frank Binnie
January 2001



Glossary

1. Bit
A bit is the basic unit of measurement for ‘internet speeds/capacities’.
It is important not to confuse with ‘byte’, which is a unit of 8 bits, because you don’t
want to buy the wrong size of FOC.
Kbps, Kilobit = one thousand bits per second
Mbps, Megabit = one million bits per second
Gbps, Gigabit = one billion bits per second
Tbps, Terabit = one trillion bits per second

2. Broadband normally means any transmission of email, web page,
voice, data and video information faster than 2Mbps.

3. Bandwidth is the capacity of the infrastructure between the transmitter
of information and the intended receiving device – the actual speed of
transmission depends on the ‘narrowest’ link (eg a dial modem or
telephone exchange connection of say 64 or 128 kbps)

4. Fibre Optic Cables (FOCs) Transatlantic FOCs are currently
operating at between 2.5 and 10 Gbps. At similar costs, the next
generations of FOCs, being produced now, will offer scalability to 320
Gbps and soon 5 Tbps.



Contact Details & Bio Notes

Frank Binnie
CEO
ScotlandIS
www.scotlandis.com
Telephone 07000 404404

Frank Binnie is Chief Executive, of the newly formed ScotlandIS. For its part,
the new trade body representing more than 500 Internet, software and
interactive media companies has formed the ‘Broadband Scotland’ initiative.
ScotlandIS, is also the Scottish Chapter of the Internet Society.
www.scotlandis.com

He is also Executive Chairman of The Scottish Internet Exchange based in
Sighthill Edinburgh. The company is a private sector managed, non-profit,
company, limited by guarantee, and registered in Scotland No. 200,000. This
exchange is the Internet Peering Point for all the major telecommunication
companies operating in Scotland. www.scotix.net

Frank has recently been appointed part time Executive Chairman of Scotnom,
the Scottish Internet Domain Registry Company. Scotnom is negotiating for
dot sco.uk and dot scot.uk as an alternative to dot co.uk. www.scotnom.org

He is a Fellow of the Chartered Society of Designers and a Fellow of the
Royal Society of Arts & Manufactures and a member Devonshire House and
the Institute of Directors. Prior to his current positions he enjoyed a successful
career as Managing Director of £multimillion international manufacturing
companies until he became Director of the Design Council Scotland and
Visiting Professor of Engineering Design at the University of Strathclyde 1990-
96.
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1. Introduction
On 31 July The Scottish Forum of the Communications Management Association

(CMA) produced a Submission to the Scottish Parliament ‘as a contribution to

wider discussions among policymakers, legislators, business users, media, and

others on the future shape of and infrastructure for digital communications in

Scotland’.

Representing senior ICT professionals working for and with private and public

sector communications user organisations operating in Scotland, The Scottish of

the CMA Submission drew attention to and made recommendations in a number

of key areas.  These reflected our concern that

“ For Scotland, attention needs to be focused on the creation of an

infrastructure that will enable business and citizens living in their local

communities to participate on equal terms within a global communications

society and marketplace.

“That demands access to an infrastructure that will meet the ever-

increasing demands of the "Information Society" in the foreseeable future,

both in terms of technology and capacity (or bandwidth).  The TMA

Scottish Forum believes, as will be seen in this document,  that time is not

on our side.  Action is needed now.  The Scottish Parliament is central to

making this happen.”

The substance of our Submission of July 2000 still obtains.   The need for prompt

action is greater than ever.  The following Supporting Evidence is presented to

further clarify the Submission

2. The New High-Speed Technologies : Further Background
In November 1999 Oftel issued the consultative document ‘Access to Bandwidth:

Delivering Competition for the Information Age: Local Loop unbundling:

statement and next steps’.  It will be helpful here to extract paragraph S2 of the

document as background to the infrastructure debate.
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“S2. High speed, high quality electronic information is essential to the

development of the information society in the UK. Always-on unmetered

Internet access, interactive home shopping and video-on-demand are just

some of the services that will transform the way we access information

and communicate. A variety of new technologies such as digital
subscriber lines (DSL), cable modems, broadband wireless, third
generation mobile and digital TV offer the opportunity for the
widespread delivery of these services.”

The additional Supporting Evidence to the CMA’s  previous Submission to the

Scottish Parliament will be associated with each of the above “new technologies”.

We also note that the Communications White Paper has a major focus on

“Ensuring Universal Access” which includes two policy statements which are

central to the broadband availability issue:

“We will promote the availability of widespread access to higher

bandwidth services and bring together public and private sector

stakeholders to develop a practical broadband strategy” and:

“We will look for ways to build on the public investment that is already

being made in broadband and consider whether public support to help

research and develop new highspeed networks.  We will also keep under

review the case for requiring higher bandwidth services to be made

available universally.”

We note the lack of any real commitment to a positive programme in these

statements and remain concerned that the urban centres will continue to receive

disproportionate benefits from industry investment for the foreseeable future.
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A. Digital subscriber lines (DSL)
The media has highlighted the problems of the ADSL roll-out programmes.

However, the overall collective costs - from all PTO’s involved in providing the

required infrastructure - are still unknown.

Two further documents have been issued by Oftel that will have a bearing on

possible solutions and action timetable. These are:

� ‘Access to bandwidth: Shared access to the local loop’ (October 2000).

The issue of shared access appears to have been overlooked in the original

unbundling proposals. BT is now having to install a new network terminating

device that includes a filter to ensure “separation” between the analogue line and

the competitor’s ADSL unit.

� Determination under condition 83.16 of the Licence of BT plc. (December

2000)

The determination on BT’s charges to competitors providing ADSL services

should allow them to finalise their retail prices. As retail prices are published it is

hoped that the other PTO’s will also produce their roll-out programmes in

Scotland.

 A recent Oftel press release (reference 88/00, issued 13 November 2000)

contained the following statement: “The experts estimated that BT’s trunk

network, which also carries voice calls, could reach capacity in 2001 due to extra

traffic generated by unmetered Internet access.”

B. Broadband Wireless
Fears of a “digital divide” opening between cities and rural areas were

heightened as a result of the failure to attract bidders in the auction of radio

spectrum for regional licences. The DTI had offered three licences in each of

fourteen regions in the 28GHz band for high-speed wireless Internet access.

The information available from the Radio Agency is that only one licence was

awarded in Scotland, to Energis Local Access.   
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What is not known is the area to be covered by the Licence nor the conditions

the DTI will apply in terms of implementation timetable, etc.

Three other radio spectrum bands are due to be made available in 2001. These

are 3.4GHz; 10GHz and 40GHz. Some of the systems employing these bands

will be more suitable for the Scottish terrain.  The 28GHz band is more cost

effective in the urban environment because of its dependence on line-of-sight

between customer and base station.

C. Third Generation Mobile
Recently, there has been comment from both analysts and telecommunication

operators that the promise of 3G data rates of 2Mb/s cannot be achieved. The

3G networks are unlikely to be available until 2003 at the earliest and are unlikely

to appear in the rural areas until 2005.

Existing mobile networks have typically a 9.6Kb/s data rate and the new 3G may

achieve only 56Kb/s initially. 56Kb/s is the norm with a modem over the Public

Switched Telephone Network (PSTN). Hence the new 3G mobile networks

cannot be considered as a viable alternative for broadband Internet access in the

near future.

We are now hearing reports from industry analysts that the aggregated cost of

acquiring a 3G licence and building a new 3G network, together with technical

and environmental difficulties, is acting as a significant brake on the creation of

new, innovative services.

For example, analysis carried out by consultancy company OTR, based in

Brussels and London, suggests that only location-based services are certain to

make money. Other, more widely published services such as the purchase of

goods online, general access to the Internet, video telephony and emergency

assistance are unlikely to become “killer” applications.

Forrester Research, in a recent report, states that the days of steadily rising

revenues from voice calls are over, while the promised explosion in Internet and
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data traffic will not be enough to offset the higher 3G operating costs. Moreover,

there are signs that the mobile market is approaching saturation.  It is estimated

that two-thirds of the UK population now own a mobile and further analysis

predicts that 80% is a reasonable upper limit for mobile penetration in the UK.

Forrester estimates that the increasing number of new suppliers chasing

dwindling numbers of mobile phoneless persons might cause a price war that

would devastate the average revenue per user and profit margins.

D. Cable Modems and Digital TV
In a recent report “Broadband Landscape Europe” only 36% of Europeans had

cable TV connections compared to 95% with telephones. This is despite

intensive cable TV build programmes. A separate study estimates for 2003 that

13.1m broadband users in 15 countries will prefer DSL services compared to

5.7m for cable.

Cable TV/Telephony companies are burdened with heavy debt and their sliding

share prices have fuelled concerns about future funding.  The prospect of ADSL

over BT’s unbundled local loop presented these companies with an opportunity

to meet most of their remaining obligations at a lesser cost than with

conventional direct cable. Indications are now emerging that at least two key

Cable TV/Telephony companies are re-thinking this approach because of

problems and delays in gaining access.

The capital expenditure for most Cable TV/Telephony companies has peaked

with more being spent on customer acquisition than network build.  However,

most franchised areas are far from complete in terms of their licence obligations.

These and current constraints on capital borrowing will cause further delays in

competitive Internet access from cable franchised areas.

3. Observations

 The Office of National Statistics (Survey, December 2000) compared the 12

months to the end of September 2000 with the year ending March 2000. Across
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the whole of the UK, Internet access increased by 7%, with 26% of households

online. The survey indicated a 5% increase in Scotland to 19%.

The Federation of Small Businesses in Scotland reported on ‘The use of

computers and electronic commerce in small businesses in Scotland’ (October

2000), and in the final paragraph of its Conclusions states:

“There are nonetheless problems and areas that need improvement, for

example, cost of going online and the current ICT infrastructure in

Scotland. The FSB is confident that as the drive towards e-commerce

gathers momentum, economic development agencies and government

can continue to work closely with the business community to develop

solutions to these issues.”

 In the USA the issues of the so called “digital divide” between urban and rural

communities has been debated for a number of years. The Center for

Democracy and Technology produced a document “Public Policy issues raised

by Broadband Technology”.  The following extract from the executive summary is

relevant to the Committee’s deliberations on the New Economy:

“Preserving openness and the dynamic nature of the Internet is critical to

maintaining the democratic character of this medium as the Internet is

transformed from the narrowband technologies of dial-up modems and

slow content delivery to the broadband world of cable modems, DSL,

wireless and other technologies that deliver high-speed Internet access.

Emerging broadband Internet technologies offer advantages over

narrowband access that will enhance and expand the Internet’s

usefulness to users. Broadband Internet will allow subscribers to send or

receive video and audio content of digital quality and to download

interactive, graphic-rich webpages. The high-speed technology will

enable entrepreneurs to bring new services to market that will make the

Internet interactive in real-time.
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The same document also includes a section describing Satellite Access:

“High-speed Internet service is available from Hughes Network Systems,

its product is a ONE-WAY service. The service uses a satellite to deliver

content to customers but requires that customers transmit content

requests to an ISP over a dial-up telephone line. This approach is often

called “telco-return” because it relies on a telephone connection for any

transmissions from the Internet users. Because one-way service requires

the use of a telephone line and an ISP, and because it lacks the “always

on” characteristics of other broadband services, it is not viewed as a long

term broadband solution. Hughes is planning to offer a two-way satellite

Internet service in 2001. However, the two-way service will be generally

slower than most cable, DSL, and broadband wireless services”.

4. Conclusions
Research commissioned by Central Government forecasts that private sector

operators are unlikely to offer such services to up to half the country – or  a

quarter of the population – on a purely commercial basis.

On the other hand, industry experts warned against using public subsidies as an

alternative to stimulating effective competition. As the USA document warned,

the danger is the possible creation of an Internet access cartel by providing

subsidies only to a few. We are aware that the DTI and the e-Envoy have a joint

initiative to research the options in this area (and have already received a briefing

from Analysis, the consultancy).

However, there are subsidy mechanisms which might avoid that risk.  For

example, in any geographic area where no carrier wants to offer broadband

service HMG would hold an auction offering a subsidy of £x per month per

customer to any operator willing to serve.  If there are no takers, the subsidy

would rise to £x+1 per month, then £x+2, and so on until some operator agrees

to serve.  Any subsidy would follow the customer should he choose to move

between suppliers.



9

The Scottish Forum’s  Supporting Comments reinforce our recommendations

contained in the CMA Report “Telecommunications and Scotland: Delivering a

Better Deal for Citizens, Businesses and Public Services.”

We advise that the emphasis must be on enabling BT and the other PTOs’ to

provide the infrastructure to utilise the Unbundled Local Loop throughout

Scotland; to encourage more companies to employ Broadband Fixed Radio

Systems in the rural and semi-urban areas; and to consider carefully the

implications of effective competition and subsidised services.

Overall, our conclusion remains unchanged: that left to itself, industry will not

invest in the universal provision of broadband communication infrastructure in the

access network, the local loop.

This will depress the development and take-up of innovative services and deny

the full benefits of e-business to that part of the community outside the

conurbations.

Some form of government subsidy will be required if a negative social impact is

to be averted.  The Scottish Forum recommendation is that the Scottish

Parliament and Executive adopt a positive, proactive programme to bring about

universal broadband service throughout the country.

Moreover, the Scottish programme, having regard to the special needs and

characteristics of the region, should not wait for any more general initiative

which might emanate from the DTI.

The Scottish Forum

Communications Management Association

15 January 2001
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Enterprise and Lifelong Learning Committee Inquiry

THE IMPACT OF THE NEW ECONOMY

Development of Original Submission

Introduction

We are right in the middle of a communications revolution.  The internet, mobility
communications, broadband and multimedia are becoming an increasingly vital part of our
lives, both at work and at home.  The growth of e-business - trading electronically,
particularly over the internet – is changing everything about the way that companies operate.

With the e-Commerce explosion occurring across Europe it is estimated that 25% of European
business-to-business trade will be done over the Internet by 2003.   Ten million European
businesses have already transacted on the Internet and by the end of this year £184bn worth of
business will be carried out within Europe.   Scotland must aim not only to be part of this
explosion but also to position itself as one of the leading ‘new economy’ forces, exploiting the
e-commerce opportunities to their fullest potential.

This speed of change is unprecedented and the role of BT is to provide and maintain the
requisite infrastructure and services which will secure the opportunity for Scotland to
develop as a globally competitive modern economy.

In June 1998 BT launched a five year investment plan for Scotland which included a pledge to
adapt its services to meet the needs of Scotland's geography and Scottish business.   Two
years on, work continues on a £525 million investment in the company's Scottish network.
This includes £100 million on a high-speed Internet and data network that will enable the
system to cope with the increasing demand for Internet services.   The development also
allows the network to meet the demands of the emerging information society for Internet,
intranet (private corporate internet type networks) and multimedia services and to support
new applications such as electronic trading, digital broadcasting and mobile and broadband
data interaction.

To what extent has Scottish business moved to take up e-commerce?
Currently the percentage of companies that have their own web sites or make frequent use of
Electronic Data Interchange in Scotland is 54%, which is about the average for the UK,
although significantly trailing the leading area of London and the South East.   The present
penetration of e-Commerce in companies, across Scotland is that 56% have Internet access,
44% have Web Sites and 65% use e-mail.

What infrastructure will be necessary in the next five years to allow Scottish business to
exploit the new economy; and what steps are being taken to ensure that it will be put in
place?

In their responses to Oftel’s consultation document Access to Bandwidth, consumers
stressed the importance of higher bandwidth access being available to, in particular,
consumers in rural areas and those on lower incomes.   Oftel's view is that ultimately all
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consumers should have the opportunity to use broadband access to receive the new
Information Age services.

The creation of 'Broadband Britain' is a goal that unites BT, Oftel and Government.   BT's
commercial aim is to provide high speed Internet and multimedia services at a variety of
prices to suit all customers, from the first time user to the large corporation, including service
providers and intermediaries.

As the UK's leading communications company, BT’s vision is of a Broadband Britain that can
take its place as a world leader in the information revolution.   BT intends to be at the heart of
this information society and has committed to invest £5 billion over the next 5 years on
network extensions and enhancements throughout the UK.   Investment in BT’s Broadband
programme forms part of this strategy.

ADSL - Asymmetric Digital Subscriber Line - BT's 'always on' high speed data connection,
which has the potential to transfer data up to 40 times faster than conventional modems, is
widely believed to be one of the best broadband technologies, particularly for the mass
market.  For this reason, BT’s Broadband programme is currently focusing on solutions that
utilise this technology.

The following sections, forming the bulk of this submission, place BT’s Broadband
programme in the context of its broader programme of communications developments, all of
which will combine to help provide the means for Scottish business to exploit the new
economy to its fullest potential.   These sections also, however, identify some of the problems
which will arise in providing uniform provision of infrastructure and services across Scotland.
Such issues may well need to be addressed as part of the Inquiry into the New Economy.

BT's Network in Scotland

BT’s Public Switched Telephone Network (PSTN) is facing a future of unparalleled change.
Traditional analogue voice call traffic over the BT network is being replaced with ever-
increasing volumes of digital data calls; a traffic type with entirely different characteristics to
those of traditional voice calls, placing very different demands on the system.

Available to the greater part of the population, BT provides a wide range of modern
technology services over its PSTN and its Integrated Services Data Network (ISDN)
including, ISDN2; Home Highway; Business Highway; ISDN30; local; national and
international calls; Select Services including Call Waiting, Call Diversion, Ring Back,
Reminder Call, 3 Way Calling, Caller Display and the 1471 service; plus a range of ISDN
supplementary services.

Across the UK, almost two million of our customers already use ISDN, HomeHighway and
BusinessHighway data services, and more than 30 BT Internet products are available to
address the varying needs of our customers.

The PSTN is currently fed by over 1100 exchanges, of which there are three types, System X,
AXE10 and UXD5.   Of these, System X and AXE10 support 95.7% of BT's customer base.
The remaining 4.3% is served by 420 UXD5 exchanges sited throughout Scotland, almost
exclusively in rural areas.   Although a digital system, UXD5 is built around earlier standards,
designed before the current explosive growth in data traffic was envisaged.
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As a consequence, this type of exchange requires development work to enable it to support the
modern services currently provided by BT such as Call Minder, or Ring Back When Free.
Programmes to upgrade the UXD5 to provide a much wider range of services are scheduled to
be complete by March 2002.   These upgrade programmes will not, however, include
Broadband capability.

BT's traffic-carrying network serving Scotland consists of traditional copper conductor,
250,000 kilometres of optical fibre cables, and radio circuits, linking Scotland's 1,100
telephone exchanges.   Edinburgh, Glasgow and the Central Belt between the cities, the East
Coast of Scotland and Aberdeen, have access to the latest technology.   However, the Borders,
the North of Scotland, Orkney, Shetland, Northwest Scotland and the Western Isles do not
have the same level of Broadband coverage.   What might appear an obvious solution, that is
to provide the latest technology and networks in all locations, would be prohibitively
expensive.

BT's Universal Service Obligations

BT has the largest telecommunications network in Scotland.   While size is often seen as an
advantage, it has to be balanced against the company's ongoing obligation to meet the
requirements of its licence to provide basic telephony services.

The company's Universal Service Obligation (USO) obliges BT to meet any reasonable
request to provide telephony services throughout the United Kingdom (except Hull).   Those
services include local, national and international calls, a facsimile-capable service, and voice
band data up to 2400 bit/s.   In addition, it is required to provide public payphones, a directory
enquiries service and an emergency (999/112) service.

The USO level of service enables every BT customer in Scotland to access the Internet,
wherever in Scotland they might live or work, over their existing telephone line.   Indeed,
the BTopenworld product is available at the same price from the farthest north corner of
Shetland to the most southernmost part of the Scilly Islands, and is benchmarked by OECD
as being cheaper off-peak than any other nationally available offering available within
OECD.   Something unique within OECD.

On peak-time business Public Switched Telephone Network (PSTN) tariffs, once SurfTime,
currently being installed in telephone exchanges across Scotland, is fully available, the UK
will be hugely cheaper than the current OECD average, and slightly cheaper than in the USA
for an equivalent product.

Developing ADSL

BT plans to revolutionise communications and e-commerce in the UK with a large-scale
roll-out of ADSL equipment to UK exchanges.   Over the next five years, BT is investing £5
billion in what will become the UK's largest and most advanced network for Internet and
other advanced data and multimedia services.

The initial phase of roll-out started in the Autumn of 1999, and by the end of March 2000,
some 400 exchanges had been provisioned for ADSL.   These exchanges cover about 26% of
the UK population.   A further 100 exchanges were enabled between April 2000 and the end
of June 2000, increasing coverage to about 36%.   These 500 or so exchanges will make
ADSL available to almost 8 million UK households and 1.5 million UK businesses.
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ADSL has been launched in Scotland, in Glasgow, Edinburgh and Aberdeen, with a further
102 exchanges being evaluated for inclusion in the roll-out to be completed by 2003.   It is
estimated that 65% of BT's Scottish customers will benefit from ADSL.   Unfortunately, the
rest will not have access because their premises are either located too far from their local
telephone exchange or their exchange will not be among those being upgraded.   The solution
to this problem by rolling out ADSL to all exchanges in Scotland is not possible, being
prohibitively expensive.

BT is on target to cover 50% of the UK population by the middle of 2001 and 70% by the end
of 2001.   This rollout plan is very aggressive by international standards and is a major step
towards making Britain a world leader in the information revolution.

BT believes that roll-out will be enhanced, and the Broadband Britain vision accelerated,
through the provision of competitive wholesale services, and by sharing its vision with
network providers and service providers.   BT is therefore making it possible from the start of
its launch programme, for a wide range of service providers to connect to their customers over
BT's world-class network.   BT Openworld – formerly BT internet and multimedia services -
will be one such service provider.   (Although part of BT, BTopenworld is treated in the same
way as any other service provider that takes a BT Wholesale ADSL-based service.)

ADSL-based services are aimed at a wide range of service providers, larger SMEs, Other
Licensed Operators (OLO), Corporates and Government Departments.   High-speed access
services allow service providers to deliver packages of digital content, combined with digital
access, to their own customers.   Through ADSL, organisations will be able to extend the
reach of their Intranets to encompass remote teleworkers and satellite offices, and as a
management tool, enable management to predict costs with BT’s flat rate charging scheme.

ADSL’s higher bandwidth has the potential to enhance access to existing services and
applications and to stimulate the development of new ones.  The access speeds available with
ADSL make it practical for web sites to carry much more multi-media-rich information such
as embedded video clips, animations and good quality audio.

Fast access to the Intranet makes teleworking an attractive option, which in turn can bring
benefits to organisations, individuals and communities, with attractive options such as real
time video and audio, home shopping and home banking.   We should not, of course, ignore
the environmental benefits brought about by reduced travel.   ADSL will be the catalyst for a
wealth of new information, education and entertainment services.

Fuelled by developments such as the Internet, ADSL is likely to be in high demand, but
because of infrastructure costs and practical limitations, a significant part of Scotland
cannot be reached in the short or medium term.

On a more positive note, a satellite delivery system is being examined which has the
capability of supporting a broadband type of service to customers in locations where ADSL is
not otherwise likely to be available.

Service is provided by a signal carrying the digital information beamed down to a dish aerial,
similar to those used to receive satellite television, located on the customer's premises.
Return data is sent over the terrestrial local loop into the national network using either the
existing PSTN or ISDN facilities.
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Sixty-five per cent of our customers in Scotland will have access to ADSL over terrestrial
circuits.  Expectations are that a satellite option will provide a solution for the remainder,
assuming this delivery method proves viable and becomes part of the BT products and
services portfolio.

The Committee needs to be aware that there are a number of factors that will affect whether
or not an individual customer can have ADSL.  The individual's local exchange needs to have
been provisioned for ADSL, and not everyone will be in such an exchange area, for the
reasons given above.  The individual needs to be located a certain distance from their local
exchange because ADSL is distance dependent, typically no more than 3.5km line route
distance.  The individual needs to subscribe via a Service Provider that provides retail ASDL
access, and finally, each line has to be individually surveyed to ensure it falls within the
parameters necessary to ensure service can actually be delivered over it.

In a global perspective, BT’s broadband roll-out is one of the most ambitious programmes in
the world, both in terms of the proportion of the population covered and in speed of
deployment.

Developing Mobile Infrastructure

Universal Mobile Telecoms Service (UMTS) is the 3rd generation mobile service.  It is a
mobile network whereas ADSL runs over a fixed network.  So, whilst UMTS will deliver
broadband access too, the two technologies are more likely to be complementary rather
than head-on competitors.

BT Cellnet has invested £20 million, more than doubling its base stations in Scotland to give
98% coverage of the population.   This was over and above a £20 million investment in the
Highlands and Islands to provide digital mobile coverage, sharing sites with other users to
minimise visual intrusion.

BT Cellnet access in Scotland is greatest in the Central Belt and on the East Coast, with other
main towns and Islands covered.   The North West of Scotland, the Western Isles, Orkney and
Shetland have approximately 40% coverage, with the Borders of Scotland having
approximately 60% coverage.

General Packet Radio Service (GPRS), is the interim solution to UMTS, and will provide the
high bandwidth required for today’s mobile phones.   GPRS will be available at all existing
and planned BT Cellnet sites.

BT has been awarded a UMTS licence and its launch will take place during 2002.   Initial
thoughts are that a roll-out pattern similar to ADSL will take place, with the Central Belt
being included in the initial phases.  As this service grows, it is expected that there will be
more mobile phones than fixed landlines.   Because roll-out will be governed by commercial
considerations, it is likely that rural areas of Scotland which happen to be in Cellnet cell
areas, will not benefit from this service until 2006/7.

The obvious solution - the creation of more cell sites - is governed by cost, environmental
and planning issues which impact on whether this solution is practical.
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Local Loop Unbundling - the current position

The telephone local loop is the pair of copper wires connecting a customer's premises to the
local telephone exchange.   Local Loop Unbundling (LLU) opens up BT’s access network -
the local loop - to competition.   An important driver behind LLU is the desire to remove or
lower barriers of entry in the local access market and guarantee a permanent transition from
monopoly to competition.   LLU is seen to be particularly advantageous when there is no
alternative infrastructure, generally in Scotland's case, BT's network.

LLU is being driven by Oftel, with whom BT has agreed a regulatory timetable.   Key to this
timetable is that BT will make its local loops available to other operators by July 2001.   LLU
will be introduced into the UK in January 2001 and BT is currently working to implement its
introduction

Commercial Considerations

BT Scotland is committed to the provision of a high quality service for its customers in every
part of Scotland.   But the company is realistic about the limited scope for profitable business
in most rural areas.   That realism extends to taking a professional and businesslike approach
to its responsibilities to shareholders, employees and stakeholders.   BT shareholders have a
right to expect an appropriate investment return for the use of their assets to provide non-USO
services.   Therefore normal business evaluation criteria must be applied, and business
activity evaluated on its regulatory, commercial and technical merits

In line with every other commercial organisation, BT Scotland must protect its shareholders'
and stakeholders' interests by careful commercial evaluation of the viability of products and
services that do not form part of the Universal Service Obligation portfolio.   It follows
therefore, that these products and services will only be provided where it can be demonstrated
that to do so is a sound commercial proposition.

Customers requesting products and services in areas where they are unobtainable are, where
possible, offered alternative product or service solutions.

Where national interest comes into play, BT Scotland will explore new and innovative
financing options to expand the commercial network, with Government, Enterprise Bodies,
Local Authorities, EU Agencies and, if appropriate, other commercial organisations.

Financial

BT is currently working through an investment programme which includes £100 million being
spent on a high speed internet and data network expansion programme to meet the expected
increase in demand for data communications and internet services in Scotland.   This is
designed to fulfil the objective of enabling BT's core network to meet the demands of the
emerging information society for "next generation" internet, intranet and multimedia services.
It will also support new applications such as electronic trading, mobile and broadband data
interaction as well as digital broadcasting.

However, network issues peculiar to Scotland's geography mean that despite the enormous
investment provided by the company, assistance continues to be required to provide the
necessary accelerator needed to develop the full potential which a modern communications
infrastructure offers.   BT feels that a greater emphasis is required on making alternative
funding available for communications projects which have major social and commercial
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benefits to the areas identified as requiring special support.   This view is sustained by recent
experience.

European Structural Funds have been allocated to the provision or upgrade of
communications services and systems in Scotland at various times during the past few years.
For example: -

•  Objective 1 funds were allocated to enable the upgrade of telephone exchanges serving
smaller communities to the standard of more modern, and larger, exchanges.  Work was
phased over a period of two years, and has recently been completed.  BT worked in
partnership with Highlands & Islands Enterprise on this important project.

 
•  The Welsh Development Agency recently applied for, and received, European funding to

develop telecommunications facilities in their rural areas to accommodate Broadband
service.  BT won the contract and is now providing Broadband and ADSL to various areas
within Wales.   Scotland benefits from this, as development money is made available to
upgrade software for smaller rural exchanges in Wales to further enhance their
capabilities.  As much of Scotland is served by the same type of exchange, the programme
to roll out exchange enhancements will include Scotland.

Should future funding become available, BT would be a willing partner with any public
agency to improve the communications infrastructure with the key objective of ensuring
that the latest in technology systems, and in particular Broadband, is made available to
everyone in Scotland.

Final Comments

The information and statistics which indicate Scotland's position and preparedness as
compared to that of its global competitors is varied and, some of which concentrates on
the current position and others which focus on future take-up.  There is too much such
information to provide in a short submission such as this, though BT would be happy to
provide such information upon request.  It is our considered view, however, that Scotland
would be sitting around the middle of any comprehensive league table on preparedness.

What can be done to enhance Scotland's competitive position?
At the beginning of this submission, and in answer to one of the core inquiry questions, we
identified certain figures relating to the extent to which Scottish business has moved to
take up e-commerce.  BT acknowledges its responsibility in providing and maintaining the
infrastructure and services necessary to facilitate the take up of e-commerce and other
advanced telecommunications resources.  We have also identified a number of limitations to
the uniform provision of these resources across Scotland as a whole and have noted our
willingness to work in partnership in order to overcome some of those obstacles, where
possible.

It is important, however, to be cognisant of the fact that the e-commerce take up figures do
not serve to indicate the effectiveness of the use of these resources.

It is our proposition that Scotland’s competitive position could be enhanced through a
concerted strategy to ensure both an increased take-up of e-commerce and
telecommunications resources in areas where the requisite infrastructure and services
already exist and, secondly, to ensure (through training programmes and information
provision) that full potential of these resources are both recognised and utilised.
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Such a strategy could be promoted within the context of the development of a broader
cultural shift towards e-normalcy, that is where technological methods and resources are
considered as integral parts of socio-cultural intercourse.  The role of the Scottish Executive
and Parliament in promoting such a shift has already been considered in the context of e-
democracy, but perhaps a more focused and consistent approach to technology by the
Government itself would help lead the way – by using the Internet in its day to day working,
for e–procurement and for issues such as e-democracy, on-line debate and discussion, e-
voting, communicating information about policy and possibly even e-surgeries.

If we are to be successful in delivering an e-commerce-based economy in Scotland the
Executive must take a lead in helping to develop a broader e-culture.

End
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Rolling-out ADSL to meet demand

BT’s ADSL network rollout, including provision of equipment in exchanges, has
been a success.   We supply ADSL on a wholesale basis to Service Providers on
non-discriminatory terms.   Since September 2000, UK demand for our
wholesale products has increased sharply.   Installation volumes have been
running at about 5,000 a month, and we expect to reach around 15,000 per
month by March 2001

We are committed to delivering wholesale ADSL services that allow service providers
to deploy mass market offerings in the UK.   That commitment extends to delivering a
top quality level of customer service.

We continue to make a huge investment in Broadband.   Actual DSL investment
figures are commercially sensitive, but include the cost of upgrading our network for
Broadband, the cost of product development, installation of racks and cards in
exchanges, as well as costs such as provision, installation, billing and all the support
activities associated with delivering the service.

BT's rollout is one of the most aggressive in the world.   We have been tracking the
deployment plans of other providers across the world, as well as 3rd party
benchmarking reports.   For example, here are figures for USA and Germany:
•  SBC (USA)  – 30% coverage of customer base expected by end 2000
•  Bell Atlantic – 49% coverage of customer base expected by end 2000
•  Deutsche Telekom – 44% coverage (17m households) by end 2000
•  QSC (LLU operator in Germany) – 25% coverage by end of 2000
•  KPN Qwest (LLU operator in Germany) – 4% coverage by end of 2000
(Source Analysis report for Oftel, April 2000):

At launch in June 2000, our DSL rollout covered over 7m UK households (30%).
Within 4 months from launch, this had increased to 9m households (40%).   We
are now on target to increase coverage to 11.5m households (50%) by the end the
current financial year – within one year from our initial launch.

Broadband Services Launched:
•  BT IPStream (business) - launched June 2000
•  BT VideoStream launched - June 2000
•  BT IPStream (consumer) - August 2000
•  BT DataStream (business) – September 2000

We have also announced trials of a number of enhancements to the products listed
above, in line with customer requirements, as well as a number of new product
developments:

•  BT DataStream (consumer) – trial due to begin Quarter 1, 2001
•  Enhanced BT DataStream (business) – trial due to begin Q1 2001 (increases

flexibility)
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•  More flexible BT VideoStream – trial due to begin Q1 2001 (in line with
customer requirements, we are reviewing the current commercial wrap with a view
to making it easier for customers to enter this market)

•  Symmetric Digital Subscribers Line (SDSL) point to point aimed at
SMEs/Corporates – trial due to begin March 2001 (later than intended due to
Fujitsu supply problems)

•  Trial announced for BT DataStream (symmetric), trial due to begin March 2001
(later than intended due to Fujitsu supply problems)

Who are our customers/How many do we have?
We have over 100 customers with an installed base of over 14K end users between
them.   Customers consist of a wide variety of Other Licensed Operators, Internet
Service Providers, Content Providers and Corporates.

DSL
With DSL, we have:
•  one of the most aggressive deployment programmes in the world
•  we have launched a portfolio of wholesale services which allow any service

provider to enter and compete in the UK market
•  we have signed up over 100 service providers and corporates and successfully

installed 14K end users across this customer base.

Why can't we provide DSL service to everyone?
There are a number of issues here:
•  It's not technically or economically feasible to provide ADSL to 100% of the UK

so there will always be some that cannot have service.   We have provisioned
about 40% of UK households for ADSL to date and are on target to increase this
to 50% by the end of next March.

•  Not everyone connected to an ADSL exchange can get service because there are
technical limitations that basically mean the further away you are from the
exchange, the less likely you are to get service.   We will be trialling a rate-
adaptive modem this year which will allow a proportion of those currently too far
from the exchange to get ADSL services - albeit at a reduced speed.

•  Of those within the technical reach of their exchange, a number will still not be
able to have service, for a variety of reasons (e.g. they have incompatible
equipment, they do not have a PSTN line).

Those that cannot have ADSL stand to gain from other service improvements,
including BT’s offer of unmetered digital Internet access via ISDN.   All of Scotland's
telephone exchanges are ISDN-enabled.

For more information contact Brendan Dick on 0131-345 6004
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THE ROLLOUT OF ADSL TECHNOLOGY IN SCOTLAND

BT’s ASDL network is already in place in exchanges in Glasgow and the west of Scotland, including
Clydebank, East Kilbride, Giffnock, Hamilton, Motherwell, Paisley, Renfrew and Rutherglen; central
Aberdeen and central Edinburgh, at a cost of £8 million.

Exchanges in the outskirts of Edinburgh and East Lothian, including Dalkeith,
Musselburgh, Portobello and Craiglockhart, and the outskirts of Aberdeen, including
Dyce, will be completed by March 2001.

BT’s ADSL network already covers more than 35% of homes and businesses,
reaching more than half of the Internet users in the UK.   Given demand, it’s
likely to exceed 70% by the end of March 2002. BT Scotland plans to have 65%
of the population hooked up by then.   Areas where there is most demand for the
Internet are prioritised so the service goes where there is the most need for it.   We are
able to intelligence gethered from traffic flows to pinpoint these areas to ensure that
the maximum possible number of customers receive the service in the shortest
possible time.

This is the most aggressive and comprehensive rollout of this advanced technology anywhere in the
Western world.   No other G8 country has a national plan to roll out an ADSL network to exchanges
covering three-quarters of homes.   BT is spearheading the creation of a broadband Britain by rolling
out ADSL, meeting its commitments to allow its local loop lines to be used by competitors and
providing genuine, unmetered Internet access.   And BT Scotland is doing more than any other
company to create the reality of the wired world right here in Scotland.

Customers in areas not yet covered by ASDL stand to gain from other service improvements, including
BT’s offer of unmetered digital Internet access via ISDN, which has greater reach than ASDL.   And we
are also looking at innovative solutions, such as delivering broadband by satellite.   At the same time
we are working closely with Scottish Enterprise and Highlands and Islands Enterprise to look at ways
we can work together to ensure that all of Scotland is fully connected.

BT Scotland is happy to look at private/public sector partnerships along the lines of the
tremendously successful Highlands and Islands Initiative, our £20 million joint venture with HIE
which saw the introduction of ISDN in the north of Scotland years ahead of similar rural areas in
the UK and the rest of Europe.

BT Scotland is not the only communications provider in Scotland.   It would be perverse indeed to
suggest that BT and these other companies should hold back innovation in major towns and cities until
different technology solutions become available for more sparsely-populated areas.

For more information contact Brendan Dick at BT Scotland on 0131-345 6004
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BT Scotland's Response to the Clerk to the Enterprise and Lifelong Learning
Committee's Request for Information:

Question 1

With reference to your submission to the Enterprise and Lifelong Learning
Committee, Page 2 of the submission says, “To enable the Executive to achieve the
objective of an e-business society where business transactions can be carried out
swiftly and securely, a communications broadband infrastructure needs to be in place
throughout Scotland. BT Scotland are already delivering this wherever commercially
viable, however new funding models must be found through private and public sector
partnerships for those areas where it is commercially not viable”.

Given that telecommunications is a reserved matter, what scope is there for the
Executive to forge these public/private partnerships to deliver a ‘Broadband
Scotland’?

Response

We have in the past, via Objective 1 EU funding, done work with HIE for UXD5-
type telephone exchange upgrades.   That is no longer an option as nowhere in
Scotland now falls within Objective 1, unlike Wales, where it has been used
successfully for ADSL funding.   BT Scotland would welcome the opportunity to
explore beneficial projects funded by EU money.

HIE does have the opportunity to access EU funds and share costs for technology
trials (such as satellite delivery of high speed services), but not full deployment.
This is under discussion with them.

Looking to continental Europe, some cities, Stockholm and Venice for example,
have gone down the route of directly investing in the creation of Broadband
networks.   This can be achieved as a commercial partnership with providers, via
a shell company, for example.   Alternatively, the government could give
consideration to setting up a company to broadband the 'last mile' and become a
retailer of broadband services in areas where normal commercial imperatives
would preclude BT and others investing.

A variation on the continental European model illustrated above, seen in
Blacksburg, Virginia, USA, to name but one location, is where local businesses
create broadband at the 'last mile', and hook into the core network thereafter.
An innovative example seen in Blacksburg, is one of builders of new housing,
where they wire up the homes, become a small ISP and retail a broadband
service.   Again, this might be an option for the rural areas of Scotland.

The funding of provision of service options of the type discussed above is not
constrained by reserved powers implications.
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Question 2

What stage, exactly, is local loop unbundling at?

What are the targets for Scotland; what progress is being made; how has the EU
speeded the process up?

Response

BT has completed the first phase of a national Local Loop Unbundling (LLU)
industry trial.   Four trial sites have been built, and from January 2001
customers will begin to be transferred from BT to service provided by
independent telecoms operators.   One of the trial sites is located in Edinburgh's
Morningside telephone exchange, where faciltities have been completed for three
operators.

There are no specific targets for Scotland, which is part of an overall UK
programme.   Several dozen locations have been identified by operators as
potential future co-location sites.

The EU regulation requires incumbent telecom suppliers, i.e. BT, to offer
unbundled services from January 2001.   In response to this BT has made
available a basic set of interim customer service processes.

While this has allowed service to be available to customers up to six months
earlier than the original July plan, it has had an impact of delaying by several
months the customer service automation originally planned for July.

Question 3

Although it is difficult to be exact, what parts of the country have access to
ISDN/ADSL?

Please refer to separate briefing attached.

Question 4

A recent Oftel consultation document identifies a number of technologies which
could, potentially, deliver higher bandwidth.   Is this a definitive list; which
companies are developing these technologies; what stage of development are they at?
How important is it to distinguish these technologies? In other words, are some of
these technologies simply different means of allowing the customer to access the
internet; or are they new methods of providing businesses with the capability to
deliver their services?
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Response

The list of products and systems provided were contained in an Oftel "Access to
Bandwidth" consultation.   There is insufficient space to provide a full analysis
of the benefits and/or limitations of each listed.   However, the list is illustrative
of the wide range of service delivery technologies currently being developed.

As suggested, some of these technologies do provide different means of
connecting to the internet, but others, such as leased lines, provide the ability to
move huge amounts of data or video at high speed with no internet relevance and
are generally more appropriate products for use by large commercial concerns
than by SMEs or residential users.

From the end-user's point of view it is probably irrelevant which technology is
being used to deliver the features, advantages and benefits being sought.   And
certainly from a commercial customer's point of view the cost, suitability and
availability of an appropriate product to deliver the desired end result would
weigh heavily on any decision to buy or rent, irrespective of where that customer
was located.

The delivery of a high bandwidth connection to the end-user is not, in itself, the
enabler for e-business or broadband Britain.   The challenge is to use this
capacity to enable applications which will either deliver new services, or improve
existing ones.

BT regrets it is unable to comment on the products, product development, or
marketing and business plans produced by other companies.

End
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SCOTLAND’S NEW ECONOMY INFRASTRUCTURE

TERRY SHEVLIN & SIMON WAKEFIELD

OVERVIEW
One of the priorities for businesses operating in the new economy is access to
high bandwidth or broadband. Broadband allows companies to provide or receive
a range of information sources and enhanced services which are now expected in
the modern economy, and to participate fully in e-commerce.

A key challenge of the new economy is ensuring that all businesses in Scotland
have access to the appropriate networks (or infrastructure) which will provide this
high bandwidth; at present it is felt that significant parts of the country,
predominantly rural or remote areas, are not able to fully participate in the new
economy because of a lack of adequate infrastructure.

Investment in infrastructure is broadly speaking made by private companies and is
regulated at the UK level through Oftel.  If this investment is to be influenced at a
Scottish level it would appear that a creative approach will be needed.

There is a willingness from parts of the public and private sectors to work together
to make sure no areas are missing out, otherwise a so-called ‘digital divide’ may
emerge whereby parts of Scotland could face a serious economic disadvantage.
However, investment in many rural and remote areas is simply uneconomic from
the point of view of some private companies; providing the necessary
infrastructure for a relatively small number of people may not secure a sufficient



providing research and information services to the Scottish Parliament

2

return. Furthermore, if the UK Government or the Scottish Executive are planning
to invest, it is difficult to know which technologies to back; there are a range of
methods for delivering high bandwidth.

For example, BT is in the process of allowing other companies access to the local
telephone exchange, where they will be able to install their own equipment. To
simplify, this process - known as local loop unbundling - affords other telecom
operators the opportunity to provide customers with high speed internet services,
for example ADSL. However, due to economic reasons not all exchanges will be
targeted, while ADSL will still not be suitable for all users.

The largest companies, for example, may prefer to have a direct fibre-optic link to
their premises. Other technologies which could provide high bandwidth include
satellite, cable modems, and mobile phones. The rapid pace of change in the
sector means that some ‘innovations’ may never become viable, while some
technologies are still at the developmental stage.

The difficulty in terms of committing public money then, is that there is no
consensus as to how the infrastructure could best be developed. Furthermore, the
cost of major infrastructure development is likely to be very high.

Finally, it is important not just to consider Scotland in isolation. The global nature
of the new economy means that adequate international connections are of
supreme importance.

INTRODUCTION
This research note provides a guide to some of the technical issues surrounding
the Enterprise and Lifelong Learning Committee’s inquiry into the New Economy.
When the committee initially launched its inquiry, it sought responses to four
questions, including;

“What infrastructure will be necessary in the next five years to allow Scottish
business to exploit the new economy; and what steps are being taken to ensure that
it will be put in place?”

On the basis of evidence heard and case studies undertaken by the committee so
far, it is clear that there is some dissatisfaction with the existing new economy
infrastructure. In general, there is a concern that not all areas of the country have
access to the most advanced infrastructure, meaning that some small and
medium sized enterprises (SMEs) in these areas may not be competing on a level
playing field. This has led to fears that a so-called ‘digital divide’ may emerge – or
has already emerged – whereby businesses in more remote areas are
disadvantaged, compared with those in the well-served Central Belt and North-
East.

Describing and explaining all the necessary elements for Scotland to have a
successful new economy infrastructure is an extremely complicated and rather
arbitrary task;

http://www.scottish.parliament.uk/whats_happening/news-00/cent00-020.htm


•  The area is highly technical
•  The pace of change is extremely rapid; definitions and categories of

technologies are constantly evolving
•  The new economy involves a very large number of public and private players,

meaning  information is not centrally collated and is often commercially
confidential.

•  There is a great deal of jargon with some terms meaning different things to
different people, for example, ‘Knowledge Economy’, ‘New Economy’,
‘Broadband Britain’

For the purpose of this research note1, the central challenge in terms of
infrastructure is taken as ensuring that businesses in Scotland are able to access
the bandwidth necessary for their company to succeed in the international
marketplace.
One of the key challenges for the committee is reconciling this demand for
‘something to be done’ in rural or remote areas, with the fact that investment
decisions on infrastructure are generally being made by private companies who
need to be convinced of the business case for investing across the country. Given
the nature of Scotland’s geography and population distribution, it is clear that
some companies are not convinced there is a legitimate business case.

At this stage it important to introduce two key concepts of the new economy,
bandwidth and broadband:

1 W
BANDWIDTH
The amount of information or data that can be sent over a network connection
in a given period of time; the greater the bandwidth, the quicker information
can travel through it. Or, the capacity of the infrastructure between the
transmitter of information and the intended receiving device – the actual
speed of transmission depends on the ‘narrowest’ link (e.g. a dial modem or
telephone exchange connection of say 64 or 128 kbps).
Any digital or analogue signal has a bandwidth. In digital systems, bandwidth
is usually stated in bits per second (bps), kilobits per second (kbps), or
megabits per second (mps).

Generally speaking, bandwidth is directly proportional to the amount of data
transmitted or received per unit time. In a qualitative sense, bandwidth is
proportional to the complexity of the data for a given level of system
performance. For example, it takes more bandwidth to download a
photograph in one second than it takes to download a page of text in one
second. Large sound files, computer programs, and animated videos require
still more bandwidth for acceptable system performance. Virtual reality and
full-length three-dimensional audio/visual presentations require the most
bandwidth of all.
providing research and information services to the Scottish Parliament
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hile a working definition for the purposes of this paper, this definition should not be seen as a definitive
statement of all the infrastructure necessary to participate in the new economy.
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BROADBAND:
There is no general agreement on what broadband is. For example, while it has
been claimed that by definition, broadband must have a minimum capacity of 2
Mbps (megabits per second) in both directions e.g. www.brotband.com, others
have said1 that ADSL is regarded as broadband, even though it is not as
powerful as this definition would imply.

In general however, broadband can be seen as a term used to refer to higher
bandwidth transmission, allowing a considerable amount of information to be
conveyed, such as television pictures, at considerable speed. Broadband refers
to telecommunication that provides multiple channels of data over a single
communications medium. Cable TV, for example, uses broadband transmission.

Services such as videoconferencing, e-commerce, consumer entertainment and
video on demand can be thought of as broadband/high bandwidth services.
t is easy to see then, why bandwidth is such a key commodity for a new economy
ompany. Indeed, it has been reported2 that active discussions have already
aken place about the trading of bandwidth on futures markets. For businesses
and increasingly consumers), ‘old’ methods of connecting to the internet are no
onger viable. For example, connecting to the internet via a modem
Modem: an acronym for Modulator-Demodulator. This is a piece of software
or hardware that connects a computer to a phone line, allowing it to transmit
and receive data. However, this method is relatively slow and expensive, and
does not allow for particularly sophisticated material to be transmitted.
providing research and information services to the Scottish Parliament
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as developed into connecting through ISDN.

 D Calder, “The not-so-well-connected”, Scottish Business Insider, June 2000, p 6-9

ISDN Integrated Services Digital Network:
A faster digital line that allows the user to do two things at once, such as take
a phone call while browsing the Internet - basically a way to move more data
over existing regular phone lines. Home and business users who install an
ISDN adapter can see highly-graphic Web pages arriving very quickly.
Because it is digital it connects much more quickly than modems. There are
different types of ISDN, according to how powerful the user is - i.e. a small
business, individual  consumer, or a large company.

http://www.brotband.com/


A more up to date technology is ADSL.
ADSL (Asymmetric Digital Subscription Line):
ADSL is just one example of a range of technologies generically known as DSL
technologies. It allows for the transmission of digital information at a high
bandwidth on existing phone lines to homes and businesses.

Unlike the regular dial-up phone service, ADSL provides a continuously-
available, "always-on" connection. Basically, ordinary phone lines (also known
as ‘twisted copper pairs’) can be transformed into high-speed digital lines,
capable of supporting advanced services.

It is called "asymmetric" because it moves data more quickly from exchange to
customer than from customer to exchange. This makes it particularly suitable
for applications where customers expect to receive more data than they
transmit such as use of the World Wide Web, corporate intranets, and
reception of digital audio-visual material. A benefit of ADSL is that it uses
existing copper infrastructure - there is no need to dig up the streets to put new
cables in.

ADSL was specifically designed to exploit the one-way nature of most
multimedia. It will allow data to flow down the old copper wires of the phone
system at speeds of up to 2Mb/sec - 40 times faster than the current 56K
modems installed in most PCs.

While DSL technologies can provide higher bandwidth conveyance in the
copper access network, some drawbacks have been identified by Oftel:

- DSL technology is only effective when used over the shorter copper loop
distances, with the highest speed variants currently only practical over a
few hundred metres

- All DSL technology requires some equipment at the customer’s premises

As competition opens up through unbundling, competitors can provide DSL, not
just BT. It is not in itself a service that consumers will buy or have to order
themselves. The operators providing the higher bandwidth services will
manage all this.

Examples of what ADSL can offer to the consumer and businesses:
- video-on-demand services
- multimedia services such as real-time audio and video
- video news clips.
providing research and information services to the Scottish Parliament
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ADSL can be more fully understood in the context of local loop unbundling:

LOCAL LOOP UNBUNDLING
The local loop is the link (usually copper) between the customer and the local
telephone exchange, usually owned by BT. For simplicity’s sake, it can be
seen as the gateway for delivery of services to the customer. At the moment
BT has control over what is delivered over this copper local loop. The copper
lines in the local loop have relatively narrow bandwidth and so have limited
ability to carry broadband services, unless combined with an enabling
technology such as ADSL.

Unbundling refers to the opening up of this local loop to competition. It will allow
other suppliers to install equipment in BT's exchanges (perhaps to provide
ADSL or video channels for example) and use the local loop to the customer as
if it were its own. The process is underway throughout Europe; the EU has
recently published a Regulation (December 2000) stating that:

“Notified operators shall make available to third parties, by 31 December 2000 at
the latest, unbundled access to the local loop, under transparent, fair and non-
discriminatory conditions. Notified operators shall provide competitors with the
same facilities as they provide to themselves or to their associated companies,
and with the same conditions and time–scales”.

Unbundling is intended to allow other operators to compete directly with BT in
providing higher bandwidth access. The unbundling of the local loop is
expected to lead to competitive prices and greater choice and diversity in the
products on offer.

OFTEL considers that competition in higher bandwidth access through
unbundled loops should be available in all areas where there is reasonable
demand. It is thought that unbundling of the local loop will be of benefit largely
to residential consumers and SMEs; it is unlikely to meet the requirements of
those large businesses which require dedicated high bandwidth services of the
type more effectively supplied by fibre leased lines.

According to evidence provided by BT, ADSL has been launched in Scotland,
in Glasgow, Edinburgh and Aberdeen, with a further 102 exchanges being
evaluated for inclusion in the roll-out to be completed by 2003.   It is estimated
that 65% of BT's Scottish customers will benefit from ADSL. BT intends to
cover 50% of the UK population by the middle of 2001 and 70% by the end of
2001.  BT claim this is

“This is the most aggressive and comprehensive rollout of this advanced
technology anywhere in the Western world.”

The House of Commons Trade and Industry Select Committee report into local
loop unbundling is expected to be completed by next month.

http://europa.eu.int/eur-lex/en/dat/2000/ce365/ce36520001219en02120214.pdf
http://www.parliament.the-stationery-office.co.uk/pa/cm200001/cmselect/cmtrdind/66/1121302.htm
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It is important to stress that while Local Loop Unbundling (LLU) could theoretically
lead to ADSL being rolled-out across the country, this is not guaranteed. While
LLU allows other operators to have access to the local loop, these operators still
have to be convinced of the economic benefit of installing their equipment in the
local exchange. It is recognised that many exchanges in rural, remote or some low
income areas are not commercially attractive to service providers. A second
critical point to note about ADSL is that the quality of the service begins to
deteriorate the further the consumer or business is from the local exchange. At
present quality begins to deteriorate at a distance of around 3.5 - 4 km from the
exchange. This is a particular problem for rural areas, where the distance from the
exchange tends to be greatest. It has also been reported3 that with ADSL the
bandwidth on offer is relatively modest compared with other technologies.

It is fair to say that ADSL is a particularly hot topic at the moment as the process
of LLU continues; the technology was mentioned by several groups making
submissions to the Enterprise and Lifelong Learning Committee’s initial call for
evidence. For example:

“Centralised access to ADSL will pull business activity and thus employment into
limited areas…The corollary will be a reduction in the economic stability of the
urban/rural/remote/’unwired’ areas, increasing exclusion and damaging the
sustainability of these areas.”  (Federation of Small Businesses Scotland)

While a large part of the debate has focussed on ADSL, there are other ways of
delivering high bandwidth.

OTHER METHODS OF DELIVERING HIGH BANDWIDTH4

A. Cable and wire-based technologies:

Fibre to customer premises
Installation of optical fibre would provide a massive data capacity directly to the
customer’s premises. Because of the expense and power it is seen as being an
option only for large business customers. This is a technology distinct from using
the copper infrastructure.

Leased Lines
At present leased lines are widely used to deliver higher bandwidth services to the
business market. Retail prices are relatively high compared to the copper loop and
each customer buys a dedicated capability available for 24 hours a day even if

3 D Roberts, “How do you know when the broadband age has arrived?”, Financial Times, 13/11/00.

4 Information derived from Oftel, “Access to bandwidth : Bringing higher bandwidth services to the
consumer” Consultation Document issued by the Director General of Telecommunications December
1998 or the Institution of Electrical Engineers, except where otherwise stated.  From speaking to telecoms
experts, it is apparent that some of these technologies are not as well known as others, and this may not
represent a definitive list. However, it provides a useful outline of some of the main methods.
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their actual utilisation is less. Oftel has concluded that leased lines are expensive
in the UK – analysts say5 that this may lead to price regulation.

Cable Modems
The cable networks which now pass some 50% of homes offer a potential supply
route for higher bandwidth services to the residential and SME market. Cable
modems are becoming available from some operators that will provide 2-way
capability. According to Telewest for example, which provides a service
predominantly to the east coast and central belt of Scotland, a cable modem is:

“A more advanced form of traditional modem that enables a permanent connection
to the Internet using the same cable connection and wires as a cable television
service. In addition to being "always on", cable modems are capable of much higher
speeds than traditional modems.”

Telewest’s service is already available in Edinburgh, Cumbernauld, Dumbarton,
Dundee, Falkirk, Glenrothes, Motherwell and Perth. Cable modems are a major
rival to ADSL. However, it has been noted6 that because cable modems share
capacity with others in the immediate area, this can lead to problems if there are
heavy individual users.

Powerline
This technology involves delivering telecommunications services via electricity
distribution networks – which are universally available - thus offering the potential
for wide-scale deployment. However, because of the risk of radio frequency
interference, there is an issue of compatibility with other telecommunications
services. Some previous trials have been discontinued – this technology may not
be the most active end of the market.

B. Wireless Technologies
There are other technologies capable of delivering high bandwidth, which can be
described as ‘wireless’, to distinguish them from the technologies outlined above.
However, there is some disagreement in the literature as to what technologies can
be described as wireless - for example, some reports have included satellite under
this heading, while others have not. Most commonly, ‘wireless’ is taken to mean
radio-based solutions, a heading which itself includes mobile technologies. A
further complication emerges with mobile phone-based delivery methods, the
terms 1st generation, 1 ½ generation, 2nd generation, 2 ½ generation, third
generation, and fourth generation, have all been uncovered, often with distinct
definitions.

It is beyond the scope of this research note to consider what the correct definitions
are. Instead, this note will simply provide a brief description of all the different
technologies, which have been described as ‘wireless’.

5 For Instance Andrew Muir, from Mason Consultants
6 Ian Ritchie, adviser to the Committee

http://www.telewest.co.uk/start.html
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Satellite
Satellite is commonly used at present to provide one-way higher bandwidth
capability (e.g. for television broadcasts). Provision of two-way higher bandwidth
capability over satellite is not common in the residential and SME markets
because of the economics of the return path.

While there are different types of satellites which could theoretically provide
broadband, there are some general points to be made. One report7 quotes delays
between upload requests and download transfers and additional costs depending
on what system is chosen. There are also technical problems connected to the
users’ access to the technology. While this is a complex area, one result is that
signals can be degraded by excess rainfall. There may also be issues around the
availability of usable spectrum.

According to recent reports8, BT is planning further trials of satellite services in the
Central Belt or the Highlands this March, to see how suitable the technology is for
delivering ADSL.

Radio
Radio offers some advantage in terms of access to customers, notably its
flexibility in building the access infrastructure. On the other hand, it may have
practical problems of reach and interference, while costs of terminal equipment
may be higher than for equivalent fixed alternatives.

In the recent 28GHz auction, the provisional licence winner for Scotland was 
Energis Local Access Ltd. According to Patricia Hewitt, Minister for e-Commerce
and Small Business;

“The auction will provide access to a new source of high speed internet. This will
provide competition to fibre, cable links, DSL phone lines and satellite, which also
offer access to broadband services. It will add to the broadband coverage provided
by these technologies and bring us closer to the delivery of broadband services
across the UK. There will be further opportunities to develop wireless broadband
services when licences are offered next year for spectrum at 3.4 GHz, 10 GHz and
40 GHz."

Unlicensed internal Wireless Local Area Networks9 - Allows flexible portable
networks to be built without wires in areas such as schools. Strong
Cost/Performance benefit for many users. Established standards-based
technology but suffering from lack of knowledge in public sector to support such
innovative projects, preferring older, more traditional (and costly) delivery
methods. New unlicensed frequencies are being released 2001.

Unlicensed Building to Building Wireless Infrastructures - Using unlicensed
spectrum allows rapid deployment of high-speed links to a remote location
typically up to 10km away. Whilst this has significant advantages to many potential
users there are some quality of service issues where the unlicensed spectrum is

7 M Smith,"The future of broadband telecoms provision in the Western Isles of Scotland", unpublished.
8 Satellites plan to boost rural internet access, Business A.M. 13/12/00
9 The remaining headings have been supplied by Gordon McIntyreKemp of First Tuesday

http://www.radio.gov.uk/rahome.htm
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heavily used and ever changing. New unlicensed frequencies are being released
in 2001.

Licensed Point to Point - Currently used extensively by Telco’s to build remote
networks via Telecoms towers. Private licensed wireless links allow low cost high-
speed links without being tied to Telco’s.

Licensed and Unlicensed Point to Multipoint - This allows central “nodes” to
service many remote users – typically fixed in buildings rather than mobile.

Mobile Internet
High Speed Circuit Switched Data (HSCSD) – One of the emerging data
transmission technologies called 2.5g these will bridge the gap between current
GSM networks (2G) and UMITS (3G).   HSCSD stands for and encodes data
differently so that connections speeds can improve to 14.4 k.

General Packet Radio Service (GPRS) – also described as a 2.5g system,
which promises higher transmission speeds than HSCSD but if more people use
the system simultaneously then rates can fall to less than HSCSD. Provides
always-on services at ISDN-like speeds

Universal Mobile Telephone System (UMTS - also known as 3rd generation or
3G – licences recently sold at auction by the government for £23 billion) Could
potentially provide DSL-like speeds.

4G technology - could deliver super-charging wireless access to the Internet over
cell phones and other mobile computing devices.  4g systems will transmit at
about 90 times faster than a dial-up modem to start with.

Other methods
Finally, the Financial Times has reported10 that another method of delivering high
bandwidth data is through light rays. This technology – still in the very early stage
of development – uses infra-red light sent through the air to carry large amounts of
information from base stations in the street to buildings. Meanwhile NTL, for
example, offers internet connections through the customer’s television set – there
is no need to buy a computer (although the necessary NTL hardware is required).

While the section above provides an outline of the various technologies available
which could deliver high bandwidth, it has been noted that there is a fear that not
all parts of the country will enjoy similar access opportunities. The Committee has
undertaken a number of case studies which uncovered anecdotal evidence of
gaps in high bandwidth provision for remote areas. However, there is a precedent
for public money to be targeted at such areas, to ensure they are not left behind.

10 P Marsh “Intel chooses to see red in Cambridge”, 16/11/00, page 36

http://www.askntl.com/internet/tvinternet/whatyouneed.asp
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RURAL AREAS AND BROADBAND
The anecdotal evidence heard by the committee has been officially backed-up, for
example in Borders Council’s submission to the Digital Scotland consultation. The
Council said;

“The Borders suffers from many gaps and inadequacies in service, not least an
almost total lack of broadband capability and little supplier competition. British
Telecom have been clear and open in their position that infrastructure development
must be linked to commercial advantage. If development remains dependent on
market factors, sparsely populated areas such as the Borders will continue to be
prevented from developing to their full potential.”

However, it has been argued11 that it is consumers in rural areas who will be the
biggest users of ‘broadband services’. For example, they are more likely to be
consumers of services such as video on demand as there are few rural cinema
and video hire shops.

Highlands and Islands
There is a precedent for remote areas, in this case the Highlands and Islands, to
benefit from special telecommunications projects. For example, in the Highlands
and Islands Telecommunications Initiative12, 43 telephone exchanges were
upgraded by 1992, at a total cost of £16.25M.  Of this total, £4.9M was provided
by the Highlands and Islands Development Board/Highlands and Islands
Enterprise (HIE) through grant assistance. Among other things, this helped to
bring ISDN to the area.

The Highlands and Islands Enterprise submission to the Committee’s initial call for
evidence stated that;

“HIE was very pleased that the telecommunications needs of the area were
recognised in the Special Transitional Programme 2000-2006 and that the EU funds
available will go some way to providing broadband access”. (Emphasis added)

In seeking clarification on this point, HIE confirmed that around thirteen million
Euros are being made available from Europe for ICT projects to go towards
providing broadband access. Nine million Euros are for the ‘hard’ infrastructure,
the remaining four million Euros are for advisors, etc. This money will be backed
up by funds from HIE, with the aim of levering in the lion’s share from the private
sector to complete the infrastructure; with the money HIE and the EU are putting
in, it will not be possible to buy the infrastructure, it is just a means of encouraging
the private sector.

While the list of broadband supply options outlined above is useful in determining
the breadth of the market place, it does not really specify which option(s) would be
suitable for Scotland. As has already been mentioned, geographical constraints

11 M Smith,"The future of broadband telecoms provision in the Western Isles of Scotland", unpublished.

12 Briefing supplied to Spice by Highlands and Islands Enterprise, May 2000

http://www.scotland.gov.uk/digitalscotland/responses/scotbord.pdf
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are important; in an area like the Highlands and Islands the proximity of the local
exchange to the customer will determine the likelihood of accessing ASDL.

A full breakdown of which bandwidth options would be suitable for which parts of
the country, is outwith the scope of this study. However, one study13 has
considered the likely options for the Western Isles of Scotland, which can at least
give an indication of some of the issues facing rural and remote areas.

In general it notes that wireless broadband solutions are the most obvious form of
delivery for rural areas in the Highlands and Islands. Satellite for example, has a
number of benefits:

“All other broadband communication solutions for rural areas require not only
require investment at the client end but also in the delivery infrastructure (e.g.
towers and base stations for the supply of microwave and cellular options) to and
from the backbone (BT) network. Satellite options however are able to supply
services to both rural and urban areas at a comparable price and this is the key
advantage of this technology as the price of satellite broadband internet consumer
services plummet as competition across the broadband sector intensifies.”

The report’s final conclusion however, is that the best option for the area would be
fibre to the home, an option described as the “holy grail” of broadband
communications, meaning it is the method which would deliver the state-of-the-art
infrastructure. The key argument for fibre to the home, it is that it is seen as being
future-proofed, that is to say it would deliver the most powerful option which would
remain the most powerful option for the foreseeable future:

“Because future demands will continue to increase at a pace faster than the rollout
of the interim broadband technologies, currently promising/offering between 1-
10Mbps…. any 5-10 year rollout of such technologies may not prove cost effective
due to their limited operational life as cutting edge telecoms technology.”

Essentially, it is argued that fibre will eventually become the norm, so why not skip
a few stages and move to this stage now, rather than wasting money on
intermediary technologies like ADSL, which will not be available across the whole
country anyway. The option however, would be extremely expensive and it is
debatable as to whether the whole community/region would actually need such
power.

THE CURRENT INFRASTRUCTURE
This report has spent a great deal of time discussing possible future supply
options. However, it is equally important to provide a description of the current
telecommunications infrastructure. The first thing to note is that the current
structure is complex, with a number of national and international companies
involved. There are agreements between companies to allow access to one
another’s infrastructure, to fill in the gaps for consumers.

13 M Smith,"The future of broadband telecoms provision in the Western Isles of Scotland", unpublished.
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A report by telecommunications consultants Ovum14 for Scottish Enterprise
provides a useful description of the current set-up. (As of June 2000)

The main findings of their report were as follows:

•  Scotland has as good a telecom infrastructure as most developed European
countries today;

•  The networks employ modern technology and have ample capacity to handle
anticipated traffic growth over the short to medium term;

•  Competition in the provision of services for corporate customers in Glasgow and
Edinburgh areas is better than other UK cities except for London;

•  Competition in the SME and residential markets is only present in the cable
franchise areas of NTL and Telewest and in Aberdeen (Atlantic Telecom).
Outside these areas BT remains the only supplier;

•  There is a danger that broadband access for SMEs and residential customers
will only be available in the cable franchise areas and Glasgow and Edinburgh
in the short to medium term.

The Ovum report also provides an overview of the existing UK telecoms
networks15:

“In the UK today there are a wide variety of telecoms networks:

The most ubiquitous is BT’s public switched telephone network – the PSTN.
This is a modern network designed to carry voice traffic although today it carries a
high percentage of Internet traffic and fax traffic. This network is digital and employs
circuit switching technology which is inefficient for data traffic.

Specialist Data Networks
These may either be overlays on BT’s PSTN or separate data networks owned by
BT and other operators. These are generally packet switched networks, which are
efficient for data traffic.

Local telephony networks
which run in parallel with cable television networks and are connected to the PSTN.

A typical telecoms network consists of a transmission backbone and local access.
These transmission paths are interconnected by switches or routers and other
devices. These ensure the traffic reaches its destination, carry out the billing and
management of the network and hold the necessary software to implement the
services supported by the network.

The backbone consists of  high bandwidth routes between the main cities in the
area covered by the network. The backbone is usually designed so that there are
multiple routes between these cities to provide resilience in the event of a failure. To
provide this resilience a modern network will consist of a number of rings rather than
point-to-point routes between network nodes. A network operator regularly redesigns
and upgrades the backbone in order to take advantage of the most up-to-date technology.

14 Ovum, “A report on Scotland’s telecommunications infrastructure”, June 2000
15 The following information is a summary of the Ovum report, a full copy can be found on the Scottish

Enterprise website.



Local access connects homes and business sites to the backbone network. Local
access makes up by far the greatest part of the network in terms of miles covered
and equipment investment. There are a number of types of local access design:
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A tail: This is a point-to-point link to the customer’s premises. Most premises in
Scotland are served by a narrowband tail – a copper cable designed to carry
voice traffic. High bandwidth fibre tails are also in use to meet the needs of larger
sites.
A ring: Sometimes called a metropolitan area network (MAN), a ring is more
resilient than a tail.  Rings are generally deployed in areas where there is a
concentration of business sites as this is an economic and resilient way of
providing high bandwidth directly to the customer site. However, they are also
now being deployed to serve residential areas.”
providing research and information services to the Scottish Parliament
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vum also note that:

“As a result of developments in technology in the last few years transmission paths
can now be installed which do not need to be equipped to operate at maximum
capacity from Day 1. Increase in capacity, up to the transmission’s maximum design
capacity, can be achieved by replacing the electronics at the end of the fibres, thus
providing the operators with a means of managing their equipment costs. This is
possible with SDH (synchronous digital hierarchy) and with the newest technology
called WDM (wavelength division multiplexing), also known as DWDM (dense
wavelength division multiplexing). WDM technology continues to develop rapidly
and offers the potential of even more bandwidth per fibre than is predicted today.

WDM has already been deployed on the following routes by one or more operator:
Glasgow – Edinburgh   Glasgow – England   Edinburgh – England.

In some areas an earlier, lower capacity, transmission technology known as PDH, is
still in use. This is perfectly adequate for the areas it serves although it provides less
resilience than SDH and WDM. With the exception of BT and CWC, the other
operators have networks which are new enough to have been built almost entirely
using SDH from the beginning.”

t should be noted16 that PDH is the standard in many remote areas, e.g. most of
he Highlands are PDH. This is less resilient, less flexible, more costly and an
lder technology than SDH. As an example, DSL technologies need SDH to the
xchange.

PPORTUNITIES TO IMPROVE INTERNATIONAL CONNECTIONS
ust as the infrastructure within Scotland has to be as rapid, secure and reliable
s possible, so do the country’s international connections. This international
onnectivity is provided by a number of transatlantic fibre optic cables, arriving at
arious sites off the west coast of England - at this stage Scotland does not have
ts own direct cable connection to North America.

6 Information provided by Andrew Muir, Mason Consultants
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Frank Binnie17 has suggested that there are three main methods of utilising cables
to deliver higher bandwidth into Scotland:

•  Follow the Irish Model of having a direct pipeline from America. Estimated cost
£1 billion. This would entail a government investment of £100 million, with the
remaining £900 million coming from the private sector. Cable would land on
the west coast of Scotland. Existing fibre infrastructure would then hook into it.

•  Connect into Ireland’s cable. This would involve creating a diversion from
Ireland’s trans-Atlantic cable. However, this could involve negotiations with the
Irish government, while the quality of the fibre could deteriorate the more
connections are made to it.

•  The third option is to improve Scotland’s fibre connections with London, which
has its own cross-Atlantic connections. As the overwhelming majority of the
domestic cable infrastructure connects to London, then it could be an option to
make sure these connections are as powerful as possible.

Mr Binnie believes there would be a number of benefits if Scotland established its
own pipeline:

•  If Scotland is dependent on connections from other parts of the UK then this
puts us in a vulnerable position in terms of disaster recovery.

•  The more connections are made to a cable, then the slower each subsequent
connection will become.

•  If Scotland improves its own internal infrastructure to its maximum capability,
then to extract the benefits from this would logically mean having an equally
high-speed international connection.

It should be noted that there is a connection between building a transatlantic
connection and the role of Internet Exchanges – this is discussed in more detail
below.  It should also be noted that two e-commerce experts have advised SPICe
that there are transatlantic cables running from America to Northern Europe,
which may branch into the Shetland Isles and parts of mainland northern
Scotland. There has not been sufficient time to examine this link in-depth. It may
be an area where the committee can seek further details from the Enterprise
Minister when she gives evidence.

There are several companies involved in the construction of transatlantic cables;
these companies can take the decision to build on their own, or would consider an
approach from an individual government. Talking to all the companies involved
within the timescale of this report has not been feasible. However, appendix 2
contains a briefing supplied by 360 Networks which gives an indication of the
issues facing Scotland. The appendix also provides some international context,
with a description of how Ireland improved its broadband capabilities.

17 Executive Chairman of ScotIX and Chief Executive Officer of ScotlandIS.

http://www.360.net/PDF/News-Fact Sheets/360networks Fact Sheet 1.pdf
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WHAT IS AN INTERNET EXCHANGE?
Internet exchanges are a crucial part of the new economy infrastructure, because
they are points where Internet Service Providers share traffic. In Scotland there
are two internet exchanges: ScotIX (established on a not-for-profit basis) and
WorldIX (established on for-profit basis).

From WorldIX:

“The Internet consists essentially of a network of big and small computers
connected to each other around the world. It exists because of the ability of the
worlds telecommunications companies to connect them together. Having connected
all these computers physically by using the local telephone companies, it is then
necessary to make sure that the individual computers, and therefore the telephone
companies, can talk to each other. This is the role of the Internet Exchange.”

From ScotIX:

“An Internet Exchange can be thought of as a "central office" of the Internet. Just as
the telephone network is built around large circuit switching centres called "central
offices", so the Internet is built around large packet-switching centres called
Exchanges. Internet Exchanges are places where competing Internet Service
Providers (ISPs) aggregate to "peer" or share traffic. This ISP-peering creates the
global Internet routing mesh. Internet Exchanges are the highest-level switching and
peering points for Internet Service Providers and as such create both the
"backbone" of the global Internet and the market that uses Internet capacity. With
internetworking, one needs to create a route from one’s network to the destination
network. With thousands of networks on the Internet, the route to the destination will
most likely traverse several intervening networks. Networks are collected together
by Internet Service Providers (ISPs) who then need to make agreements to pass
traffic back and forth with other ISPs. The point at which two ISPs "touch" and agree
to pass traffic is known as a 'peering point'.

Internet Exchanges then, are simply geographic points where many ISPs servicing
the area will place lines, making it easy to peer.

In practice, if an ISP has a customer in Scotland, they will run telecommunications
from their nearest Point of Presence (PoP) to the customer's site. All traffic destined
for a different ISP will then need to go to the nearest 'peering' point with that ISP.

What is an ISP?
An ISP (Internet Service Provider) is a company that provides third party
access to the Internet. Customers simply use their modem to connect to the
ISP, which then links them to the Internet automatically. Although the prices
and facilities of ISPs differ, they all offer some standard basic services such
as 24 hour Internet access, a unique e-mail address for your company,
storage space for your own Web site and basic software programmes for
browsing the Internet. Some ISPs, also referred to as on-line information
providers, provide extra services such as access to databases of business
information. There are currently about 400 ISPs operating in the UK.
However, this includes many "virtual ISPs", which are in fact branded
"interfaces" supported by the services of established ISPs.

http://www.ispa.org.uk/
http://www.worldix.com/pages/ie_frame_setup.html
http://www.scotix.net/members/whitepaper.htm
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What this means is that if two customers in Scotland exchange information, it is
feasible that this traffic might have to go via the London Internet Exchange (LINX),
and perhaps even be routed via the USA.”

A number of potential benefits have been identified through an Internet Exchange,
but the two main ones are:

1. Reduction of routing through main network by diverting all Scottish internal
traffic through a Scottish internet exchange

2. Opportunity to provide secure server hosting facilities

“In essence, ScotIX gets Scotland communicating more efficiently, and provides an
opportunity for the world to get to Scotland.”

A final point to note on Internet Exchanges is that they are crucial if Scotland is to
take full advantage of any future direct transatlantic fibre optic cable; an internet
exchange provides a peering point for ISPs, who would want access to the pipe.
ScotIX plan to build extend/build another exchange in Glasgow, as any pipeline
would arrive on the west coast of Scotland from America. Members should also
note that ‘high speed’ connections are being planned for the new science park at
Pacific Quay in Glasgow. It has not been possible to find out more information on
this development within the timescale of this report. Again, this may be a matter to
raise with the Enterprise minister.

THE POLICY CONTEXT
According to the Scotland Act, Schedule 5, Section C10 Telecommunications and
wireless telegraphy and Internet services are reserved matters.

In the Scottish context, the report of the Digital Scotland Task Force concluded
that:

“Continued investment will be needed to keep Scotland competitive – and in the
UK’s  telecommunications market this is a matter for the private sector.”

The task force also made two key infrastructure recommendations:

- We recommend that the Scottish Executive, working with SEN and HIE, should
continue to review telecoms infrastructure capacity and availability throughout
Scotland. We are confident that telecoms companies will support this activity by
making necessary information available.

- The Scottish Executive should work with Scottish Enterprise, HIE and telecoms
companies and others, to review supply of and demand for digital links in
remote and rural areas. If shortcomings are identified, the enterprise bodies
should explore with the telcos ways of encouraging investment in services,
including for example co-operative action to plan and develop infrastructure,
community involvement, and public sector partnerships.

Both of these recommendations were accepted in the Executive’s subsequent
response: Digital Scotland: the Way Forward, which concluded that:

http://www.scotland.gov.uk/digitalscotland/digital_scotland.pdf
http://www.scotland.gov.uk/digitalscotland/seresponse.pdf
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“The Executive recognises the need for an efficient, competitive
telecommunications infrastructure in order for a fully enabled Digital Scotland to
develop. We are already engaged in a review process with the enterprise agencies
and telecoms providers.”

“We recognise that telecommunications infrastructure coverage and capacity is
generally good in Scotland but that lack of competition and choice may restrict
access to broadband technology in rural areas. The Executive are taking this matter
very seriously and are considering all the technological options for extending
broadband access to rural areas.”

A recent PQ18 (S1F-732) asked for details of the executive’s commitment to
providing the best technology:

Pauline McNeill (Glasgow Kelvin) (Lab): To ask the First Minister what plans
the Scottish Executive has to ensure that the business sector has
telecommunications technology of the highest specification available to it.

Henry McLeish: The Scottish Executive recognises the high importance of
ensuring businesses have access to the telecommunications they need to help
them achieve maximum competitiveness. This will largely be achieved through the
promotion of competition. There are, however, actions falling to the Executive
which may contribute. These will include building on public sector demand for
higher bandwidth services to encourage the spread of appropriate infrastructure.
The Executive is now in discussion with UK departments on these issues.

A key statement on the future of telecommunications in the UK was made in the
recent DTI White Paper : A New Future for Communications.  The section of the
White Paper dealing with bandwidth infrastructure can be found in its entirety in
Appendix 1. However the main recommendations are as follows:

•  We aim to achieve universal access to the Internet by 2005;
•  We will promote the availability of widespread access to higher bandwidth

services and bring together public and private sector stakeholders to develop a
practical broadband strategy;

•  We will look for ways to build on the public investment that is already being
made in broadband and consider whether public support is needed to help
research and develop new high-speed networks. We will also keep under
review the case for requiring higher bandwidth services to be made available
universally.

It is also important to be aware of a number of government e-commerce initiatives,
which may have implications for the existing infrastructure. For example, both the
Executive and the UK Government are committed to delivering services on-line by
the year 2005, while the Prime Minister has pledged to make all basic public
services on-line by the year 2003.

18 Answered 14/12/00

http://www.communicationswhitepaper.gov.uk/:
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Examples of key documents include the Executive’s Information Age Government
in Scotland - Draft Common Framework which was published on the 6th

December 2000, and talks of the importance of making online public services
available in multiple forms (internet, digital TV, WAP, and other mobile methods).

However it also notes that:

“There is a need to preserve customer choice - some customers may be reluctant to
accept certain services electronically. Others may be unable to receive services
electronically due to disability, or lack of access to the necessary equipment (e.g.
telephone, computer, digital TV). It is vital that these customers do not find that they
are also disadvantaged by electronic delivery worsening their access to government
services. The Executive therefore supports the delivery of services through multiple
methods which are appropriate to the customers of that service, and that meet the
needs of excluded groups.”

Briefly, there are a number of key Executive/UK Government policies which will
rely, in varying degrees, on electronic delivery for success, for example the
National Grid for Learning and the Scottish University for Industry.

Other key public sector players have echoed the Executive’s approach of the
necessity of having to engage with the private sector. In evidence given to the
committee,  Robert Crawford, the Chief Executive of Scottish Enterprise, stated:

“Public agencies throughout the world would be strongly advised to engage
constantly with the private sector not only for cash reasons, but for understanding of
expertise and technology. The task for our organisation—and for our colleagues in
Highlands and Islands Enterprise and the Executive—is to determine the likely level
of intervention and where an international telco provider is likely to make a
difference. Real, serious partnership with the national and international private
sector is important and represents the changing role of development agencies. HIE
gave a very good example with its successful work with BT in creating fibre optic
systems throughout the Highlands and Islands. We need to roll such practice out
across all new economy issues.”

Mr Crawford also outlined another ‘key theme’ of the infrastructure debate to the
committee; ensuring that the most appropriate technology is chosen.

“Advances in technology are becoming so significant that there is a danger that we
will focus on one issue and forget that, in two, three or four years, new  technologies
will come along that may make less significant the disadvantages from which some
of our areas suffer.”

Private bodies also see the need for the public sector to invest in infrastructure, as
these two submissions to the committee’s call for evidence show:

“It remains possible that no commercially viable way of providing a broadband
infrastructure for all of Scotland will be found in the medium term. European funding
may fill part of the gap. But we believe that, in principle, a case exists for public
funding to be used to support this infrastructure investment.” (CBI Scotland)

http://www.scottish.parliament.uk/official_report/cttee/enter-00/el00-1802.htm#Col972
http://www.scottish.parliament.uk/official_report/cttee/enter-00/el00-1802.htm#Col972
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“To enable the Executive to achieve the objective of an e-business society where
business transactions can be carried out swiftly and securely, a communications
Broadband infrastructure needs to be put in place throughout Scotland. BT Scotland
are already delivering this wherever commercially practical, however new funding
models must be found through private and public sector partnership for those areas
where it is currently commercially not viable.” (BT Scotland)

European funding sources for telecoms
Finally, it is also important to consider what European funding is available for
telecommunications improvements. In terms of possible EU funding, the
EuroInfoCentre has identified a number of possible sources.

The European Regional Development Fund – one of four structural funds
available – can contribute towards investment in infrastructure, where this:

“Helps to increase the economic potential, development, structural adjustment and
creation or maintenance of sustainable jobs in those regions, including investment
in infrastructure contributing to the establishment and development of trans-
European networks in the areas of transport, telecommunications and energy
infrastructures taking into account the need to link to the central regions of the
Community regions suffering from a structural handicap because of their insular,
landlocked or peripheral status.”

While the Fund is primarily aimed at projects in the public sector, this does not
preclude the involvement of the private sector, although grants are generally not
paid to profit-making private sector companies. Objective 1 and 2 areas are
entitled to support through ERDF.

Very briefly, there are other more specific funding opportunities in
telecommunications. The European Investment Fund (EIF) acts as a public-
private partnership set up by the European Bank; its main business is to provide
guarantees to support medium and long-term investment. The EIF has a number
of “activities”, including Trans-European Networks (TENs). TENs are defined as:

“Infrastructure projects in the transport, telecommunications and energy sectors.
The EIF is the only financial instrument set up specifically to help finance TENs
through the Union and its basic rationale is to support project finance and public-
private partnerships in these projects.”

In the instance of telecommunications, the eligibility criteria encompasses fixed
links or wireless projects (including optical fibres, GSM, satellites) modernising or
digitalising the telecommunications networks. For the TENs applicants to be
eligible, they have to be public or private enterprises which run public services or
services in the public interest.
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CONCLUSIONS
Based on the submissions to the Committee’s call for evidence; the case study
reports; evidence so-far provided to the Committee by experts; and other relevant
research, a number of general observations can be made:

•  The complexity of the subject matter is reflected in the fact that e-commerce
experts differ in terms of even some of the most basic definitions associated
with the new economy e.g. ‘broadband’

•  There are also differences in terms of how the broadband-delivery methods
are described

•  Because there are so many national and international players involved in
internet infrastructure, and because the pace of change is so rapid, it is difficult
to gain a definitive overview of the area

•  There seems to be a clear consensus on the part of government and the
private sector that some future developments in infrastructure will be made on
a public/private basis

•  The pace of change in the new economy creates a number of difficulties for
the public sector becoming involved. For example, evolving technology makes
it difficult for governments to ’pick winners’, because technologies are evolving
so rapidly

•  Rather than one technology being the ‘right option’ e.g. fibre access to the
home, it could be that a range of technologies will be more appropriate

•  Because the pace of change is so rapid it is difficult to appreciate the full
implications of the new economy – while the most advanced infrastructure may
not have to be in place right now for the entire country, this could change very
quickly. It has been stressed by some respondents that unless key decisions
are taken now, Scotland may lose out in the future.

•  From the evidence presented so far, there does not seem to have been any
cost analysis carried out of the financial implications for areas not fully
connected to the most advanced new economy infrastructure

•  The exact role the Executive is currently playing in terms of improving
infrastructure is difficult to determine, because it is still engaged in ongoing
discussions with private companies

•  While many of the submissions have focussed on the problems of securing
broadband access for rural and remote areas, it should also be stressed that
individuals in some urban areas are not able to access high bandwidth, while
some rural areas are still unable to access even relatively low bandwidth
services

•  Clarification is needed on exactly how Scotland’s infrastructure connects
internationally
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Appendix 1 - DTI White Paper
We will promote the availability of widespread access to higher bandwidth
services and bring together public and private sector stakeholders to develop a
practical broadband strategy.

We will look for ways to build on the public investment that is already being made
in broadband and consider whether public support is needed to help research and
develop new high speed networks. We will also keep under review the case for
requiring higher bandwidth services to be made available universally.

High Bandwidth Britain
The big difference between modern communications systems and old ones is the amount
of information they can carry. This is often known as the difference in 'bandwidth'. For
instance, the traditional copper telephone line can carry only voice and limited data (a fax
or dial-up Internet access). With digital subscriber line (DSL) technology, the phone line
can deliver higher speed, always-on Internet access, and/or multiple phone lines, and/or
video. Broadband cable systems can also deliver these services. Satellite can also
deliver broadband into the home, but most systems need a telephone line for
transmissions out of the home. For users who need extremely high levels of bandwidth,
fibre-optics provide virtually unlimited capacity. Telecoms companies are now building
transnational networks that have capacities of one thousand million megabits per second.
This is enough to provide a separate broadband connection or video stream for every
single person in the EU. And 3G mobile networks will allow high speed access to the
Internet on the move, at speeds of up to 384 kbits per second.
Our goal is to develop throughout the United Kingdom a high bandwidth infrastructure
that can expand to meet the growing needs of businesses and individuals. Experience
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amongst leading-edge users here and in other countries is that the more bandwidth
people have the more they want. We should therefore anticipate very fast growth in
demand for bandwidth.
A high bandwidth infrastructure will depend upon a combination of different technologies:
fibre-optic cable for the biggest, fastest networks; fixed infrastructure such as cable and
DSL; and wireless technologies such as third generation mobile, broadband fixed
wireless networks and satellite services. Not all these technologies will reach into every
part of the UK: DSL, for instance, can work only within a certain distance of the local
telephone exchange and will therefore never reach some parts of the country. Satellite,
on the other hand, could, in principle, cover the entire country. Rolling out this
infrastructure across the UK will require a partnership between public and private sectors.
Private companies are already making major investments in broadband networks where
they believe these will be commercially viable. BT, for instance, has already upgraded
exchanges covering 38% of the population for ADSL and intends to cover 70% of the
country by 2002. BT, MCI Worldcom, Energis and others have already installed fibre-
optic Internet 'backbone' networks linking major UK cities with the rest of the world. But
the market alone will not deliver affordable high speed connections to all rural areas or to
lower-income urban communities.
The public sector is already investing in services over high speed networks. The largest
investment will update superJANET, the Internet network for universities, researchers
and students, to operate at 20 Gbits per second. DfEE is working to ensure that schools
have high speed access to the Internet - schools are already encouraged to connect to
the National Grid for Learning at ISDN2 (a digital connection which is about twice as fast
as a standard dial-up connection) or better. The New Library Network aims to provide
broadband connectivity to every library in the UK. The Office of Science and Technology
has made e-science one of three major new priorities, and is investing £98 million over
the next three years to solve problems in the processing, communication, storage and
accessibility of ever-increasing amounts of data, including the development of Grid
technologies. And many local authorities and RDAs are considering how to upgrade their
local telecommunications infrastructure.
3.9.1 The Government will promote industry investment in higher bandwidth
services so that as many people as possible can receive, and transmit, more
complex content, such as video. This industry investment is now gathering pace
and much of the UK should be served by one or more higher bandwidth
technologies within the next year. But we do not wish to see this progress stop at
the level of majority coverage. All our citizens should have access to the
advantages and opportunities provided by the next generation of communications
technologies. We will therefore re-double our efforts to ensure that the regulatory
environment provides the maximum degree of encouragement for investment in
such services. This will include vigorous action to complete the unbundling of BT's
local loop and to release more radio spectrum. We will also work through the
development agencies in the English regions, and the devolved administrations, to
develop effective strategies for comprehensive investment in higher bandwidth
infrastructures, taking full advantage of opportunities, in some regions, to obtain
EU funding, in addition to our other measures for promoting the services available
to the regions and nations
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3.9.2 We will keep under review the case for requiring the communications
industry to make higher bandwidth services available universally. Under the
proposed European Directives, the creation of a universal fund to support this
could not be financed by a levy on the industry. This rule could be changed only
through agreement at a European level, but we understand that the European
Commission does not think it would be right to take such an initiative at an early
stage in the roll out of higher bandwidth services. Responses to Oftel's 1999
universal service consultation also supported this view. The case for a universal
obligation to ensure everyone has access to more rapid digital services may,
however, become more compelling as the roll out of these services accelerates
and as more of the services necessary for full participation in modern society,
particularly public services, are delivered electronically. We will monitor the
penetration figures for these new services annually to assess whether inequalities
are arising. If they are, we will review how the factors leading to such inequalities
can be tackled through cost-effective Government intervention and take action to
address them.
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APPENDIX 2 – 360 NETWORKS BRIEFING19 AND IRISH GOVERNMENT
BRIEFING20

360 Networks briefing
Existing Infrastructure
By the Spring of this year, 360 Networks will have two transatlantic fibre optic
cable crossings. In North America, there will be cable landing stations in Halifax
(Nova Scotia) and Boston. In the UK, there will be landing stations in Liverpool
and Dublin. There will be a total of two cables; backup in case one of the pair is
damaged. The companies’ terrestrial network is connected to these landing
points. At the moment 360’s network does not extend to Scotland.

Cable landing stations are where the submarine network terminates and
interconnects to the terrestrial network.  Gateways are where there are breakout
points built into the network, whereby customers can access the network.

The decision to build cables is made by 360; it is not commissioned to do so.
However, if a government was to approach with an offer it would be considered
seriously. Because 360 targets the biggest consumers, there would have to be a
demonstrable business case made as to why 360 should land a cable in Scotland:
are there enough customers to guarantee a return?

The company constructs a number of facilities to house both their network
equipment and the equipment of customers.  This facility allows customers to
install the necessary equipment they need to interconnect with the 360 network
and transfer data from the 360 network to their own local networks. 360 targets
the biggest consumers not the low volume users.  360 Networks is a wholesale
carrier - customers are other service providers.  It does not sell to the end user but
is a facilitator of other businesses. The decision to build a cable is made by 360
networks – ‘blocks of capacity’ are then sold on.

The cable has a capacity of 1.92 terabits.  Each voice call takes 32kilobits.  This
allows a total of almost 50 million simultaneous phone calls across the cable, if it
were all used for voice.  The majority of the cable capacity will be used for data
transmission.  This cable is the highest capacity cable ever to be placed between
Europe and North America.

Should Scotland have a cable?
It would be difficult to justify cable to rural/remote areas because, as a private
company, there has to be a return on investment. High speed networks require a
large user base to justify the cost of construction.  Less populated areas would not
be able to generate the data volumes necessary to justify the cost of the network.
Even when a network goes right through a rural area, the cost to add a “breakout
point” to the network can often not be justified by the market opportunity.  As the

19 Briefing provided by 360 Networks - Headings used are author’s own.
20 Information provided by the Irish  Department of Public Enterprise – headings used are author’s own.
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cost of building networks continues to drop and the bandwidth demand continues
to increase, high speed data networks are able to reach further out into rural
areas. It should be noted that the cost of installing cable is around £30-40 a metre.

The actual cost of landing a cable would be around £950 million. Apart from the
cost implications, there are physical barriers too. For example, is the terrain and
sea bed suitable for a landing to be made?

There are various options for connecting Scotland:
•  A direct transatlantic connection; 2 cables have to be built for security and

back-up
•  One transatlantic connection and one cable link to Liverpool/Dublin for back-up
•  Terrestrial link to Liverpool without laying a cable.

There is no need to have a cable in Scotland, it would be just as effective to have
a link to Liverpool. Or there could be one transatlantic cable, and the second cable
from Scotland to Liverpool for back-up.  Just as there are no marine cables
terminating in most European countries, a specific marine connection is not
necessary.  The important part is a connection to a modern “next generation”
broadband optical network.

Although there doesn’t have to be a direct cable connection for Scotland to enjoy
a good infrastructure, a cable landing could attract other companies, particularly
Internet Service Providers (ISPs) who would find it beneficial to locate near the
landing site. There is not necessarily a deterioration in quality for Scotland having
to rely on links from England. But if there was a direct cable to Scotland, then it
would perhaps be easier for smaller areas to get a connection into it – although
again there would need to be a demonstrable business demand.

It would be much easier to connect from Liverpool to Scotland than to build a new
cable. A number of players are contemplating this build at this time.

How does Scotland compare?
360 decided to land a cable in Dublin for a number of reasons:
- A number of major internet companies are already located there, including

Microsoft;
- These companies need good internet access and are bandwidth-hungry;
- Ireland also has tax laws geared to attracting companies: the right economic

climate

In Dublin the company is building a facility where ISPs can site, then connect to
their facility (a web farm). This could provide a great economic boost and will
attract other  industries.  These facilities are being built across Europe and require
access to a large capacity network in order to be practical. These facilities are
used by ISP’s, ASP (Applications Service Providers) and a whole host of other
new economy businesses.
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Is Scotland missing out?
London – obviously – and now the North of England have good communication
links. This has led to cities like Leeds and Manchester enjoying a mini boom.
There is no reason why Scotland should not be able to attract big business: an
internet facility can be situated anywhere in the world. However, the proper
communication structure has to be in place. The problem for Scotland is that it is
not marketing itself well enough.

There are a number of solutions that have been successfully employed to attract
high technology businesses to an area.  As a starting point though, bandwidth
hungry businesses need cost effective access to a large capacity network.
Strategies employed by some areas are:

- Favourable tax regimes;
- Internet Incubator facilities;
- Encouraging high tech local education output;
- Awarding government supply contracts in such a way as to encourage

competition;
- Ensuring a supply of affordable industrial land;
- Economic development activity targeted at high tech;
- Ensuring access to large quantities of affordable electricity

Irish Government briefing
The Irish Experience
A transatlantic cable was the option taken by the Irish government, in an attempt
to increase the number of players with high bandwidth and also reduce the cost of
bandwidth.

A competition was held in late 1998, early 1999 to determine who should win the
contract for providing the necessary infrastructure to improve Ireland’s
connectivity. This was won by a private company called Global Crossing, a
carriers’ carrier. The Government signed the contract with Global Crossing in July
1999.

The acquired transatlantic bandwidth is carried over two cables, both of which
connect to two sites in Cornwall, which then provide access to a) Europe and b)
America.  The capacity that was bought from Global Crossing was then advertised
for sale in February 2000 – the government had explicitly bought the capacity with
the intention of selling it on to private companies.

The cost of buying the capacity from Global Crossing was 77m Euros – money
raised entirely by the Irish Government without European subsidy. The result of
the sell-off is that there has been an increase in bandwidth by a factor of 15, while
costs (on certain routes) have been reduced to a 10th of the original cost.

http://www.irlgov.ie/tec/communications/connect.htm
http://www.globalcrossing.com/
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Appendix 3 - Telecoms provision in Scotland compared to other European
countries21

Scotland Ireland Denmark The Czech
Republic

Population 5 million 3.5 million 5 million 10 million
Regulation Independent

regulator
Independent
regulator

Independent
regulator

No independent
regulator but one
will need to be set
up to comply with
requirements of EU
membership

Competition Well
established

Not working
well and
consolidation
is taking place.
The
marketplace is
too small to
support
effective
competition

Well
established.
Mainly at the
long distance
and
international
level

Not well developed

Attractiveness to pan
European operators

Not generally
in 1st or 2nd

phase roll outs

Dublin on roll
out plans of a
few

Attractive.
Many
operators
already
locating in
Copenhagen

Very attractive
because seen as a
green field site with
business available
for early entrants

Infrastructure Good modern
infrastructure
with plenty of
capacity

Good modern
infrastructure.
Capacity
upgrade in
1998

Good modern
infrastructure.
Capacity
upgrade in
1998/9

Poor.  Shortage of
fibre to build good
quality rapidly

International connectivity Via England Via cables to
US and Britain

Via
Scandinavia
and Germany

Via Western Europe

Broadband access Good
broadband
access for
corporates in
major cities
Local loop
unbundling in
mid 2001
ADSL rollout in
March 2000

Good
broadband
access for
corporates in
major cities
No local loop
unbundling yet
ADSL trials in
1999

Good
broadband
access for
corporates in
major cities
No local loop
unbundling yet
ADSL
available

Limited broadband
access in Prague
No plans for local
loop unbundling or
ADSL yet

21 Ovum, “A report on Scotland’s telecommunications infrastructure”, June 2000
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Appendix 4 - Infrastructure
The Geography Department of University College London maintains an Atlas of
Cyberspace which contains maps of the global, national and local infrastructure
provided by fibre optic cables, submarine cables and communications satellites.
The map is a useful illustrative tool as it provides a visual guide to how Scotland is
connected to the rest of Europe and the rest of the world. For example, the Atlas
contains maps provided by Global Crossing, a private company specialising in
global broadband communication services using underwater fibre-optic cable. The
map below demonstrates their European network:

http://www.geog.ucl.ac.uk/casa/martin/atlas/cables.html
http://www.geog.ucl.ac.uk/casa/martin/atlas/cables.html
http://www.globalcrossing.com/
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Appendix 5 – Visual guide to alternative internet technologies22

Modem
56 kbps – in practice up to 50 kbps.
A partly analogue technology that has probably been developed as far as it can,
due to the limitations of the conventional telephone network.

ADSL

Up to 8 Mbps asymmetrically – usually 6 Mbps in and 500 kbps out at present.
A fully digital solution that uses high, previously unused frequencies on the
telephone network. Leased line between the user and the nearest telephone
station.

22 http://www.bredband.com/eng/node194.asp



providing research and information services to the Scottish Parliament

31

Cable TV
Up to 35 Mbps asymmetrically – around 500 kbps in and 100 kbps out at present.
Uses the same network as cable TV. Works like a leased line that is shared by a
number of users

Satellite (with cable modem)
Currently 500 kbps in, 56 kbps out (via modem). You use the telephone to call
your provider and download information from the satellite
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Radio Network
Up to 10 Mbps asymmetrically – in practice between 500 kbps and 2 Mbps.
There are many different solutions here. The most common is an antenna on the
roof, pointed towards the Internet provider.

- 
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APPENDIX 6  - GLOSSARY OF NEW ECONOMY TERMS

SPICe has already produced a research note entitled E-Commerce Glossary.
This appendix simply provides definitions of a few more technical terms which
were not in this original note.

Bit23

A bit is the basic unit of measurement for ‘internet speeds/capacities’ - It is
important not to confuse with ‘byte’, which is a unit of 8 bits

Kbps, Kilobit = one thousand bits per second
Mbps, Megabit = one million bits per second
Gbps, Gigabit = one billion bits per second
Tbps, Terabit = one trillion bits per second

Bluetooth
Bluetooth make it possible for a huge range of devices, from PCs to pocket PCs
and mobile phones, to exchange information wirelessly. This means that
Bluetooth devices can exchange information simply and easily, without the need
for cables physically plugging one device into another.

For example, a briefcase containing a Bluetooth device could be placed next to a
PC, allowing the two to exchange information automatically, according to a pre-
programmed, managed policy.

Packet Switching
The method used to move data around on the Internet. In packet switching, all the
data coming out of a machine is broken up into chunks, each chunk has the
address of where it came from and where it is going. This enables chunks of data
from many different sources to co-mingle on the same lines, and be sorted and
directed to different routes by special machines along the way. This way many
people can use the same lines at the same time.

Pervasive computing24

The term used when mobile phones and portable computer merge and are used
as one device.  So you would carry one device that would be a phone, TV,
electronic organiser, Internet browser and video phone all working wirelessly.

Web hosting/hosting/web site hosting

A service that involves the Service Provider (SP) housing, serving and maintaining
Internet files for a client company. Web hosting can be done for information-only

23 Information supplied by Frank Binnie
24 Definition supplies by Gordon McIntyreKemp of First Tuesday

http://www.scottish.parliament.uk/whats_happening/research/pdf_res_notes/rn00-65.pdf
http://surfsup.focusblue.com/new_tech/article.cfm?id=70
http://surfsup.focusblue.com/how_to/article.cfm?id=161
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sites (where the company uses its Internet site only to provide information to
customers and prospective customers) and for e-commerce sites.

A “virtual" server is one where the client company does not actually own its own
server, but is allocated a portion of one of the SP’s servers.
Dedicated hosting is where the company is allocated one or more of the SP’s
servers. Usually the user company will have a choice – possibly a free choice - on
the type of server and operating system, together with attendant software, such as
the database and web applications software.
Co-location is where the company installs its own servers at the SP’s site, in effect
renting both floor space and buying maintenance and support services from the
SP.

For smaller sites, an ISDN dial up link may be sufficient to update the web site and
to download transaction information.

Dedicated hosted services provided by an SP will generally be implemented and
maintained to a standard that is at least as good, and probably better – since this
is the SP’s main line of business – than most SMEs could manage in-house.

Wireless Application Protocol (WAP)25

A globally adopted set of rules for delivering content to WAP-enabled mobile
phones that is similar to a very basic version of the WWW. Currently WAP is
described as the mobile Internet and fails to deliver that promise as it just provides
4 or 5 lines of text information depending on what phone you have.

25 Definition supplied by Gordon Mcintyre-Kemp of First Tuesday



providing research and information services to the Scottish Parliament

35

APPENDIX 7 – REFERENCES

ISDN/ADSL/LOCAL LOOP UNBUNDLING:
Websites
http://www.go.com/?win=_search&sv=M6&qt=british+telecom&oq=&url=http%3A//
www.bt.net/&ti=Welcome+to+the+BTnet+Services+Homepage&top=420
http://www.matisse.net/files/glossary.html#ISDN
http://www.ralphb.net/ISDN/defs.html
http://www.3com.com/nsc/500606.html#what
http://www.whatis.com
http://www.brotband.com
http://news.bbc.co.uk/hi/english/sci/tech/newsid_406000/406819.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_407000/407251.stm
http://www.oftel.gov.uk/competition/a2b1199.htm
http://www.bredband.com/eng/node194.asp

Thanks to the following individuals for their assistance
Frank Binnie, ScotIX
Ian Ritchie, adviser to the committee
Andrew Muir, Mason Consultants

List of previous SPICe briefing notes on the new economy
E-Commerce Glossary, August 2000 (RN 00/65)
Comparative Indicators of the New Economy, August 2000 (RN 00/53)
The New Economy (subject map), June 2000, (00/05)

If you have any comments or questions about this Research Note, please contact
[Enter contact name(s)] on extension 853[Ext No.] or [Enter email address].

Research Notes are compiled for the benefit of Members of Parliament and their personal staff.
Authors are available to discuss the contents of these papers with Members and their staff but
cannot advise members of the general public.

http://www.go.com/?win=_search&sv=M6&qt=british+telecom&oq=&url=http%3A//www.bt.net/&ti=Welcome+to+the+BTnet+Services+Homepage&top=420
http://www.go.com/?win=_search&sv=M6&qt=british+telecom&oq=&url=http%3A//www.bt.net/&ti=Welcome+to+the+BTnet+Services+Homepage&top=420
http://www.matisse.net/files/glossary.html#ISDN
http://www.ralphb.net/ISDN/defs.html
http://www.3com.com/nsc/500606.html#what
http://www.whatis.com/
http://www.brotband.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_406000/406819.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_407000/407251.stm
http://www.bredband.com/eng/node194.asp
http://intranet/speir/pdf/Research Material/Research Notes/RN 00-65 E-Commerce Glossary.pdf
http://intranet/speir/pdf/Research Material/Research Notes/RN 00-53 Comparative Indicators of the Information Economy.pdf
http://intranet/speir/pdf/Research Material/Subject Maps/DA-Devolved Areas/SM DA00-05 The New Economy.pdf
mailto:

