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ENTERPRISE AND CULTURE COMMITTEE 
 

10th Meeting, 2004 (Session 2) 
  

Tuesday, 23 March 2004 
 
The Committee will meet at 2 pm in the Debating Chamber, Assembly Hall, the 
Mound, Edinburgh 

1. Broadband in Scotland: the Committee will take evidence from: 
 
Panel 1 
 
Polly Purvis, Executive Director, Scotland IS; 
 
Richard Callison, Chief Executive, Scotland On-Line;  
 
Malcolm Dobson, Chief Technical Officer, Scotland On-Line; 

 
 Panel 2 
 

Keith MacLean, Business Development Manager, Scottish and Southern 
Energy Telecom;  

 
Richard Sweet, Head of Regulation and Interconnect, THUS plc;  

 
 Bob Downes, Director, BT Scotland; 
 

Sandy Walkington, Director of Public Affairs, BT; 
 

on its inquiry on Broadband in Scotland. 

2. Renewable Energy in Scotland: the Committee will take evidence from: 
 

Panel 1 
 

Andy Knill, Manager, Surveillance and Spectrum Management, Directorate of 
Airspace Policy, Civil Aviation Authority;  

 
Allan Baillie, Director of Estate Management, Defence Estates, Ministry of 
Defence; 

 
Air Commodore Simon Bryant, Air Officer Scotland and Northern Ireland, 
Ministry of Defence; 
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David G Hilton, General Manager, NATS Operational Policy & Investment, 
National Air Traffic Services Ltd;  
 
Panel 2 

 
Chris Bronsdon, Director, Scottish Energy Environment Foundation;  
 
Dr Gary O’Connor, Scottish Energy Environment Foundation;   

 
on its inquiry entitled Renewable Energy in Scotland.  

 

   Judith Evans 
Clerk to the Committee (Acting)  

Room 2.7, Committee Chambers 
Ext. 0131 348 5214 
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SUBMISSION FROM SCOTLAND IS 
 
Introduction  
 
Unifying Scotland’s leading edge industries, ScotlandIS brings together elements 
from across the Information and Communications Technologies (ICT) Industry in 
Scotland, into one cohesive entity.  

Representing around 250 internet, software and multimedia businesses 
throughout Scotland, it was brought together through the merger of the Scottish 
Software Federation (SSF), the Interactive Media Alliance Scotland (IMAS), and 
the Internet Society of Scotland (ISOC Scotland). 

Our mission is to promote Scotland as a centre of excellence in the design, 
development and marketing of quality software, internet and interactive media 
solutions.  

One of our key objectives is to help Scotland exploit the opportunities created by 
the knowledge economy through helping the development of a vibrant and 
growing ICT community. 

Members offer a broad range of professional services and skills to users in 
industry, commerce and the public sector. Many members are also internationally 
recognised and active in world export markets.  

The Scottish sector is still relatively new and lacks the critical mass associated 
with the ICT industry in other parts of the world. Nevertheless ScotlandIS has 
members across the breadth of the Scottish ICT Sector from the global giants to 
small highly specialist companies. The ICT sector in Scotland is one of our 
hidden assets, directly employing in excess of 20,000 people. Add to this indirect 
employment in IT departments the length and breadth of Scotland and that figure 
exceeds 40,000. This compares with the whisky industry (11,200), Textiles 
(27,000) and the electronics sector (41,000).  
 
Key Issues 
 
The key issues I would like to report to the Committee are: 
 

• There is general consensus that the vast majority of Scotland now has 
effective broadband coverage; 

 
• As the committee will be aware a number of pilots are being/have been 

trialled to find effective solutions to covering geographically remote areas; 
 

• There are opportunities for suppliers to work together to create cost 
effective solutions to supply geographically remote areas; 
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• The main challenge now is to encourage the take up of broadband.  Whilst 

there is general supply the utilisation rates in Scotland are still very low; 
 

• Interventions in the market should be aimed at increasing take up; 
 

• Price comparisons in domestic market are not always straightforward. 
 
 
 
Polly Purvis 
Executive Director 
ScotlandIS  
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Submission by Scottish and Southern Energy to the Enterprise and Culture Committee 
 
 
 

 
 
 
 
 
 
 
 
 
 

    
Our Reference:   Date 18 March 2004 
Your Reference:   
 
           
Dear Mr Brough, 
 
Inquiry into the Roll-out of Broadband Services in Scotland 
 
I have summarised the submission of SSE for the Committee meeting on 23 March 2004 
below. 
 
I can also confirm that I will be representing SSE at this meeting. 
 
Yours sincerely 
 
 
 
Dr Keith MacLean 
Business Development Manager 

Inveralmond House 
200 Dunkeld Road 
PERTH 
PH1 3AQ 
 
 
Telephone: 01738 456300 
Facsimile: 01738 455215 

Mark Brough 
Enterprise and Culture Committee 
Scottish Parliament 
Edinburgh 
EH99 1SP 
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Submission by Scottish and Southern Energy to the Enterprise and Culture Committee 
Introduction 
 
Although involved in telecommunications in Scotland for over 50 years, SSE Telecom, the 
telecommunications subsidiary of Scottish and Southern Energy plc (SSE) has been in 
operation as a commercial business since 1998.  SSE has developed a significant private 
telecommunications network to support its main operations of generating, distributing and 
supplying energy.  The primary function of SSE Telecom has been to use and develop this 
infrastructure to help bring the benefits of modern telecommunications to remote and rural 
areas in the north of Scotland. 
 
This has taken three main forms: 
 
� Use of sites, structures and buildings to provide locations for third party radio based 

networks (eg PMR, mobile phones and public emergency services) 
� Use of electricity infrastructure as a base for low cost installation of fibre optic networks 

(ca 2,000 km in Scotland).  These networks are used in turn bu other commercial and 
public sector customers 

� Use of the low voltage electricity network to provide broadband services directly into 
homes and businesses (Pilots in Crieff, Campbeltown and Stonehaven) 

 
In all cases advantages for the roll out of broadband services have arisen through either or 
both of the following: 
 
� Provision of a complementary infrastructure where there is no alternative and where part 

or all of the investment business case has been provided by SSE’ own needs 
� Provision of additional infrastructure that allows competition at this as well as the service 

level.  The European Commission has published data showing that the highest levels of 
uptake and growth in broadband services are where competitive infrastructure is 
available. 

 
Provision of Broadband Services 
 
Our initial experience of providing broadband services to domestic and small business users 
can be summarised as follows: 
 
� High demand to have the potential for access to broadband services 
� Lower actual take up rates (5-10%) 
� Very high degree of satisfaction with those that take up the service with virtually no users 

reverting to dial-up services 
� Most users value getting the use of the phone back, the time saved in avoiding dial-up 

and the time saved waiting for downloads 
� SSE’s customers also value the flexibility of connecting through any available electricity 

socket throughout the building rather than being limited to a phone connection 
� New SOHO or SME activities developing once broadband is available 
� “Word of mouth” promotion within a community very effective at increasing uptake 

levels 
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Submission by Scottish and Southern Energy to the Enterprise and Culture Committee 
Contribution of the Scottish Executive 
 
We believe that the Scottish Executive, along with Scottish Enterprise and Highlands and 
Islands Enterprise have helped contribute to the development by: 
 
� Providing funding for trials of new technologies (DTI Broadband Fund) 
� Increasing awareness about broadband 
� Encouraging registration schemes 
 
We have publicly supported other initiatives of the both the Executive and Enterprise 
agencies, in particular the Pathfinder and Atlas projects.  We are, however, disappointed at 
the lengthy timescales involved and concerned that this will adversely affect the ability to use 
aggregated demand to drive investment across Scotland. 
 
Future Involvement of SSE in Broadband Provision 
 
We see good opportunities for SSE to contribute further in the future, in particular to  
 
� help bring services to many areas not/not readily covered by ADSL (Appendix 1 shows a 

diagram comparing the topology of BT’s and SSE’s networks in a typical rural 
environment.  This highlights the ability of SSE to set small local trigger levels between 
10 and 20 for a community served by the same transformer) 

� to provide stable and effective competition in other areas (marketing pilot in Stonehaven) 
� to finance further infrastructure developments (eg Pathfinder or Atlas) 
 
The following barriers hinder or prevent further development by SSE: 
 
� Commercial wayleaves for fibre optics (incremental cost of installation = £1.5 to £8k/km; 

capitalised wayleave payments = £5-£10k/km) 
� Imposition of local authority rates on rural networks (projected costs £300-£1,000/km.pa) 
 
General Issues Relating to Future Roll-out and Take-up of Broadband Services 
 
The following issues must be addressed in general: 
 
� Lower the entry hurdle to encourage dial-up users to convert to broadband (opportunity to 

experience the service before committing, lower price entry products) 
� Ensure technical solutions are capable of supporting future bandwidth growth (500kbps is 

not broadband for many users; upload speeds often as important for business users) 
� Ensure an even playing field for infrastructure and service providers 
� Clarify regulation of VOIP services 
� Remove the need for (separate) contract with BT for line rental 
� Increase the use of e-services in the public sector 
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ENTERPRISE AND CULTURE COMMITTEE INQUIRY INTO 
BROADBAND IN SCOTLAND 

 
WRITTEN EVIDENCE 

 
Submitted by THUS plc, 16 March 2004 

 
 
1. Introduction 
 
THUS is a leading Scottish telecoms operator, providing voice, data and call centre 
services to business and public sector customers throughout the UK. Its UK 
headquarters are in Glasgow, and its UK wide network operations are managed from 
Glasgow and Livingston. It has approximately 2,000 employees of which 60% are 
based in Scotland; these are high quality professional jobs with a Scottish payroll of 
around £73 million.  
 
THUS was listed on the London stock exchange in 1999 and is the 13th largest 
Scottish listed company by market capitalisation. THUS has made a capital 
investment of approximately £500 million to date, more than half of this in Scotland. 
THUS has demonstrated consistent growth, and was we believe the first alternative 
network operator to achieve sustainable positive free cash flow. 
 
Our evidence to the inquiry draws on our experience as a supplier of broadband 
services. We provide high speed broadband services to a large number of schools, 
universities and businesses across the UK, and under our Demon brand we are one of 
the largest providers of  broadband services to SMEs. 
 
2. Practical experience from Borders RAN project 
 
Scottish Borders Rural Broadband (SBRB) is a Scottish Enterprise initiative to 
provide broadband access to businesses and homes in the Borders region using radio 
technology. A special purpose vehicle has been created by Scottish Enterprise to own 
the hardware and radio infrastructure. Internet service providers will then purchase 
capacity on this infrastructure to provide services to businesses and consumers. THUS 
was selected by Scottish Enterprise to provide and operate the radio and backhaul 
network on a facilities management basis, and will also provide broadband services 
under its Demon brand, on equal terms with other ISPs.  It is anticipated that the 
network will support up to 1500 customers. 
 
The network is nearing completion and the first ‘beta test’ customers are now being 
provided with service. At this stage we are cautiously optimistic that both the 
technology and commercial model adopted for this project could successfully be 
replicated elsewhere in Scotland. The great advantage of radio technology, compared 
to ADSL, is that there is no limitation on the distance from the BT exchange. ADSL is 
limited to around 4 km distance from the BT exchange (new developments may 
extend this to 6 km) with the result that customers in housing estates or business parks 
on the outskirts of towns are often outside the ADSL delivery limit. Although there 
are also distance constraints with radio delivery, these can be overcome by use of 
repeater stations so that more distant customers can be served. 
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The greatest practical challenge so far has been finding and negotiating access for 
radio base station sites. The first obstacle that had to be overcome was getting the 
Borders Council to change its policy barring the siting of telecoms equipment on its 
buildings. Having achieved that, in the case of school buildings we had to secure 
permission individually from each school, typically involving presentations to the 
PTA to reassure them about the safety of the equipment. (The radiated power is far 
lower than, for example, a mobile phone base station). We also had to enter into 
consultation with unions and Borders Council. In some instances, we had to visit site 
owners 3 or 4 times for meetings and to give presentations.   
 
While some of these difficulties are inevitable, we believe there are certain actions 
that could be taken to smooth the way significantly for any future deployments: 
 

• Standard charges and contract terms for siting equipment on private land: we 
were hampered by the need to negotiate individually with each landowner, 
often from a relatively weak negotiating position, and with the risk that 
landowners’ expectations increase each time an individual owner negotiates a 
better deal. We believe there is a role for government to negotiate with 
representative bodies such as the National Farmers Union, to agree a standard 
scale of charges and contract terms that reflects the community service nature 
of the application. 

 
• Consistent policy for siting equipment on public sector buildings: in one 

instance we negotiated successfully at the local level to site equipment on a 
public sector building (eg, a fire station) only to be over-ruled by the central 
estates functions. Moving to an alternative site will typically push up costs 
and/or reduce the achievable coverage. Since these projects are promoted by 
the state and are providing an important community service, it would seem 
appropriate to adopt a more flexible and consistent policy in this regard. 

 
A further challenge related to the need to avoid falling foul of state aid rules. Scottish 
Enterprise took the view, which we entirely support, that base stations should not be 
deployed in any exchange areas that BT has decided to enable for ADSL. As a result 
of BT extending its rollout plans during the course of the project, Scottish Enterprise 
had to adapt its own rollout plans on several occasions. Indeed, it may well be that the 
existence of the SBRB project stimulated BT to bring forward its own rollout – which 
would be a healthy by-product of the intervention. While there is role for such 
competitive dynamics, there may also be scope for better coordination between public 
and private sector players in advance of any future deployments. 
 
Our final observation relates to the economics of using radio-based solutions. The two 
main costs are base station rentals and ‘backhaul’ (the cost of fibre links between the 
base station and the point at which traffic is handed over to ISPs, in this case 
Scolocate in Edinburgh). The cost of base stations is more or less independent of 
location, but backhaul costs vary widely with location, depending on distance and 
whether or not there is a need to lay new fibre. If the Executive’s Pathfinder projects 
result in new fibre being deployed to meet public sector procurement needs, this could 
lower the economic threshold for SBRB type deployments in these areas. 
 



EC/S2/04/10/3 

 3 of  5 

3. THUS-BT collaboration to bring ADSL to the islands 
 
In the more remote areas of Scotland, it is vital that we make the most of the available 
infrastructure, even when owned by different telecoms operators. This was 
demonstrated in October 2003 when THUS and BT Scotland announced a 
collaboration to bring broadband to around a third of the population of the Western 
Isles, Orkney and Shetland, with support from Highlands and Islands Enterprise. The 
collaboration involves BT Scotland leasing capacity on THUS’s wireless links to the 
islands, so that islanders can be connected back to BT’s broadband network on the 
mainland. Initially, exchanges will be enabled in the three islands’ capitals, 
Stornoway, Kirkwall and Lerwick, covering 4,700 businesses and consumers in 
Stornoway, 4,300 in Kirkwall and 4,200 in Lerwick.  
 
Although radio will suffice for the short term, the bandwidth requirements of internet 
access will steadily increase, as penetration grows and users demand faster speeds. 
The available capacity on the radio link is likely to become a significant constraint 
within the next few years, and we believe there is a strong case for public sector 
intervention to provide undersea fibre links to the islands (Western Isles, Orkneys, 
Shetlands). Capacity on these links could be made available to operators to a neutral 
basis. 
 
4. Public sector intervention 
 
It is clear that the targets for broadband availability currently being discussed are 
unlikely to be achieved without further public sector intervention (ie subsidy) – 
particularly in the more remote and rural areas of Scotland. It is important that those 
administering the subsidy – whether development agencies or local authorities – do so 
in a way that maximises the scope for competition and private sector involvement.  
 
From time to time public sector bodies may consider that they can provide services 
more cost-effectively by implementing a project ‘in-house’, and decide to own and 
operate the infrastructure themselves. In our experience this is usually a fallacy, 
caused by underestimating ongoing support costs, and a failing to take into account 
the synergies and efficiencies that can be achieved by a  private sector supplier. We 
would recommend that public sector interventions should follow, as far as possible, 
the following principles: 
 

• restrict intervention to areas not served by any competing infrastructure  
 

• do not seek to influence competition by being a competitor itself – rather by 
creating the conditions for competition 

 
• confine intervention to lowest possible level in value chain (in many cases, 

ducts, fibre and/or radio base stations will be sufficient) 
 

• make infrastructure available on open non-discriminatory terms, and without 
forcing service providers to buy higher value-added services than they wish 

 
• involve private sector to maximum extent (eg in building and operating) – and 

select through open procurement process. 
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A high profile example of our concerns is Project ATLAS, in particular the ATLAS 
business park network. This project is currently being investigated by the European 
Commission, following a complaint from THUS that it would be in breach of state aid 
rules. Our concern is that the project would duplicate services which are already 
provided by THUS, BT and other operators, and undermine the investment these 
companies have made through unfair (state subsidised) competition.  
 
5. Other obstacles to broadband rollout 
 
We are concerned that two areas of government policy could inadvertently inhibit 
broadband rollout: restrictions on utility street works, and the rating of 
telecommunications assets. 
 
In each case, the impact of government policy is potentially to increase the costs of 
deploying and owning new fibre infrastructure. Although Scotland is relatively well 
provided for in terms of trunk fibre infrastructure, there is still a need to dig new fibre 
‘tails’ to connect individual customers to the trunk network. Increasing the cost of 
fibre will have an adverse impact in three main areas: 
 

• The availability of high speed broadband services (10 Mbps, 100 Mbps, 1 
Gbps) for businesses. The number of businesses within economic reach of a 
trunk network depends critically on the cost per metre of digging new fibre. In 
crude terms, doubling the cost per metre will halve the number of businesses 
that can be served from a given network. 

 
• The economics of providing radio-based broadband for consumers and 

businesses in remote rural areas. As noted above, the cost of the radio link is 
relatively constant, but the cost of backhaul can vary widely, depending on the 
distance that needs to be dug to the trunk network and the cost of digging per 
metre.  

 
• The future availability of next generation broadband technologies for 

consumers and small businesses. Some of Scotland’s competitors are already 
investing in next generation broadband technologies, and it would be 
damaging in the longer term were measures to be introduced which hinder the 
ability of Scotland to follow suit. 

 
Any policy which increases the costs of deploying or owning fibre infrastructure will 
inhibit investment in new fibre and reduce the availability of these services. 
 
Restrictions on utility streetworks 
 
The Executive has followed the lead of the UK Government in considering new 
measures to combat congestion and improve traffic flow. While this is a laudable 
objective, we are concerned that the Executive is focussing exclusively on restricting 
the ability of utility companies to install equipment beneath the surface of our roads 
and footpaths, rather than looking at all the factors causing congestion, including 
public sector road works which account for at least 50% of all works. We are 
concerned that as a result of this narrow focus, the burden placed on utilities - and 
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telecoms companies in particular - will be out of proportion to the disruption they 
cause and the scope for reducing this disruption. 
 
THUS accepts that congestion is a key issue for the Executive but believes there is no 
‘silver bullet’ solution to congestion. Scotland is already better placed than England to 
tackle congestion under the existing measures and we support the principle of fines 
being imposed on companies for poor performance and late completion of works. 
Many of the measures being considered, however, punish not only those performing 
badly, but also those already engaged in best practice. 
 
Rather than enacting new legislation to penalise companies for providing utility 
services, including telecommunications, we believe the Executive ought to examine 
all causes of congestion and how their impact might be minimised. We understand 
that road works can cause inconvenience, but we endeavour to minimise this in so far 
as possible and we dispute the Executive’s assertion that utility companies are 
responsible for the majority of street works. The Transport Select Committee’s recent 
recommendations apply equally well north of the border, namely that existing 
legislation is adequate but needs to be effectively enforced. 
 
Rating of telecommunications infrastructure 
 
The telecommunications industry has undergone great upheaval in recent years, with a 
rapid transition from telecoms boom to a telecoms depression, during which a number 
of companies have gone into liquidation. At the same time, significant adjustments in 
the property rating regime have been made since April 2000 and telecoms companies 
are now being asked to pay tax on their networks based on rateable valuations carried 
out in 1998, close to the height of the telecoms boom.  
 
The value of network assets is significantly lower in today’s climate than was the case 
4 years ago, and network rates are based on values which bear no relation to current 
reality, with no revaluations planned to take effect until 2005. Infrastructure assets 
constructed in today’s climate are being taxed on the basis of a climate that existed six 
years ago. These new rates have caused a colossal increase in tax and hence the cost 
of owning fibre infrastructure. Furthermore, the rate of taxation is some 9% higher for 
telecoms fibre once it crosses the border into Scotland, making Scotland a less 
favourable region in which to invest than England. 
 
The current property rating scheme also places a disproportionate burden on the 
alternative telecommunications operators compared to the incumbent BT, since BT is 
assessed on an entirely different basis. 
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1.    Introduction 
 

Broadband is the new literacy that is dramatically changing the way we work, 
learn and relax. It’s bringing major new benefits to a growing number of Scots and 
it’s transforming the way the internet is used in our health, education, community 
and leisure services. It’s an exciting, high-speed technology which is vital to 
regional competitiveness and the catalyst for boosting the economic performance 
of small nations like Scotland in the global marketplace. Broadband is 
fundamental to the delivery of a vibrant knowledge economy and the creation of a 
Smart Successful Scotland. 
 
Broadband saves businesses time and money and increases turnover, while at 
home it enhances our lifestyles and revitalises our leisure activities. It’s bringing a 
new and refreshing dynamism to the public and private sectors, to our economic 
and social needs, and to urban and rural areas. Broadband is rapidly becoming an 
irresistible force which will touch and enrich the lives of all Scottish citizens. That’s 
why BT is passionate about taking the technology within reach of every Scot, 
that's why broadband is at the heart of BT's strategy and that's why BT Scotland is 
completely focused on the creation of a broadband Scotland. While BT Scotland is 
not the only supplier of broadband in Scotland, we believe passionately that we 
are the supplier that has, and continues to demonstrate the most commitment to 
making a broadband Scotland possible.    
 
However, we live in a highly competitive world and the pace at which Scotland 
moves is entirely relative. At present broadband roll-out in Scotland is lagging 
behind other areas of the UK, including the south-east of England, but more 
tellingly it is behind leading European and Asian economies, as well as the US 
and Canada. It is vital that broadband is available to all and that many more small 
businesses and consumers adopt broadband to positively transform their lives. 
These are the challenges for Scotland and the excellent work by the Executive 
needs to be accelerated rapidly.  
 
BT’s current mass market broadband product is based on DSL technology which 
uses the existing copper network radiating from a local exchange, but having to 
invest in new equipment at the exchange and in upgrading the high bandwidth link 
from the exchange back to the core network. Scotland has 1069 local telephone 
exchanges. Those serving the majority of customers have been upgraded for 
ADSL broadband, which in March 2004 is available to around three-quarters of 
homes and businesses in Scotland. This is projected to rise to 88 per cent by 
December, and, if all current trigger levels are hit, broadband exchange coverage 
in Scotland will reach 98 per cent. Partnership approaches with the private sector 
are increasingly critical in growing demand and driving uptake. (See Section 5). 
  
This will still leave 399 Scottish exchanges without broadband. Although they 
represent 37.5 per cent of Scotland’s exchanges, they serve just 2 per cent of the 
population - an average of 125 households each.1 Technical and commercial 
factors pose considerable challenges for their enablement, but BT is investing 
heavily in new technology and considerable innovation to extend broadband 
availability. Much of this initiative has already benefited Scotland’s more remote 
areas. However, more aggressive public-private partnership is now called for to 
complete Scotland’s broadband map as early as possible. In November 2003 the 
UK government announced the goal of a Britain in which broadband is available to 

                                                 
1 The average number of customers per UK exchanges is 5006, the average per Scottish 
Exchange is 2338.   The smallest non-trigger exchange is Assynt at 7 and the largest at 
274 is Tomintoul.�
�
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every single community by the end of 2005. This goal was promptly endorsed by 
BT Chief Executive Ben Verwaayen and BT Scotland believes this is both 
desirable from a social cohesion perspective and entirely possible in Scotland if 
the public and private sectors work together urgently. 
 
Further information is available from: 
http://www.btplc.com/Societyandenvironment/News/nr0345.htm 

  
2. Current Coverage & Connectivity 
 

In December 2002, the Scottish Executive set a target of 70 per cent of the 
Scottish population being able to access broadband by the end of the 2003/04 
financial year. Since then, the number of enabled exchanges has risen from 67 
with a footprint of 39.6 per cent, to 221 exchanges, with a footprint of 78 per cent 
by the end of March 2004.      

 

The footprint varies widely across Scotland’s regions.  Glasgow (95.6 per cent), 
Lothian (87.8 per cent) and Renfrew (86.4 per cent) Local Enterprise Company 
(LEC) areas have significantly greater coverage than Dumfries & Galloway (31.9 
per cent), the HIE area (38.2 per cent) and the Borders (41.4 per cent).2 Of 
course alternative broadband technologies to ADSL are available within some of 
these areas. 

 

It’s important to note that broadband coverage signifies only the availability of 
broadband technologies and not connectivity – the number of broadband users. 
While the availability of broadband in Scotland has surpassed its most recent 
target of 70 per cent, take-up3– for which there is no national target – remains 
disappointingly low at an average of 6.99 per cent4 in ADSL enabled areas. 
 

Take-up also varies considerably between areas and is not directly related to 
coverage. The HIE area, with one of smallest footprints (38.2 per cent) also had 
the second greatest take-up in 2003 at 8.31 per cent, thanks to having an 
effective partnership arrangement (please see section 4.2). 
 

This difference between coverage and connectivity should be borne in mind when 
comparing the progress of broadband roll-out in Scotland with that of the 12 UK 
regions, or with the national average.   
 

For example, in terms of coverage, Scotland lies at the bottom of the regional 
chart (with London at the top with 100 per cent coverage) and some way shy of 
the UK average of 86.9 per cent. 
 

Scotland’s average take-up of 6.99 per cent is lower than the national average of 
8.4 per cent, but greater than six of the UK regions. What is more encouraging is 
that Scotland showed the greatest increase in take-up rates with 9.5 per cent in 
December 2003, 2.5 per cent ahead of the UK average of seven per cent. This is 
a very encouraging trend against which the committee is conducting its inquiry. 
 

These figures demonstrate not only the rate of progress in broadband delivery 
across Scotland, but also the nature of the task at hand:  The challenge that we 
face building a Broadband Scotland is much more than simply ensuring 
maximum coverage of broadband technologies – we also have to drive 
maximum connectivity.  

                                                 
2 Figures correct as at end January 2004. 
3 Take up figures are not in relation to the total population of an area, but of the 
percentage of each area’s population within range of a broadband enabled exchange.   
4 It is important to note that take-up figures in this submission relate only to those 
households and businesses connecting to broadband through BT.��
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Broadband coverage in Scotland therefore currently approximates the availability 
of many other utilities and services, such as: 
 

• Gas The 2002 Scottish House Condition Survey estimated that over a 
quarter of dwellings (612,000) do not have access to mains gas. 

• Channel 5 Current figures show that around 80% of households across 
the UK are served by one or more of Channel Five’s Transmitters.  

• Freeview The Freeview DTT platform covers around 75%-80% of the 
Scottish Population. Transmitter development to extend this further is tied 
in with the aim of switching completely from analogue to digital 
transmission – the Government’s target is to achieve this by around 2010.    

 
 

3. Driving Demand 
 
Securing high levels of broadband connectivity and optimising the uses to 
which the technology is put are vital to achieving our socio-economic goals – 
neither a Smart Successful Scotland nor a successful ‘knowledge economy’ can 
be achieved by simply providing the broadband infrastructure.  Driving demand 
and encouraging uptake are key elements of the broadband project. 

There are a number of reports which have made assessments of the economic 
impact of broadband.  In 2001 Fletcher Advisory conducted a survey, for BT 
Openworld, into the impact of broadband on SMEs. (A copy of this report has 
been provided as additional information to this submission).   The key conclusion 
of this report is that Broadband makes small businesses more productive, and that 
benefits are experienced across a large variety of business functions and 
processes including sales, costs, productivity and profits.  

In the US, the Gartner Report on The Payoff of Ubiquitous Broadband 
Deployment identifies the link between GDP per capita and the level, or degree of 
sophistication, of communications and projects revenue and employment benefits 
under broadband deployment scenarios. (The report can be viewed at: 
http://watch.state.wi.us/Home/links/gartner/g07-03-02Payoff%20Broadband.pdf) 
 
Furthermore, in the EU, a recent study5showed that a 50% penetration of 
broadband across Europe would generate an economic benefit of over 50 billion 
Euros.   
 
The economic impact that broadband can have on a particular area is effectively 
demonstrated by the Act Now partnership in Cornwall. The uptake of broadband 
in rural Cornwall is now over 7 per cent in enabled exchange areas, a full 2 per 
cent higher than other similar rural areas. The provision of broadband through the 
project has delivered 1,200 jobs and a £20 million boost to regional GDP. A total 
of 14,500 broadband connections have been set up in just 20 months - in an area 
which previously had low demand for ADSL (See Section 5).  
 

BT Scotland and all of the independent service providers providing broadband 
across BT’s network have therefore needed to complement the roll-out 
programme with a variety of initiatives to stimulate interest and demand. In 
addition to advertising and promotional campaigns, BT itself has also developed 
partnership approaches in many areas, stimulating demand through marketing 
initiatives, demonstration projects etc.  
 

                                                 
5 study by DotEcon and Criterion Economics for the Brussels Round Table – October 2003 
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The most recent stage of our broadband strategy was announced on 11 March 
2004, with the launch of a number of products designed to transform the use of 
broadband and drive up demand.  
 
The products launched include Flexible Bandwidth, BT Rich Media, BT 
Communicator and BT Remote Management System. These products 
demonstrate that broadband is not only about access, but also about getting the 
content, applications and managed services right there -which is vital if broadband 
is to be adopted beyond current levels.  
 
• Flexible bandwidth will initially be introduced as a trial and will give users the 
power to temporarily boost their broadband speed at the click of a mouse – 
allowing access to a wealth of interactive and image-rich content. This also 
addresses the criticism of some that 500k broadband is not “true” broadband. 
 

• BT Rich Media is a platform which will allow customers to use their flexible 
bandwidth to manage and distribute digital content. The platform will enable 
thousands of content publishers to reach millions of people.  
 

• BT Communicator will allow customers to manage all their home 
communications from their PC, allowing them to make phone or video calls over a 
broadband connection.  
 

• BT Remote Management System will enhance network support capability 
within the broadband home.  This will allow troubleshooting and diagnosis of 
broadband service issues using information from BT, provided from intelligent 
home network routers in a customer’s home. The system will be live later in 2004.   
 
The developments outlined above will form the backbone of BT Retail’s 
broadband strategy and will not only play a key part in helping the BT Group 
achieve its current target of five million connections across the UK by 2006, but 
will also revolutionise broadband in the UK. 
 
 

4.  What technological, commercial, regulatory and other barriers to  
     further increasing availability still exist? 
 
4.1 Technological Barriers 
 

ADSL, BT’s mainstream broadband offering, is delivered through the copper wires 
of the telephone network. Although new equipment has to be installed in each 
exchange, the use of the existing local network keeps the cost of broadband at 
mass market prices, while meeting the regulatory and competition law 
requirement that we demonstrate a return on investment.  
 

However, the copper network and the laws of physics mean that service quality is 
diminished over a certain distance from the exchange, creating the most 
significant technical factor in limiting broadband availability. 
 

BT is determined to develop innovative ways of expanding the reach of 
broadband and has been at the forefront of pushing back the technology barriers 
to more widespread ADSL deployment. 
 

The original reach was around 3.5kms but BT’s rate adaptive product, introduced 
in July 2001, stretched it to around 5.5kms. In September 2003 it was extended 
again, to approximately 6km. There are significant areas of Scotland outside this 
range and we are continuing to examine ways of including every exchange 
customer. 
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Even further extending the reach of ADSL is one possibility. BT Scotland is 
investing in pilots and trials of new technologies such as local wireless networks 
and a trial of point to multipoint radio at Ballingry in Fife will soon be completed.  
 

Satellite services are available throughout the UK with the result that virtually 
everyone in the country has access to broadband.  However, as satellite 
installation is more expensive – and its functionality is different from terrestrial 
broadband solutions – BT considers it as a ‘default technology’ when no other 
terrestrial options are technically or commercially feasible.  
 
 
4.2 Commercial Barriers  
 

BT Scotland is committed to providing broadband access to as many people, 
businesses and communities as possible. There is an ongoing rollout programme 
for enabling exchanges, but the extent of what can be achieved by BT on a 
commercially viable basis (as required under competition law rules) has its 
limitations – particularly, but not exclusively, in relation to rural and remote areas.  
 

A market-led approach to broadband meant that BT initially focused on the 
expected costs and likely take-up of the service. The costs included the additional 
equipment at the exchanges and the infrastructure required to link them to the 
backbone network (the backhaul costs).  The likely take-up took into account the 
number of customers on exchanges and the number of existing internet users.  
 

This initial rollout was completed in early 2002, providing coverage to around 40 
per cent of the population of Scotland. It was followed in July 2002 with BT’s 
world-leading demand registration scheme, which involves customers in non-
enabled areas registering their interest in broadband with a participating Internet 
Service Provider (ISP). Once the number of registrations passes a pre-
announced ‘trigger’ level, based on the costs of equipment and backhaul, BT will 
upgrade the exchange. Trigger levels do not represent break-even points for BT – 
indeed the original targets were set at a level representing 50 per cent of the 
break-even point – but they do make the risks involved more manageable. 
 

This approach has been outstandingly successful. It has allowed investment to be 
channelled to areas where there is the highest demand. It is completely 
transparent, so that anyone in the industry can see where there is demand and 
make informed investment decisions – ie competitors can invest in alternative 
technologies to DSL knowing there is real and measurable demand. It gives 
communities the opportunity to influence our investment programme. The model 
is now being adopted around the world, including France, Australia and the USA, 
and some of them even acknowledge BT’s programme as the model. 
 

In November 2003 we announced the extension of our demand registration 
scheme to another 430 (2300 UK-wide) exchanges which cover 407,000 
homes and businesses in Scotland (2m UK-wide). If all the exchanges with 
trigger levels are activated, the broadband footprint will encompass 97.8 per 
cent of Scottish homes and 97.4 per cent of Scottish businesses.  
 
The new triggers, which range from 100 to 500, were calculated by estimating the 
total cost of rollout to these exchanges as a whole and applying a weighted 
average cost linked to the number of lines connected to the individual exchange. 
This approach also acknowledges reductions in the cost of equipment supply 
which means triggers for these exchanges are lower than would previously have 
been the case. 
 

There is a common percentage target across the UK for rural exchanges and 
hundreds have already met their targets, proving that they are achievable. But 
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despite trigger levels being reduced through technological advances, a number of 
areas are making disappointingly slow progress towards the triggers set in 
November 2003. It looks as though these areas require a partnership approach, 
including the public sector and the wider telecommunications industry. 
 

BT Scotland has developed partnerships in many areas, to stimulate demand 
(through marketing initiatives, demonstration projects, etc.) and to create supply 
solutions, particularly in rural and remote areas. There is, however, a real need 
for the development of more models for the rollout of broadband as BT alone 
cannot overcome the barriers to providing a broadband Scotland.  
 
 
 
 
 
 
 
5.  What  policy  developments  and  funding  are  likely to be  
required to    
     overcome those barriers? 
 
5.1 The Partnership Approach  
 

The partnership model in its various forms has worked well in Scotland and 
should continue to be adopted by the Scottish Executive as part of the policy mix 
for delivering broadband and encouraging uptake. The partnership models used 
by BT have been effective in not only expanding the broadband footprint but also 
increasing take-up and therefore leading to increased economic development. 
 

A range of successful examples are outlined below. In addition, the partnership 
approach has allowed us and our partners to share skills, competencies and find 
ways of developing joined-up government.     
 

There is no single ‘model’ as circumstances vary in each area, and, if a 
partnership is to be effective, both the public and private sectors must work 
closely together.  Existing partnership models include: 
 

• Model 1: Low Demand – Where broadband is available but take-up is low, an 
informal public/private partnership is often best placed to create demand; 
 
• Model 2: Bridging the Gap – Where broadband is not yet available but not far 
off, a partnership can create demand locally through initiatives such as grants to 
community users and local marketing activity; 
 
• Model 3: Creating Demand – Where broadband is unlikely to arrive in the 
medium term, a more formal type of local intervention is needed. To create 
demand the partnership will establish projects designed to support and 
encourage communities and businesses to exploit the benefits of broadband, a 
well as provide grants and training support. Typically, these  projects include 
distance learning, home working and community projects; 
 
• Model 4: Non Commercial – In areas of low potential demand where the 
delivery of broadband lacks commercial viability, a much higher degree of 
intervention is needed from both private and public sectors. In addition to the 
measures outlined in Model 3, approved regional aid contributions are needed. 
Both the ACT NOW partnership, established in May 2002 in Cornwall, and the 
more recent Highlands and Islands partnership, are examples of this model.  
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The creation of partnerships within specific geographic areas of Scotland has 
allowed BT Scotland to accelerate the enablement of 47 exchanges – 
predominantly in the Scottish Enterprise network area – extending the broadband 
footprint to 150,282 additional potential users. Although at an early stage, the 
available evidence indicates that broadband uptake in partnership areas is greater 
than non-partnership areas showing that there are additional  benefits arising from 
public and private sectors working in harness.  
 

For example, the uptake rate in the Highlands and Islands Enterprise (HIE) 
partnership area is currently running at a greater rate than many English regions 
and is ahead of urban areas such as Glasgow, which has far greater broadband 
penetration. Indeed, as a direct result of partnership activity coverage in the 
Highlands has increased from 17.2 to 34.1 per cent. 
 

The Further Education sector also has an important role to play in stimulating 
demand, as exemplified in the ACT NOW project (as detailed below). Cornwall 
College offers a flexible range of courses which cover the broadband needs of 
businesses and industry. The courses aim to demonstrate how individuals can 
maximise the benefits of broadband to improve the competitiveness of their 
business. The courses also provide practical information on how to develop an e-
Business strategy and access the right people for professional advice and 
services. The cost involved are not prohibitive, the normal cost would be £120, for 
individuals involved in the ACT Now project the cost is reduced by subsidy to £20 
per person per day. In the Scottish Context such a course which allows 
individuals to understand broadband and develop new e-Business skills 
would almost certainly help stimulate demand for broadband from the 
business sector.  
 
Highlands and Islands  
The dispersed population means that a modern telecommunications infrastructure 
is key to the economic development of the area, and HIE has spent much time 
and effort promoting ICT for business, educational and social use. In June 2003 
BT Scotland enabled six exchanges in partnership with HIE serving Buckie, 
Dingwall, Forres, Fort William, Nairn and Oban. Another five exchanges were 
enabled in December, in a partnership serving Grantown-on-Spey, Hopeman, 
Cullen, Fochabers and Fortrose. The investment required from BT was 
approximately £520,000. �

The number of lines reached by ADSL broadband in the region is now 85,378, 
covering 38.2 per cent of homes and businesses in the Highlands and Islands. 
Following the enablement of the exchanges HIE invested £3.95 million (2003/4) in 
a programme of awareness raising to increase the use of broadband in enabled 
areas and grow demand in areas with triggers. The activity includes a £1.75 
million fund to subsidise broadband use among SMEs, a TV/media campaign, 
continued investment in a network of SME business broadband advisors and a 
series of roadshows promoting broadband. The aim is to secure 12.6 per cent 
broadband usage during the first year with a longer term focus on securing 
22 per cent penetration in all enabled exchanges by mid 2006.  
 

Delivering Broadband to Scotland’s Islands 
Another successful partnership is the groundbreaking project to deliver 
broadband to the three main island groups in Scotland, thanks to a partnership 
between BT Wholesale and HIE. BT is procuring spare capacity on THUS’s 
wireless links to the islands, so that islanders can be connected back to the 
mainland network. The project will be fully operational by this Spring, bringing 
broadband to more than 4700 businesses and consumers in Stornoway (31 per 
cent of the Western Isles), 4300 in Kirkwall (39 per cent of Orkney) and 4200 in 
Lerwick (33 per cent of Shetland). For further information please see: 



British Telecommunications plc Page 9 of 30 March 2004 BT Scotland 

 http://www.btplc.com/broadband-partnerships/western_isles.htm 
 
Exchange Activate Trials in Drumnadrochit and Muir of Ord 
Trials of ADSL Exchange Activate (a mini-version of ADSL designed for very 
small exchanges) were held in Drumnadrochit and Muir of Ord in partnership with 
HIE and the internet service provider Scotnet. The trials demonstrated that the 
social and economic benefits of broadband could be brought to small 
communities as well as larger towns and cities. Exchange Activate is now 
available as a solution for small and remote exchanges where no trigger level has 
been set. Further information is available from:  
http://www.btplc.com/news/Pressreleasesandarticles/Corporatenewsreleases/2003/nr031
2.htm 
 
ACT NOW Partnership in Cornwall 
The ACT NOW partnership in Cornwall is another model of a novel and dynamic 
approach to a difficult commercial environment. During the initial phase of BT’s 
broadband rollout only one Cornish exchange was enabled on a commercial 
basis. That changed dramatically after the ACT NOW partnership was formed by 
BT, the Regional Development Agency, the County Council and higher education 
and business interests. The education sector has been central to the success of 
the project, delivering courses that make the knowledge economy accessible to 
all, and especially, small businesses. ACT NOW has broken all economic targets 
set for it in terms of job creation. Take-up of broadband among small businesses 
in the region has risen 20 to 30 per cent in less than 12 months. There are many 
learning points for Scotland from this south-of-the-border example. Further 
information is available from:  http://www.actnowcornwall.co.uk/home.cfm or 
http://www.btplc.com/broadband-partnerships/press_releases/Actnow per 
cent202.doc 
 
BT Scotland believes that a definitive policy approach to public-private 
partnership working is a necessary tool for achieving a Broadband 
Scotland.   
 
5.2 Direct Investment Model 
 
BT Scotland believes that the Direct Investment model will be required to achieve 
100 per cent broadband coverage in Scotland. This requires public sector 
investment on the supply side via a competitive tendering process. This model 
should only be applied in areas where none of the models outlined above will be 
effective. In Scotland, features such as the mountainous topography, remote 
locations and areas of small population density mean that market forces will not 
be capable of delivering broadband to all areas due to the high capital costs and 
low revenue generating opportunities. However, several other parts of the UK – 
Northern Ireland, Cumbria along with parts of North Lancashire and the North 
East of England – have developed a policy model to overcome similar problems. 
These areas have recognised that increasing broadband coverage is fundamental 
to continued socio-economic development and have developed variations of the 
Direct Investment policy model to ensure that broadband reaches all communities 
regardless of geographic location or population density.  
 

The model that has been used elsewhere in the UK requires proactive support 
from government and/or the body responsible for economic development. This 
has a number of attractions including the aggregation of residential and business 
demand making it commercially viable to deliver broadband in circumstances 
where the various partnership models would not be sufficient. This model will 
make broadband available to the relatively small percentage of homes and 
businesses in rural areas which would not be reached by the partnership model. 
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The Direct Investment policy has been adopted in Northern Ireland by the 
Department for Enterprise Trade and Investment whose vision for 
telecommunication sets a number of targets including: 
 

• to be the leading broadband region in the UK; 
• to be the first region in the UK to have 100 per cent coverage of broadband 
services; 
• to offer 100 per cent broadband access by the end of 2005. 
 
The Direct Investment model has also been used to great effect in the North East 
of England by the Regional Development Agency (One NorthEast). The scheme 
was put out to competitive tender with the contract being awarded to BT after a 
fully competitive process. Under the scheme the agency will contribute £4.7m to 
the project with BT funding the remainder, approximately £5.3m. The scheme will 
result in every community in the area having access to broadband with every 
exchange being ADSL activated by March 2005, making the north east a 
broadband flagship for the rest of the UK. The Direct Investment model is also 
being used as the basis for a similar project in Cumbria, Cumbria Broadband – 
Project Access. Further information on this project is available from: 
http://www.cibi.org.uk/progress.asp  
 
 
6a.   Should new targets be set? If so, what should those targets be? 
6b.   Are targets for the impact of broadband (as well as availability) 
required? 
 
 

6.1 Benefit of Setting Target 
 

Targets are desirable as they help provide a goal and focus for the actions of all 
the stakeholders involved in the delivery of a Broadband Scotland. They also 
provide a benchmark for measuring Scottish progress against that of our 
competitors and provide an early warning system to indicate whether or not policy 
objectives and delivery mechanisms are working.  
  
6.2 Target - Coverage 
 

BT Scotland’s target is that 100 per cent of exchanges are enabled. BT 
Scotland can only achieve this by working in partnership with the public sector - 
we therefore believe that the Scottish Executive should adopt a similar target and 
that it represents a realistic and essential policy goal.  
 
Why a 100 per cent target?   The importance of broadband technology does not 
lie solely in its universal availability, but more so in the range of potential functions 
it can facilitate. The most obvious are the benefits to the Scottish economy of 
increased competitiveness and industry development created by better access to 
markets and improved communications with suppliers, customers and other 
company locations, but there are also important social cohesion benefits. 
 

However, securing a complete broadband infrastructure is as much about 
ensuring the long-term integrity and viability of communities, particularly rural 
communities, as it is about ensuring the competitiveness and efficiency of 
Scottish businesses. Indeed, the communities where broadband availability is 
most problematic are the very communities which may benefit most from the 
technology - that the HIE area has the second highest take-up rate in Scotland 
may be understood in this context.   
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The widespread use of broadband will also make it easier for Scottish citizens to 
interact with government through e-government programmes, allowing 
government to place new services online and improve those already online. One 
of the key challenges facing both local and national governments is to encourage 
more people to use online services. Broadband will make these services easier to 
use and more appealing to individuals and businesses. Other benefits include 
reduced transactions costs for businesses when dealing with government. 
Business and government decisions will also become more efficient through the 
use of e-government.   
 
Utilised to its full potential, the potential functions of broadband also include:  
 

• integrating (and modernising) health, education, community and local 
government services; 
• provision of, and access to, learning/training opportunities; 
• access to services and information about services (both public and private – i.e. 
health service information, transport timetables, etc.), either direct to the home, 
business, or to community portals; 
• provision of broader opportunities for participation in democratic processes 
through access to information, electronic voting, etc.  
• benefits to the environment through traffic reduction from changes to work 
practices (such as working from home, the development of virtual offices etc) 
 
6.3  Other Targets 
 

A 100 per cent broadband coverage must be seen only as the first part of our 
goal. Securing high levels of broadband connectivity and optimising the uses 
to which the technology is put are the vital objectives required to achieve our 
socio-economic goals, whether it be a Smart Successful Scotland, a successful 
‘knowledge economy’, or ‘integrated rural development’. 
 

Universal broadband availability is a necessary precondition to achieving broader 
objectives which have a clear impact on economic growth and employment and 
also on meeting wider societal goals. 
 

So the next generation of targets that are set in relation to broadband should 
relate to:  
 

a. Coverage –BT suggests a target of 100 per cent exchanges enabled by 
the end of 2005; 
b. Connectivity – targets need to be set for households and businesses and 
measurement needs to take account of connections to all broadband providers; 
and, 
c. Utilisation – measurements may include the proportion of public sector 
services provided via broadband networks, the use of broadband for home 
working, etc. 
 
 
7.  Summary of Key Points 
 
• 100 per cent broadband coverage (defined as the enabling of all 
Scottish exchanges) is an achievable and absolutely essential goal and 
should be adopted as a target by the Scottish Executive for immediate 
implementation.   
• There are technical and commercial challenges to achieving the rollout of 
broadband across the whole of Scotland and to ensuring availability at reasonable 
cost. 
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• These challanges relate primarily to geography – remoteness, rurality, 
distance from exchanges, low population density – but also to low levels of 
demand in areas where broadband is or could be more readily available. 
• BT Scotland has made a strong commitment to meeting these challenges 
through the development of technical, commercial and strategic (partnership) 
solutions. 
• Partnerships have provided the most suitable vehicle for broadband rollout 
in many areas.  There will, however, be a point at which the level of coverage that 
can be achieved through the partnership approach will have been reached 
(estimated at 80-85 per cent coverage), and that thereafter a new direct 
investment approach will be required to complete rollout. 
• The Cumbria, Northern Ireland and OneNorthEast models provide 
examples of the type of solution required for achieving 100 per cent coverage – 
that is a competitive tender for completion of the broadband network. 
• A positive policy towards creating or facilitating both strategic partnership 
solutions and direct investment mechanisms will be required to achieve the goal 
of a Broadband Enabled Scotland. 
• Broadband coverage will not in itself deliver the benefits being sought for 
Scotland – targets will also need to be set for broadband connectivity and 
utilisation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Additional Information – Impact of Broadband  
 

 
 
 
 

SMALL FIRMS UNLOCK 
BROADBAND’S POTENTIAL 
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A Survey of the Impact of Broadband on SMEs in the UK 
 

5 July 2001 
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Research methodology 
 
Research into the way broadband communications are used by small businesses 
was conducted during April and May 2001 by the specialist management 
consultants Fletcher Advisory, working in association with BTopenworld. 
Telephone interviews with more than 200 small to medium sized businesses as well 
as a number of detailed case studies were carried out to investigate the impact of 
the new technology on usage patterns, time spent online, social and economic 
behaviour, as well as to investigate the business benefits of broadband. In this 
research, Fletcher Advisory have defined an SME as a company with fewer than 
100 employees (including sole traders). 
 
Telephone Research 
 
Interviews were conducted by telephone and lasted approximately 25 minutes 
each. 
 
The person interviewed was usually the MD or a senior manager 
 
We included a control group of SMEs with only narrowband plus a group of SMEs 
with leased lines 
 
The main topics included in the questionnaire were: 
 

� General attitude of business and employees towards broadband 
� Importance of broadband connection for business offering 
� Impact of broadband on business in terms of the bottom line 

 
 
 10 Detailed Case Studies 
 
About a day was spent with each business looking at the real life opportunities and 
challenges facing SMEs with broadband.  We verified as far as possible the claims 
being made and talked to both senior management and employees. 
 

About Fletcher Advisory 
 
Fletcher Advisory, an affiliate of Forrester Research UK, helps companies build 
and implement strategies for the Internet, new media and network technology, and 
advises senior management about creating successful web focused businesses. For 
more information consult our web site www.fletcheradvisory.com or contact 
Stephen Adler or Joost Kruytzer on 0207 436 4217. 
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Technical Note 
 
 
Broadband 
 
Our definition of broadband is one of speed combined with “always on”.  
Technologies offering data speeds of 512kbps downstream (“to the SME”) and 
above have been included within our definition.  In practical terms this means, for 
example, that a data file which might take 10 minutes to download via a 
conventional narrowband connection at say 56kbps would take only about 1 
minute at 512kbps.  
 
In this study, we have looked at fast Internet access either through a DSL 
connection, cable modem or through a leased line.  We have not included ISDN 
within our broadband categorisation. 
 
Broadband through DSL or cable modem allows companies to browse the Internet 
at speeds between approximately 500kbps and 2Mbps.  At the time we did the 
research, and depending on access provider and product bought, costs could vary 
from just under £50/month up to over £150/month.  Broadband is “always-on” and 
has a fixed monthly price. 
 
Leased line access, on the other hand, is the rental of a dedicated high bandwidth 
circuit for Internet and data capabilities.  Generally this has been the favoured 
access method of larger companies, in part due to the expenditure for such a 
solution.   
 
Leased line is a fixed price in the region of £10,000 per year for 512kbps. 
 
 
Narrowband 
 
Narrowband has been defined as having Internet access through a standard modem.  
In contrast to the speeds above for broadband, modem (dialup) speeds can vary 
between 28.8kbps or 56.6kbps.   
 
Narrowband usage charges can be a fixed monthly price or cost per minute 
depending upon which service plan the company is using. 
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Introduction 
 
Much has been written about the importance of Broadband to the future of 
eBusiness in the UK. Scarcely a day passes without some reference to Broadband 
in the newspapers, specialist media or in political circles. So significant is the 
topic, that the Government’s eEnvoy has set up an industry-wide body to review 
developments and make policy choices. The Government is in fact committed to 
seeing that the UK does not fall behind other major economies in the roll out of 
Broadband infrastructure as well as to ensuring that all regions, not just major 
urban areas, have adequate access to the technology. 
 
In all this debate, there are relatively few specific facts available about how people 
use the technology in practice. Broadband access for small and medium sized 
businesses (SMEs) and for individual consumers is a very recent phenomenon. In 
the UK, there is little direct experience so far to go on. But if it is important to the 
economy, it must be because there are real benefits to the user. 
 
That is why Fletcher Advisory in association with BTopenworld has undertaken 
this survey of SME usage of Broadband technology. The purpose was to 
understand, almost for the first time, exactly how these smaller businesses use the 
new technology in practice. We wanted to see which of the specific functions of 
Broadband – speed of connection, “always on” functionality and fixed pricing, was 
indeed most valued. We wanted to test whether the “hype” had any basis in actual 
usage as a day-to-day business tool. We intended to discover whether Broadband 
conveyed real, tangible advantages or whether it remained at best a marginal, nice-
to-have gimmick. In particular, we wanted to see whether the benefits claimed for 
Broadband were likely to be available to most smaller businesses, or only a small 
sub section of hi-tech, information intensive firms that were unrepresentative of the 
business population as a whole. 
 
Our research methods reflected these objectives. We have been able to talk to more 
than 200 companies in all, reflecting a spread of size, geography, industry sector, 
and technological sophistication. We have been able to compare businesses that 
have Broadband connectivity with those that do not. And we have combined this 
with a much more in-depth look at a few selected companies in the form of case-
studies. In these instances we did not simply take their word about whether they 
liked or did not like the technology. Instead we visited the companies in person, 
interviewed bosses and staff alike, and examined in some detail the nature of the 
business and the precise ways in which Broadband did, or did not, make a 
difference. 
 
It is important to bear in mind, so new is this technology, that all the companies we 
spoke to had been using Broadband for only a short time – a matter of a few 
months in most cases. If the impact is noticeable now, after so short a time, how 
much greater will it be when companies really have the time to build on their early 
experience? 
 
This Report summarises our key findings. 
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Small Businesses Get Tangible Benefits from Broadband 
 
Broadband makes small businesses more productive 
 
The general survey results show very clearly that most SMEs are very enthusiastic 
about broadband and its business benefits. In fact the companies report benefits 
across a large variety of business functions and processes including sales, costs, 
productivity and profits. Nearly half claim to have experienced productivity gains 
in their businesses even after so short a time, and fully three-quarters expect to see 
further gains in the next one to two years 
 

Chart 1: Impact of broadband on company productivity
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Why should this be? Broadband appears to have a pervasive influence on firms. 
For example in one of our case studies, a used car business, the chief sales person 
saves time by faster uploading of car details onto automotive websites. In another 
case, a small barter/countertrade firm is able to research potential trade partners 
and deals in far more depth than before. And in a third case, a graphical design 
firm can now exchange large data files with its clients without the need to use 
expensive and time-consuming couriers to physically transport paper copies of 
documents. 
 
Broadband reduces costs 
 
In some cases the impact can be seen directly on the cost base of the business. 
Over a third of the companies we spoke to told us that Broadband saves them 
money, and more than two-thirds expect more savings in future. 
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Chart 2: Impact of broadband on company cost base
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Again, the reasons for this can vary. For some, the fixed price of their Broadband 
connection means they have unlimited and unmetered Internet access. For others, 
for instance a training and support firm based in Edinburgh, the ADSL connection 
allows them to pitch for new business remotely, saving several hundred pounds per 
presentation. 
 
Broadband increases employee satisfaction 
 
Another key finding is the impact on employee satisfaction. Nearly half of the 
firms surveyed said their employees were happier at work since Broadband was 
installed and more than two-third expected this in the future.  
 

Chart 3: Impact of broadband on employee satisfaction
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The principal explanation for this has to do with giving people the tools they need 
to do their jobs adequately. In one firm, the “rationing" of internet access because 
of the previous Narrowband connection caused frustration between people who 
needed to be online simultaneously but couldn’t.  In another, the need to upload 
and download large files clogged up the system and denied people bandwidth 
when needed. In a third, delays in delivering important documents have been 
drastically reduced resulting in fewer customer complaints. 
 
 
 
Broadband is becoming a business tool, not just an access device 
 
The research shows that for most small businesses the real benefit is seen in what 
the connectivity allows you to do, rather than in the specific product features. For 
example, reducing Internet connection charges is the least important Broadband 
feature. 
 

Chart 4: Which is the most valued feature of broadband?
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Case study: Rowhills  
 
 
Rowhills is a used car dealership near Farnborough in Hampshire.  It is situated on the main 
A325 at Heathend and has relatively little forecourt space for stock.  In fact, Rowhills can carry 
approximately 16 cars at any one time.  However, despite this fact, they never turn customers 
away.  This is where use of the Internet comes into its own.  
 
Rowhills has had Internet access for the last two years – and for the last 6 months they have been 
using ADSL to connect to the web.  The Internet, in general, allows Rowhills to act as though 
their stock was less limited; ADSL lends the whole process of buying and selling cars greater 
efficiency and potential. 
 
The Internet is becoming increasingly important in the used car trade with specialist web sites 
being used more and more by dealers to enable a free flow of information regarding car stocks 
regional and country wide. 
 
ADSL has enabled Rowhills to take their use of the Internet one level further.  Their broadband 
Internet connection has now become a key asset in Rowhills’ business.  Indeed, Adrian Johnston 
(Rowhills’ Chief Salesperson) estimates that per week he saves approximately 2-3 hours of time 
which equates to about 5% productivity gain. 
 
One task which used to be very frustrating in the narrowband world was one which Rowhills 
staff have to perform at least weekly.  This involves uploading details of their current stock onto 
automotive websites.  On average, Adrian Johnston estimates that keying in the required data 
cost half an hour.  This would be fine, except that the process often had to be repeated when the 
Internet connection was interrupted before the upload was complete.  With ADSL, the upload 
process is a lot quicker and does not collapse on them, thus saving both the additional time of 
unnecessary repeat uploads and, of course, the intense frustration (particularly, since this 
process was most commonly performed at closing time on a Friday!). 
 
ADSL has contributed towards a growing trust in the use and effectiveness of the Internet, which 
among other things has driven a change in Rowhills’ overall advertising strategy.  Whereas 
previously their average weekly spend on hard-copy advertising was approximately £1,000, they 
now estimate that has fallen to approximately £200.  The apparent shortfall in hard-copy ads is 
compensated for through more Internet ads (most of which are free).  The implication is a saving 
of £800 per week. 
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Instead of broadband features, users focus on what they do. Instant eMail and the 
always available tool, the ability to both download and upload large files, the 
online marketing presence and instant notification of orders, are what is used and 
valued. 
 

Chart 5: Main uses of broadband
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In fact, two-way communications (uploading as well as downloading) is seen as a 
key benefit, indicating that the connection is not only used for browsing the 
Internet, but also has become an important business communication tool. 
 
 

Chart 6: Importance of high-speed uploading and downloading
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Remarkably, after only a few months, smaller firms already value Broadband 
access as much as Leased Lines, even though these have been available and widely 
used for many years. 
 

Chart 7: Average benefits - broadband versus leased line users
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Broadband Benefits Are Available to a Wide Range of Businesses 
 
We wanted to see whether these “positive” reactions to Broadband were typical or 
whether they were confined to just a small group of “tech-savvy” businesses. To 
do this, we divided the sample into two parts. We took a sub-group of firms that 
we classified as hi-tech or tech-savvy on the basis of their industry. 
 
We then looked to see whether the responses from these types of firm were 
different from the others in our group, who could be considered more “ordinary”.  
What we found was that the positive reactions to Broadband access, and the 
business benefits in terms of productivity, cost savings and employee satisfaction, 
etc were shared approximately equally between the two groups. 
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Case Study: Cybertronix Ltd 
 
 
Cybertronix is a systems engineering company focussing on developing and selling software to 
manage CCTV security camera networks.  They also recommend connection solutions for networks.  
The firm, founded in 1992, consists of 2 people based in Reading generating a turnover of £100,000 
p.a.  Sales are currently UK based but overseas companies have expressed an interest in their 
products. 
 

Uses of Broadband 
 
Cybertronix have developed a remote monitoring system based on DSL functionality.  This is 
designed to offer Small and Medium-sized Enterprises (SMEs) a low-cost, high-security alternative 
to on-site security guards 
 
The system is arranged as follows (se also Figure 1): 

� The SME installs a network of digital CCTV cameras, both internal and external, which 
are connected to the company’s Local Area Network (LAN). 

� The LAN is connected to the Internet via a gateway computer and ADSL modem.  This 
connection is always-on with zero call charges. 

� The gateway PC manages a connection with a remote monitoring station manned by a 
security company watching images forwarded from the CCTV cameras 

In case of an incident at the SME premises, the security company can alert a mobile patrol or 
inform the police. 
 
 
 
 

LAN
Internet

Network PC 
with ADSL modem

Security Guard monitors 
from remote location

Property is protected by internal 
and external CCTV cameras 

LAN
Internet

Network PC 
with ADSL modem

Security Guard monitors 
from remote location

Property is protected by internal 
and external CCTV cameras  
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Chart 8: Business benefits - all SMEs versus technically sophisticated
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What this means is that the business benefits of Broadband are not confined to the 
technically sophisticated or technically driven businesses. This is highly 
significant, because it strongly implies that the positive impact of Broadband will 
continue to be felt even when the technology gets to be widely used among most 
types of business around the country.  
 
This is supported by some of our case-studies. We found firms and organisations 
engaged in such relatively “low-tech” sectors as used cars, barter, and community 
service which benefit as much as the companies involved in IT training, design or 
software. 
 
In fact, our research suggests that in some important respects the impact of 
Broadband might be bigger among “ordinary” rather than “techy” businesses. For 
example when we looked at how Internet usage was affected by Broadband, we 
found that the non-technical businesses in the sample tended to catch up with the 
more technical businesses in terms of time spent online and proportion of staff who 
have access. This is not surprising on reflection; the more technologically oriented 
firms will already have made sure their key staff have the access they need. It is 
the firms whose businesses are less obviously Internet related that have the most to 
catch up, and the most to gain. 
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Chart 9: Employees’ hours per day online - technically sophisticated versus other SMEs
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With a View to the Future 
 
We have to be cautious in using this data to forecast the future. The sample is 
relatively small and although we can correct to some extent for the Early Adopter 
nature of the interviewees, we need to recognise that our sample does consist 
inevitably of pioneers. 
 
That said, we can begin to use this data to look forwards, and to ask what this 
implies for the future? 
 
 
Broadband will be an important driver for usage of Internet information and 
services at work 
 
Almost all firms interviewed told us that one of the most immediate impacts was 
giving Internet access to more employees than before, as well as an increase in the 
time spent online per employee. Extrapolating from the responses, it is likely that 
over the coming five years, half of the increase in Internet usage will be driven by 
the rollout of broadband. 
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Chart 10: Internet usage growth projections
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Looking forward to 2005, we estimate that broadband will have increased SMEs’ 
Internet usage by 2.4 million hours per day and about 40% of all SMEs in the UK 
– amounting to 1.4 million businesses – will be connected via Broadband. 
 

Chart 11: Projections of SMEs connected via broadband
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The impact on productivity and business efficiency will be significant 
 
The impact of this on overall costs and on productivity will be marked. We think 
that up to £4.7 billion annually will be added to the bottom line of smaller 
businesses by 2005 because of Broadband uptake. 
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Chart 12: Productivity increases and cost savings
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These extrapolations do not include increased revenues.  Twelve percent of the 
respondents say they have increased turnover using Broadband, with another 39% 
expecting this to happen over the next 1-2 years. 
 
 
Broadband drives innovation 
 
One of the most important long-term effects, however, is that Broadband can 
stimulate innovation. We have seen that it enables low cost, low risk 
experimentation with new products or services which benefit from a fast, always-
on Internet connection. 
 

Chart 13: Importance of broadband for offering new products
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Several of the case studies have shown examples of innovative applications.  For 
example a security company is developing a remote monitoring system made 
possible and cost-effective by higher bandwidth. A community learning centre is 
able to expand the level and quality of services it offers to job-seekers. A media 
design company can expand into the web-hosting business. And a computer 
training business can now deliver service and support to customers in a vastly 
expanded geographic area. To do this, they have all been obliged to re-engineer 
and re-think the services they offer and to ensure a “fit” with the technological 
possibilities. The consequence is an emerging set of new business and service 
propositions.  
 
Challenges and Questions 
 
Our findings suggest that the initial impact of Broadband on smaller businesses is 
far greater than might have been expected. As researchers we have, frankly, been 
surprised that an increase in the speed and usability of a simple Internet connection 
could have been so important to so many different types of business in so short a 
space of time. If the trends we have seen in our work so far could indeed be 
replicated on a massive scale, the impact on the competitive health of the small 
business sector in this country could be profound. 
 
However, we should sound a few notes of caution. 
 
First, the projections about the future contained in this Report are based upon 
likely demand for Broadband services rather than on actual supply. We are aware 
that there are problems of availability of these services in some areas and that 
connecting up more than a million smaller firms over the next few years is going to 
represent a significant challenge to service providers and infrastructure companies. 
 
Second as SMEs begin to explore the capability of broadband and begin to use the 
technology for key business processes, the assurance of extremely high quality of 
service and reliability would be an attractive proposition. Service providers and 
infrastructure companies may wish to consider ways in which guaranteed service 
level agreements could be offered, encouraging more businesses to use broadband 
to its full potential. 
 

Third, it is obvious that the SMEs that actually have Broadband are very positive 
about it.  However, among Narrowband SMEs there is still considerable ignorance.  
A high proportion of companies we interviewed did not know what Broadband was 
or what it did.  This is borne out by other studies and research we are aware of.  
For this reason, education is key for the future. 
 
For the first time this report identifies real business benefits with evidence from 
SMEs who are using broadband as a business tool.  Feedback suggest that future 
take-up will be influenced by communications which focus on what broadband can 
do for business (increase productivity, lower costs, provide access to new 
customers, etc). 
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Case study: Countertrade Global Network Company 

 
Countertrade Global Network Co. provides financial solutions in a creative and lateral way to customers in 
the UK and US primarily.  As the name would suggest, these solutions are mainly to facilitate countertrade 
transactions. 
 
Peter estimates that, whereas approximately one quarter of all US exports are facilitated through 
countertrade agreements, only 1% or less would be true of the UK. 
 
Countertrade Global Network Co. is Peter Knowles’ operation in the UK.  He does however have a network 
of 22 affiliated financial consultants and experts located across the globe, from Eastern Europe to Latin 
America.  With 17 of those to be found in Latin America, that is a fair reflection of the fact that Latin 
America is also Peter’s main market. 
 
An example of a typical transaction would be with the Ecuadorian Government.  They acquired $200m 
worth of buses from Brazil  - and paid for them with bananas.  Countertrade Global Network Co. sold these 
bananas in Europe for hard currency.   
 
Similar deals have been struck all over Latin America, Eastern Europe and the Far East. 
 
As for Internet access, which has become a key asset for the firm, BTopenworld installed ADSL last 
November, upgrading from an ISDN link.  A leased line was not seriously considered not only because of 
cost but also because it is impracticable where the office is. 
 
One of the keys to this type of business is knowledge.  As Peter explains, “My main business is to collect 
information…” The Internet has facilitated the countertrade process immeasurably – and ADSL has 
changed Peter’s use of the Internet.  He continues, ”…and for me it’s like gold dust having ADSL.” 
 
Global network 
 
Although you can never take the travel out of the type of work Peter does, you can lessen it – and this is 
happening because of ADSL.  
 
 With his global network of consultants also actively using the Internet and some of them also able to access 
it through broadband solutions, Peter finds email as the most commonly used communication tool between 
them.  ADSL is important for this because of its always-on attribute.  However, for the last eight months, he 
has also been experimenting with video conferencing. 
 
As trust plays such an important role in the work Peter does, video conferencing is critical in establishing 
that rapport necessary to take a deal to the next level.  Such a rapport was only previously possible through 
travelling (often thousands of miles) and meeting the potential client face-to-face. 
 
Information flow 
 
Email is definitely the main weapon in the countertrade armoury.  ADSL has enabled Countertrade Global 
Network Co. to sharpen that weapon and extend its use.  Sending files as attachments regularly around the 
world to different embassies and his partner consultants as a deal is being progressed is now an effortless 
process. 
 
“…you can literally address the whole world with one click”, says Peter, “try that with a modem!” 
 
Indeed, capacity is one area which has really improved in Peter’s eyes.  Since Peter now has more time to look 
for leads, these can now run at between 50 and 100 per week.  Then there is the ability – increasingly – to 
handle more of the process from his office in London. 
 
Information gathering 
 
A vast proportion of Peter Knowle’s time is spent on research.  Countertrade Global Network Co.’s success as an 
organisation – and in fact, countertrade’s success as a financial solution – is based on an ability to answer problems with 
lateral solutions.  Why?  The key question when financing any deal is: how can one trade without hard currency?   
Without vast quantities of research, such lateral thinking is not possible; and without fast Internet access much of his current 
research would not be concluded - through sheer frustration. 
 
As Peter freely admits, if it takes too long to load up web pages in which he only thinks he may have interest, sometimes he 
used to forget about it and close them down before they loaded.  Fast and frenetic is often the type of research which results 
in efficient and innovative answers. 
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Indeed, as more and more of the world goes online and as more and more databases are accessible on the Internet, it 
is imperative for Countertrade Global Network Co. to have fast access to them. 
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CIVIL AVIATION AUTHORITY SUBMISSION TO THE SCOTTISH PARLIAMENT 
ENTERPRISE AND CULTURE COMMITTEE – RENEWABLE ENERGY INQUIRY 

 
Introduction 
 
1.  The Civil Aviation Authority (CAA) welcomes the opportunity to contribute to 
the Renewable Energy Inquiry particularly with respect to wind turbines that are of 
specific interest to aviation. The CAA has been involved in this issue for several 
years and has been a proactive member of the DTI Working Group on Wind Energy, 
Defence and Civil Aviation. Whilst it is necessary for the CAA to discharge the 
responsibilities and obligations placed on it as an independent regulator by 
Government, it is recognised that there is a need to assist and co-operate in the 
delivery of other Government policies. This is particularly relevant in the case of 
renewable energy where there is the need to seek solutions to potentially conflicting 
aims. 
 
Aviation Related Issues 
 
2. The CAA is primarily concerned with developments concerning wind turbines 
from two aspects: 
 

- Physical Obstruction. 
- Impact on Communications, Navigation and Surveillance (CNS) 

facilities. 
 
3. The issue of physical obstruction is handled through a process known as 
Safeguarding. This entails an aerodrome operator lodging maps with the local 
planning authority indicating areas in which any proposed development must be 
notified for consultation. This does not imply that any proposed wind turbine 
development will necessarily result in an objection but is a necessary process to 
ensure that the “protected surfaces” surrounding an aerodrome are not penetrated. 
Although the CAA determines safeguarding policy, it is the responsibility of each 
aerodrome operator, in conjunction with the Air Traffic Service (ATS) provider at that 
aerodrome to ensure that compliance is achieved. In addition to the potential impact 
of wind turbine development on aerodromes, the CAA is also concerned in respect of 
the position of developments in relation to airspace use, e.g. an offshore wind turbine 
development in relation to offshore helicopter routes.  
 
4. The second area of concern is that of the impact of wind turbine 
developments on the technical performance of CNS facilities that are critical to the 
safe and efficient flow of air traffic within UK airspace. This includes the effects on 
primary and secondary radar in addition to the impact on en-route and landing 
navigation aids. Whilst the effects on radar are more generally understood, the 
impact on navigation facilities is less well researched but in conjunction with DTI, 
work has been initiated in this area. 
  
5. The implication of both of these aspects is how aviation can handle the 
impact without undermining safety considerations. If the assessment is that safety 
would be adversely affected, then it is necessary to put in place the mitigations that 
ensure safety is maintained. This could be loss of approval to provide an ATS or 
restrictions on numbers and types of movements into a particular aerodrome. This 
then has the potential to have a longer-term economic impact. In any region where 
air transport is a factor, this could have a significant impact. In assessing the impact 
of wind turbine developments on aerodromes and CNS facilities, the size, shape and 
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density of the development, height of turbines, position relative to traffic patterns, 
range from CNS facilities and the number of wind turbine developments already 
completed or approved are all factors. 
 
6. Furthermore, whilst the CAA is concerned with these issues in how they affect 
individual aerodromes and CNS facilities on a localised basis, there is a need to 
address the cumulative effect. Widespread wind turbine development has the 
potential to affect ATS provision and CNS facilities throughout the UK thereby 
undermining the ability of the air traffic management infrastructure to support the UK 
airspace structure.  
 
CAA Involvement 
 
7. The CAA has been an active participant in helping develop the Guidelines on 
Wind Energy and Aviation Interests and in refining the process by which Wind 
Energy Developers can gain an early indication as to how proposed developments 
will be viewed. However, the demand for pre-planning consultation has grown 
significantly other the last few years and has created a significant impact on available 
resources. In order to help resolve this, the CAA is continuing to revise the process. 
Furthermore, the CAA seeks to ensure that developers consult with the operators of 
small-unlicensed airfields that may be affected. 
 
8. In addition, the CAA has actively participated in work to identify possible 
solutions that may mitigate some of the effects of wind turbines on CNS facilities. 
However, it must be recognised that such technical developments are potentially 
costly and carry a risk until the techniques are proven and the modifications have 
been given CAA approval. The CAA has provided advice to both the aviation and 
wind energy industries and will continue to do so.  
 
Further Work 
 
9. In addition to giving continuing support to DTI activities in this area, the CAA 
is keen to assist in agreeing more precise guidelines, which could help in identifying 
those proposed developments that are not a concern to aviation. Such a process 
could lead to increased efficiency in dealing with pre-planning consultation. 
 
10. The CAA, whilst not in a position to influence aerodrome operators and ATS 
providers in their responses to proposed developments, is keen to see a transparent 
process that results in a consistent approach by the aviation industry. Although it is 
not possible to develop exact criteria to determine a simplistic nationwide solution as 
to which developments are acceptable to aviation and which are not, it is recognised 
that the CAA, as a responsible independent regulator, should assist by providing 
aerodrome operators with agreed, consistent guidelines to employ as a basis for their 
consideration of wind turbine proposals. Therefore, the CAA is in the process of 
developing such guidelines, which may help the aviation industry.  
 
Conclusion 
 
11. The CAA is committed to assisting the Government in meeting renewable 
energy targets whilst meeting its obligations in respect of aviation. However, there is 
a wide range of issues that must be addressed. The CAA intends to continue to meet 
its obligations by participating fully in partnership with DTI, the Wind Energy industry, 
MOD and aviation stakeholders to further this work. 



EC/S2/04/10/6 

 

 

Defence Estates is an Agency of the MOD 

 
 

A R Baillie, Estate Strategy & Policy Director, FRICS  
 
Kingston Road, Sutton Coldfield, West Midlands, B75 7RL 
 Telephone: Direct Dialling: 0121 311 2447 
 DCSA DFTS: 94421 2447 
 Facsimile: 0121 311 3707 
 E-mail: allan.baillie@de.mod.uk 
 Internet Site: www.defence-estates.mod.uk 

 
 
 
 
janet.anderson@scottish.parliament.uk.  
 

Your Ref 
      
Our Ref 

D/ES&P/3/5/1/1/3 
Date 
11 March, 2004 

 
 
SCOTTISH PARLIAMENT ENTERPRISE & CULTURE COMMITTEE INQUIRY INTO 
RENEWABLE ENERGY 
 
 
The Ministry of Defence is very grateful to for the opportunity to submit evidence to inform the 
inquiry by the Enterprise and Culture Committee into renewable energy.  Our written submission 
is attached as an Annex to this letter. 
 
The MOD fully supports the proposals set out in the February 2003 White Paper; "Our Energy 
Future - Creating a Low Carbon Economy" and is heavily engaged in helping to meet the 
challenging targets on developing renewable energy sources, particularly wind farms. This 
approach ensures that the impact on operationally essential military activity is minimised.  From a 
defence perspective, it is this area which is most pertinent to this inquiry and we have therefore 
focussed upon it in our evidence.  
 
 
 
 
        Yours sincerely, 
 

          
 
         A R Baillie 
 
 
 
 
Enclosure: 
 

mailto:jane.sutherland@scottish.parliament.uk
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MEMORANDUM FROM THE MINISTRY OF DEFENCE TO THE SCOTTISH 
PARLIAMENT ENTERPRISE AND CULTURE COMMITTEE - RENEWABLE 
ENERGY INQUIRY 
 
Introduction 
1. The Ministry of Defence takes a close interest in the development of 
renewable energy sources.  Development of the key technologies has not 
been a high priority for the defence research programme.  However, a great 
deal of effort has been devoted to understanding the potential impact of 
renewables, especially wind farms, on defence activity to ensure that 
developments in this area are taken forward in way consistent with our ability 
to sustain operationally essential military activity in the UK.    
 
2. The MOD’s commitments in this area were set out in the February 
2003 Energy White Paper and relate specifically to approval for wind farm 
development: the relevant text is reproduced below.  
 
Extract from the Energy White Paper:  
…We will simplify the procedures for accommodating our national security needs… 
 
4.38 The Ministry of Defence (MoD) needs to make sure that windfarm developments do 
not impair operational needs including training and radar monitoring.  MoD has objected to a 
third of all recent on and offshore wind energy proposals1.  We need to reduce this. 
 
4.39 To address these issues, MoD: 
 

• has contributed to the issue recently of new guidelines for windfarm developers 
through the Wind Energy, Defence and Civil Aviation Working Group,2 designed to 
increase the transparency of the process for assessing wind proposals; 

• will provide more central guidance to those reviewing applications, develop a help line 
for the industry and shorten proposal turn-around times from the current 6-8 weeks; 

• will provide advice to developers on any adjustments that could be made to the 
location of a wind farm in order to make it acceptable to MoD. If this is not possible, 
MoD will explain to developers the problem of siting a wind farm in the locality;  

• is supporting research to model the effect of turbines on radar and to identify ways in 
which adverse impacts could be reduced, including technical adaptations to turbine 
design. 

 
4.40 MoD is also ready to engage with local authorities and regional bodies as they move 
towards considering the best sites for windfarms in the longer term when they begin to 
develop their new regional strategies for energy.   
 
4.48 To enable further rounds to extend the opportunity for developers to exploit areas 
beyond the UK 12-mile zone we will also bring forward legislation as soon as possible to 
enable the granting of licences for offshore windfarm developments beyond territorial waters.  
We will identify and assess the difficulties that might be posed for aviation and other military 
interests before we offer areas of the sea to the wind industry for development. 
 

                                                           
1 Ministry of Defence (2002). 
2 Comprising DTI, MoD, the Civil Aviation Authority, the British Wind Energy Association, the 
Devolved Administrations and others with an interest. 
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Onshore Wind Power 
2. The MOD recognises that the Scottish Executive has set further 

renewables targets of 17.5%  by 2010 and 40% by 2020 and that it is 
expected that development of wind farms will play a large part of meeting 
this commitment.  This is significant to MOD because onshore wind 
turbines can interfere with both air defence and air traffic control radars, 
communications, low-flying and seismic arrays. There is a perception 
among the stakeholders that MOD are a major stumbling block to wind 
farm development. We have often been asked to produce a map that 
would show where wind farms would be possible. However, simply 
defining an exclusion area around our sites would arbitrarily remove areas 
of land unnecessarily because the variations in type and size of a wind 
farm can vary as can the topography, which can act as a screen to 
interference.   

 
3. MOD does object to wind farm developments where it believes there will 

be a significant negative impact on operations, surveillance or safety.  
However, all wind farm proposals are considered on a case by case basis.  
MOD invites the industry to send in proposals prior to seeking formal 
planning approval by following the procedure laid out in the “Wind Energy 
and Aviation Interests” interim guidelines published by the Department of 
Trade and Industry.  These guidelines were produced jointly by the DTI; 
MOD; CAA; NATS and the British Wind Energy Association.  This 
procedure helps the industry by ruling out some proposals before 
significant expense is committed by the developer. 

 
4.  As more wind farms are built there will be a saturation point in some areas 

and objections will arise not necessarily from radar interference or 
obstruction to Low Flying but because the proliferation of obstacles will be 
cause a problem to safe flight. 

 
5. To address these issues MOD: 

a. Has made progress to shorten the turnaround time for proposals by 
streamlining the process within MOD and with the industry. This will be 
achieved by mainly communicating proposal details on an internet 
based system which is due to be in place by the autumn. 

 
b. Is refining technical assessments and making the objection process 

much more robust. 
 
c. Has set up a Help Line for the industry the numbers of which are found 

on various web-sites including the BWEA. 
 
d. Will provide advice to developers on any adjustment that could be 

made to the location or layout of the wind farm in order to make it 
acceptable to MOD.  If this is not possible MOD will explain to 
developers the problem of siting a wind farm in the locality, and 
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e. Is supporting research to model the effect of turbines on radar and to 
identify ways in which adverse impacts could be reduced including 
technical adaptations to turbine designs. 

 
f. Is contributing to the issue of new guidelines revising the interim 

guidelines for wind farm developments through the Wind Energy, 
Defence and Civil Aviation Working Group, designed to increase the 
transparency of the process for screening wind proposals. 

 
6. MOD is also in the process of agreeing a Concordat with the Scottish 

Executive to establish and maintain a close and effective working 
relationship between the two bodies to achieve the renewable energy 
targets whilst safeguarding the interests of MOD. 

 
7. To aid understanding the issues are summarised: 

a. Radar Interference: 
If a wind farm is in direct line of sight to radar it can have a detrimental 
effect upon radar performance as the rotating blades can be a source of 
interference. Where the wind turbines are in ‘line of sight’ to the radar, the 
turbines can appear as genuine aircraft targets.  The turbines could mask 
real aircraft responses or desensitise the radar within the radar sector 
containing the wind farm. Experts advise that such interference could be 
very hazardous to flight safety. There are different types of radar and 
Meteorological Office radar can also be adversely affected by the turbines. 
Many MOD objections arise from the Air Defence Radar policy to not site a 
wind farm (on or offshore) within 74km of the radar head. This policy was 
borne out of the tighter security employed since September 11 2001.  
 
b. Flight:  If a proposed wind farm site is within the aircraft approach area 
to an aerodrome its presence could potentially be hazardous to aircraft. 
 
c. Low-Flying Obstruction:  
Please see attached map. 
The presence of wind turbines in most areas of the UK would present no 
difficulty to low flying aircraft and these and other naturally tall structures 
are taken into account as part of route planning.  However, there are three 
specially designated Tactical Training Areas (TTA) that are available for 
authorised military Operational Low Flying (OLF) training in the UK. The  
TTAs are located in north Scotland (LFA14T); the border region of 
northern England/southern Scotland (LFA20T) and in Wales (LFA 7T). 
Within these areas military fast jet and Hercules aircraft may operate at 
heights between 250ft and 100ft and avoiding a proliferation of obstacles 
would negate the value of the training. Units also make use of these 
specifically surveyed areas to conduct specialised night training.   
 
In addition part of LFA 20T provides the approaches to the Electronic 
Warfare and Tactics Range at RAF Spadeadam.  This is a unique facility 
which is used to train aircrews how to avoid and counter electronic 
tracking and missile systems.  This is a vital skill in active conflicts.  This 
facility is also available to our NATO colleagues.  
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For these reasons, wind farm proposals may compromise flight safety to 
an unacceptable level and result in an objection from the MOD. MOD has 
sometimes been criticised by comparison to our European counterparts 
especially Germany. It is worth noting that in Germany military aircraft can 
only fly down to 500ft and in Norway they are restricted to only 1000ft; 
both well above turbine blade tips. 
 
The TTAs are not ‘no-go’ areas for wind farms, indeed there are already 
wind farms within the TTAs and recent responses of no objection from the 
MOD to proposals in these areas are testament of our case by case policy.  
MOD personnel have met with the Scottish Executive to explain the issues 
and the MOD policy towards wind turbines in Operational Low Flying 
Areas. Information appears in the Scottish Executive publication Planning 
Advice Note 45 (revised 2002) Renewable Energy Technologies, 
paragraph 60 and Figs 4 and 5. 
 
d. Communications Interference:  
The MOD also has numerous other communication instruments including 
microwave links. Any physical obstruction to the microwave link can block 
the signal and therefore is a source of unacceptable interference. 
 
e. Eskdalemuir Seismological Recording Station: 
Eskdalemuir performs the UK's part in monitoring nuclear test explosions 
under the Comprehensive Nuclear Test Ban Treaty (CNTBT). The UK 
signed the treaty in 1996 along with 160 other nations. Article IV para 6 of 
the Treaty places an undertaking on nations not to degrade or interfere 
with monitoring systems of which Eskdalemuir has been recently upgraded 
to Primary Reserve. Whilst not a Primary monitoring station Eskdalemuir is 
required under the Treaty to continuously monitor for signs of nuclear 
testing around the world and feed data to Vienna the CNTBT 
headquarters. 
 
There is evidence in America and St Breock, Cornwall that windfarms 
generate ‘noise’ at very low frequencies that conflict with the signal range 
in which CNTBT stations are monitoring. There is some doubt by the wind 
industry that the evidence is necessarily correct in relation to Eskdalemuir. 
In the absence of any empirical evidence it has been judged to err on the 
side of safety with regard to not degrading the system capabilities. The 
Eskdalemuir team have called for a moratorium on wind developments 
within 30km of the site until specific research can be undertaken. 
 
MoD is working closely with the wind industry on this issue. At a meeting 
on 10th February 2004 between BWEA and AWE/NWIPT a format for 
reviewing existing evidence and assessment was agreed. More conclusive 
detail on the effects of windfarms on Eskdalemuir is planned to be 
available by end-September 2004. 
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Offshore Wind Power 
8. In the case of offshore wind power development proposals, similar 

considerations have to be taken into account by MOD as set out above.  
There are however, a number of additional considerations that come into 
play, which only apply off shore. These relate to areas which need to be 
kept clear to enable the operational deployment of naval and other military 
vessels, danger areas for Ranges which include Ranges for practising 
bombing, firing live weapons and testing and evaluating ordnance and 
military exercise areas. 

 
9.  In accordance with MOD’s commitment to meeting the renewable energy 

targets it will try to keep the restrictions needed for these additional 
considerations to a minimum. 

  
10.  MOD’s stance towards the other current renewable energy technologies is 

summarised below.  It is worth noting that we are in the process of drafting 
a long term energy strategy for the estate, which will be published at the 
end of this year.  The strategy will address the generation of renewable 
energy on the defence estate. over the next few years there will be a 
number self-generation installations on the defence estate which will make 
use of a wide range of viable renewable energy technologies. 

 
Wave and Tidal Power  
11. These are emerging technologies which have not been fully assessed by 

MOD.  At present however it is considered that these methods of 
producing renewable energy are unlikely to cause MOD major problems 
unless they are located in a position which conflicts with Range Danger 
Areas, would interfere with military exercise areas or would be damaged 
by the testing of military equipment. 

 
Hydro Power 
12.   Proposals to develop more renewable energy from hydroelectric 

developments are unlikely to interfere with the operational activities of 
MOD business. 

 
Biomass 
13.  Like Hydroelectric developments the production of renewable energy from 

biomass is unlikely to cause the Department operational difficulties unless 
the biomass crop is likely to attract birds in the vicinity of an airfield. 

 
Conclusion 
14. The Ministry of Defence is committed to playing its part in enabling the 

Government to meet its challenging targets for the development of 
renewable energy sources.  However, we have a duty to ensure that 
development of renewables, especially wind farms, is taken forward in a 
way compatible with our defence requirements.  In particular, the potential 
impact on radar performance, flying training and flight safety needs to be 
considered.  By working closely with the wind farm community and, in 
partnership with the DTI, through investment in new research, particularly 
on the interaction between turbines and radar systems, the Department is 
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committed to taking as flexible an approach as possible to proposals for 
new wind farm developments.  But it is too early to say whether advances 
in, for example, turbine blade technology, will in the short to medium term 
provide a means to adjust our current approach to new planning 
applications.     

  
15. Finally, the Committee might be interested to know that MOD is 

considering developing a wind farm on our own land at Garelochhead.  We 
have also let facilities at Machrihanish to Vestas Celtic Wind Technology 
Ltd., a wind turbine manufacturer. Also, the Defence Diversification 
Agency is involved with a project to develop stealth blades for turbines 
with QinetiQ and NOI Ltd.  of Kirkcaldy. 
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NATS LTD. Submission to The Enterprise & Culture Committee 
�
 
1. Background & Scope 
 

1.1 HMG Energy Policy encourages the development of sustainable 
energy of which Windfarms are one source. Windfarm site 
requirements and their physical characteristics will often result in 
interference to radar systems used in Air Traffic Control (ATC). This 
submission recognises the fact that the position being taken by Air 
Traffic Service (ATS) providers in respect of their objection to some 
Windfarm planning applications may present difficulties to power 
generating companies with regard to their achievement of current 
targets set by the Executive in respect of Renewable Energy. 

1.2 It is NATS view that the Windfarm Industry and Aviation need to 
collaborate on potential solutions that are proportional and satisfy the 
ATC provider and regulatory requirements.  NATS is fully committed 
to working with Airport Authorities, Power Generators, the Civil 
Aviation Authority and Air Traffic Management System providers to 
seek solutions and ways forward, and has to date been actively 
engaged in several projects within this area. 

1.3 This submission seeks to explain in somewhat simplistic and practical 
terms the impact of radar interference on the provision of ATC 
services from airports and Air Traffic Control Centres, and indicates 
possible sources for mitigation.  

 
 
 
2. ATC and Radar 
 
2.1 Air Traffic Controllers prime consideration is the safety of aircraft and 

radar is an essential system to support this task.  Radar is used to 
identify, separate and vector (position) aircraft, and to ensure that they 
remain in designated airspace.  Thus the radar performance needs to 
be accurate, consistent and reliable, and display aircraft targets to the 
controller, which are uncluttered, correctly identified and aligned.  
Windfarms do cause false plots on ATC radar displays. This can 
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create uncertainty for air traffic controllers in regard to all targets, and 
causes clutter, that can obscure real targets and lead to conflictions 
arising that may be totally unseen by Air Traffic Control. 

 
2.2 In such circumstances as described safety remains the prime 

consideration and concern for ATC.  However, the capacity of the 
ATC system at the airport or Air Traffic Control Centre may also be 
affected and may be reduced as a result of such interference, with a 
knock on effect on the business of operational customers. 

 
3. ATC Regulation 
 
3.1 ATC in the UK is regulated with regard to the procedures, systems 

and people employed.  In the case of Windfarms and their effect, the 
Safety Cases supporting Procedures and Systems are key drivers for 
the identification of the extent of any problems and any subsequent 
endorsement of solutions in accordance with Regulations. The 
procedures and systems used by ATC are a direct result of the 
airspace rules that ATC and aircraft operators have to obey.  These 
rules are laid down by the aviation industry Regulator the Civil 
Aviation Authority (CAA) in UK legislation. 

 
4. Airspace Rules 
 
4.1 In the UK, airspace is classified in one of six categories and the 

category will determine the type of ATC service that is available as 
well as the rules the pilot and controller must adhere to.  Such rules 
will determine the type of radar systems employed Primary and/or 
Secondary1. In the UK the airspace above 10,000ft requires, for civil 
and military reasons, that aircraft be identified and tracked by 
Secondary Surveillance Radar (SSR).  

 
4.2 Airspace category may also place additional rules upon ATC and 

aircraft. The rules for how the aircraft is flown and whether or not it 
has to carry equipment to enable it to be seen by SSR affect the way it 
must be identified and controlled by radar.  

 
                                                           
1 Primary radar relies on radio energy reflections and provides basic position information.  Secondary radar 
involves the interrogation of aircraft systems by ground stations and as well as position information can 
also provide height, discrete identification, air speed etc.    
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4.3 Below 10,000ft, typically around airports, the airspace rules are 
different and the lesser requirements for mandatory carriage of 
equipment for aircraft do not enable ATC to choose between Primary 
and Secondary radars. 

 
4.4 In these areas Primary radar is currently the key radar system used to 

provide the ATC service with SSR supporting in the identification of 
some aircraft.  

 
4.5 Where Windfarms are planned in such areas they could affect primary 

radar and thus restrict the service. Options to move routes can be 
considered, as well as changes to airspace rules, however both could 
have a detrimental effect on airspace users such as the inability of the 
military to achieve training and operational requirements or the delay 
or even cancellation of services for civil operators.   Both solutions 
are the responsibility of the regulator to agree.  It should be noted that 
due to the industry and public consultation requirement especially in 
regard to environmental factors such changes can take a long time to 
bring into effect. 

4.6 For these reasons, Air Traffic Service providers are likely to object to 
windfarm developments unless the geographical area of impact is of 
no consequence to ATC or the type of airspace means that the 
Secondary radar system can support the ATC task without Primary 
radar.   

4.7 It should however be noted that Secondary Radar as well as Primary 
can also suffer performance degradation in some circumstances as a 
result of being in close proximity to a windfarm.  However, due to the 
nature of its technical design Secondary radar is much more adaptable 
and there are several existing technical solutions and mitigations.   

 
5. ATC and the Town & Country Planing Process 
 
5,1 Radars are affected by any obstacles in their line of sight, hence the 

current 30km radius stipulated within planning criteria is in NATS 
view insufficient to ensure no affect on radars. Windfarm applications 
are scrutinised for their affect on airport ATC operations and the ATC 
operation from an Air Traffic Control Centre.  It is sometimes the 
case, because they might be using different radars, that there is an 
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objection from one ATC unit but not from another within the 
immediate area. 

 
5.2 NATS En-Route Limited (NERL) provides the UK En–Route 

navigation infrastructure and as such provides the safeguarding of the 
en-route radars used by Air Traffic Control Centres. Where a 
Windfarm has an engineering and subsequent operational impact on 
our En-route service, then NATS (NERL) will be the objectors.  
NERL has a legal requirement to provide technical assessment of the 
En-route infrastructure to the UK MOD.  If the MOD can foresee an 
operational impact then they will raise an objection separately to 
NATS. 

5.3 Airport ATC around the UK is provided by a number of Air Traffic 
Service Providers of whom NATS is one. Where NATS is the service 
provider and there is a potential effect on the Airport radar and 
consequentially an operational impact, then NATS (Airports) will 
advise the Airport operator to raise an objection. 

 
6. ATC and Windfarms Summary 
 
6.1 History has shown that technical solutions to radar interference have 

been found in the past, there is no reason why they should not be 
discovered in the future. Several Research & Development projects 
are currently being considered for their feasibility. Assuming that 
these projects will ultimately deliver an acceptable solution, there still 
remains a question mark as to whether they will be delivered in time 
to allow current Executive targets to be met in respect of Windfarm 
renewable energy, this given the current level of ATC objections. 

6.2 As stated Airspace rules govern the manner in which ATC can be 
provided and thus their modification may also provide potential 
solutions, similarly the moving of ATC routes away from affected 
areas. These options are for the regulator to determine following 
advice from the ATC provider and input from airspace users. 

6.3 Until such solutions can be implemented, objections to Windfarms 
from ATC are likely to continue.  It therefore behoves all parties’ 
regulators, ATC providers, Airports and Industry to input to the 
solutions to determine a safe ATC environment that can co-exist with 
sustainable Windfarm driven energy resource in the future. 
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Submitted on behalf of NATS Ltd. by 
 
David G Hilton 
Manager NATS Operational Policy & Investment 
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NATS Services Ltd  (NSL) – Airports Technical Safeguarding 
Room 101 
Control Tower Building 
Heathrow Airport 
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Middlesex 
TW6 1JJ 
 
NATS Operational Policy & Investment  
National Air Traffic Services Ltd,  
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West Drayton, 
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The Scottish Energy Environment Foundation 

 
The Scottish Energy Environment Foundation (SEEF) is an independent organisation set up to create 
an internationally significant centre of excellence in energy and related environmental policy. SEEF 
provides authoritative advice on energy and the environment for demand and supply-side issues, as 
well as contributing to the development of a balanced energy policy within the UK. SEEF can 
therefore provide a considered response to this inquiry, with a particular (and relevant) focus on the 
Scottish issues set within the wider context of the UK. 
 
Our response to this inquiry aims to provide an overarching or strategic analytical view of how the 
current policies and market forces will assist and support Scotland in relation to Renewable Energy 
(RE) development. We do not therefore propose to repeat specific technology or environmental 
impact information best provided respectively by: developers or utilities, and environmental bodies 
such as SNH or SEPA. 
 
SEEF is funded through support from the Scottish Executive, Scottish Enterprise, British Energy, 
Scottish and Southern Energy, and Scottish Power and has academic partners in Edinburgh and 
Strathclyde Universities. Although able to draw on information and expertise within these 
organisations it operates independently from all of the partners. 
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Summary 
 

1. The development of renewable energy (RE) in Scotland is currently set firmly within the 
context of an overarching UK renewables policy. That is, the levels of support provided by 
the Renewables Obligation (RO) and Renewables Obligation Scotland (ROS) are equivalent 
and Scotland must therefore compete in a UK market. To date, Scottish Ministers have not set 
Scottish Renewable Energy Policies that would provide a differential level of support under 
ROS, as this would create a Scottish cost burden disproportionate to that of the rest of the UK. 

 
2. Scotland’s 40% 2020 target is only aspirational, and it is unclear as to what the aspirational 

Scottish “40% of electricity generated” actually means. By 2020 the 40% could range from: 
our existing RE capacity if there are significant Scottish station closures, to 6900 MW under a 
high demand plus exports scenario.  

 
3. Scotland’s aspirational 40% renewables target has been analysed by using an independently 

verified computer model, and is deemed as being likely to be met. This is only due to the 
UK’s 2015 15.4% Renewables Obligation which will result in a push for UK renewable 
generators to locate in the favourable Scottish conditions. Limitations on this development 
could be introduced by a lack of electrical network capacity or investment, and a decrease in 
the current rate of planning approvals. 

  
4. Up to 90% of the renewable capacity built under the existing RO and ROS in Scotland will be 

wind, mainly onshore. Offshore wind in Scotland has a significant resource in deep water that 
is currently unexploited. Scotland is also excluded from development in the near future due to 
an inflexible UK mechanism and the need for good grid connections.  

 
5. Wind technology is imported to Scotland from mainland Europe. There is therefore limited 

scope for wealth creation in manufacturing of high value components, the majority of local 
benefit coming from the limited construction phase. 

 
6. The likely job creation figures for Scotland using the technology mix deduced by the rational 

investment model indicate that 9000 Full Time Equivalent (FTE) jobs could be created. 
 

7. Key opportunities for UK wealth creation through the development of new renewable 
technologies and manufacturing (biomass and marine) are currently insufficiently incentivised 
and are likely to be developed abroad without initial Government assistance. There are a 
number of options and mechanisms that could be used to achieve cost reductions through a 
learning by doing approach. However, the cost-effective delivery of renewable energy 
supplies by these options must be examined against the existing UK market before any 
recommendation to a particular course of action.. 

 
8. The wider question of how best to achieve a sustainable wealth creating Scotland through 

renewables remains unasked. Strategic questions to be addressed would include: 
- Is the market led technology mix the most advantageous for Scottish wealth creation? 
- What are the actual global export market opportunities for indigenous renewable 

technologies at various unit prices? 
- How can environment, energy, and economic impacts be compared under different 

policy options in order to make an informed choice?  
 

9. Full cross-sectoral and cross-policy analysis is required to achieve the Governments 
objectives for renewable energy in an efficient and holistic manner. For example, what are the 
actual carbon savings, and is renewable electricity an efficient method to achieve this? Should 
other sectors such as transport have similar targets and incentives? 
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Will the Executive targets be met, under current circumstances, and are they appropriate? 
 
- How were they arrived at by the Executive? 
This is a question for the Executive, although clarification as to what the target actually means should 
be sought.  
 
The original target quoted: “we have decided that Scotland should aspire to generate 40% of its 
electricity from renewable sources by 2020”. This is vague and could mean a number of very different 
things: 
 
1) That the 40% target is for all electricity generated in Scotland including exports and ignoring 

imports.  
 

 At present Scotland’s economy benefits from large electricity exports south of the border, and to 
Northern Ireland. Are these to be included in the Scottish 40% target? Conversely, in the near 
future Scottish thermal stations will close or be limited by the Large Combustion Plant Directive: 
it is therefore conceivable that Scotland then becomes an importer of electricity and thus 40% of 
electricity generated in Scotland becomes a very small amount indeed (possibly only equal to the 
present hydro generation capacity) and bears no link to our actual energy usage which would be a 
normal measure of sustainability. The likely capacity required could be anything in the range 0 
MW to 6900 MW (Refer to Appendix A1). As Scottish conventional stations are on average 
more modern than those in England and Wales an export option is considered more likely, and if 
demand for electricity can be held constant by energy efficiency measures the renewable capacity 
required would be 4110 MW. Please refer to Appendix A2. 

 
2) That the 40% target is 40% of Scotland’s electricity demand.  
 

At a current demand increase of 0.8% per annum, the renewable capacity required for a 40% 
Scottish demand target is likely to be 3692 MW. Please refer to Appendix A3. 

 
In comparison, the Renewables Obligation (RO) and Renewables Obligation Scotland (ROS) are 
unambiguous in that they state the proportion of renewable supply that suppliers must provide (i.e. 
demand dependent) and the penalty that non-compliance entails.  
 
One might question the political expediency of leaving the actual Scottish target a little woolly and 
adaptable, although of course, it is only an aspiration. 

 
 

- What is the relationship with UK targets? 
The UK targets are that 10% of electricity supply should be from sources eligible for the Renewables 
Obligation (RO) by 2010, recently increased to 15.4% by 2015, and an aspirational Energy White 
Paper target of 20% renewable supply by 2020. As renewables provide benefits unmeasured in current 
electricity markets, the UK Governments climate change and renewable energy (RE) objectives are 
implemented through a number of policy mechanisms: the Renewables Obligation (RO), Climate 
Change Levy, Capital Grants and other subsidiary measures. These are described in Appendix B. 
 
Scotland’s target of 18% renewable electricity by 2010 reflects the need to improve on the pre-
existing Scottish hydro capacity. The ROS has been set at the same support level to that in England 
and Wales in order not to increase the economic burden on Scottish consumers. The Scottish 2020 
40% target is therefore aspirational and its success relies entirely on a large proportion of the 
renewable development to meet the large UK demand for renewable energy being sourced in 
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Scotland1. This may be a reasonable assumption as developers are economically driven and may 
favour Scottish resource availability, and a comparatively easier passage through planning. The 
additional electrical network upgrade and loss multiplier costs may however become disincentives 
once they are known.  
To summarise, Scotland’s renewable development is driven by the UK RO, the factors predisposing 
development to locate in Scotland being the better resource and planning system.  
 
 
- Have assumptions been made about the contributions of different sectors? 
Recent UK and Scottish policy initiatives have placed the development of renewable energy sources 
firmly in the hands of the market with no strategic overview of what the market will deliver in terms 
of build-rate, capacity or technology mix. We are unaware of any market-based studies or figures 
other than best estimates that assume or predict the contributions from different sectors2. For this 
reason we have developed a rational investor model to predict the capacity mix within the UK and 
Scotland with regard to current and projected technology characteristics and all relevant current 
Government policies. Table 1 summarises the percentage of renewable capacities built by 2020. 
 

Technology Predicted New MW MW as a % Estimated FTE 3 Jobs 
Landfill Gas 34 0.6 17 
Sewage Gas 17 0.3 13 
Biomass Co-firing 108 1.9 360 
Biomass 12 0.2 103 
Onshore Wind 4890 85.6 6650 
Offshore Wind 490 8.6 1519 
Hydro (large-medium) 130 2.3 260 
Hydro (small – micro) 11 0.2 24 
Tidal Stream 16 0.3 50 
Wave 7 0.1 22 
Total 5715 100 9018 

 

Table 1: Scottish Renewable capacity built by 2020 due to rational investment. 
 
 
- What are the implications if the Executive’s targets are not met? 
Assuming that Scottish electricity demand is the same whether the target is met or not, any 
underachievement by renewables must be picked up by what conventional generation plant (gas, coal, 
oil, nuclear) remains. This will increase CO2 emissions unless new nuclear or fossil plant with 
complete carbon sequestration is utilised as a replacement for renewables.  
 
   
- What are the opportunities and implications for our economy in achieving the targets? 
Building on the model results (Table 1) and extrapolating to direct and indirect jobs by use of 
published data in the public domain we deduce that the Full Time Equivalent (FTE) jobs created are 
likely to be in the region of 7214 direct FTE and 1804 indirect FTE. Our calculation of FTE is based 
                                                           
1 Renewable Obligation Certificates are tradable between the RO and ROS, therefore the market for renewables is UK wide. 
2 Most estimates are simply that: estimates. For example, by production of UK capacity estimates based on 
experience and likely trends to estimate the likely ROC forward price curve. The only recent UK study with 
some Scottish emphasis would seem to be the Renewable Advisory Boards, Renewables Gap Analysis. 
However their capacity predictions are not transparent and seem to have been based on the Energy White Paper 
aspirations rather than specific analysis within the current market and policy context. As the employment figures 
are based on the predicted capacity there must be some doubt to their accuracy also. This query was raised with 
the authors and no satisfactory response was received. Also, the Gap Analysis figure of an “average 10 jobs per 
MW” seems to refer to the current (rapidly expanding) RE industry and it would be highly misleading to use this 
figure for future developments as it is simply unsustainable. 
3 1 FTE (Full Time Equivalent) job is equivalent to full-time employment for one person for 10 years. 
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on a standard governmental approach of one full-time job equivalent over 10 years, however we 
would question whether 10 years should really be termed full-time and permanent. A measure such as 
person-years may be more suitable. 
Examination by sector 
- Onshore Wind 
It is noted from Figure 1 that the vast majority of capacity will be onshore wind. This is due to its 
relative economic merit and that the technology is well established. It is fairly certain that onshore 
wind will bring limited local employment (other than the initial short construction stage) for a number 
of reasons: 

1) At present, there is no indigenous large turbine manufacturer base in the UK, and the 
technology is at a mature commercial stage. An indigenous entrant would have to compete 
successfully in a world market against established companies.  

2) Many components must be tendered for in the European Official Journal, thus limiting any 
preference for local producers to be contracted unless highly competitive. This does imply 
that tenders for larger parts (lower added value) such as towers and piles with higher transport 
costs may be more economically efficient to produce locally. 

3) Many wind turbine contracts include service and maintenance clauses that utilise parts and 
labour from the original overseas manufacturer.  

4) The degree of operational automation within a wind-farm is very high.  
 
- Offshore Wind 
If offshore wind technology is proven to be economically viable from the experience of existing 
developments primarily sited in England and Wales, then Scotland has a significant offshore resource 
that could be exploited (subject to economic constraints). However, for Scotland to realise this option, 
there are a number of issues to be addressed: 

1) A technology’s attractiveness to the market is based upon its risk-weighted profitability. The 
development framework to exploit UK opportunities on this basis currently excludes sites in 
Scotland (apart from the Solway Firth). 

2) Cost competitive offshore (deep water) wind development opportunities may exist in Scottish 
waters both within and outwith the 12Km limit, but must be proven.  

3) The large demand centres, and thus the electricity network, are conveniently located for 
offshore wind in England and Wales. 

 
In conclusion, as offshore wind costs fall, it is likely that developers will wish to site in areas of 
shallower water near demand centres where the resource is large plus both the technical and the 
financial risks are low. This is reflected by the fact that the Crown Estate has not perceived it as 
necessary (after consulting developers) to release any sites within Scottish waters for the second 
round of offshore wind licences. Deep-water windfarms may eventually become a reality but their 
consideration is currently excluded from the UK process. It is therefore not possible to determine 
whether economic and technical advantages exist over shallow water wind farms. 
 
- Marine Technology 
The existing Government support mechanisms are insufficient to encourage any significant UK 
marine capacity installation by market forces alone and the case is similar for other emerging 
technologies as evidenced by Table 1.  
 
The primary barrier is the initially high unit (capacity) cost as these technologies are at an early stage 
of development. Other European Governments have supported mechanisms that differentiate between 
the needs of specific technologies and may enable cost reductions through learning by doing. This 
applied to wind in Denmark, combined cycle gas turbines in the US and presently solar PV in 
Germany, wave in Portugal etc. A strong home market combined with good prospects in the 
international market proved crucial to producing the current Danish and German wind turbine 
manufacturing success (world market of £4bn p.a.), and this is very likely to be important in the 
context of marine energy in the UK. 
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The whole area of technology support carries a strong health warning, and it must be noted that 
support mechanisms must be considered against the purpose for which they were designed. The 
provision of different levels of market support can lead to the picking of technology winners, reduce 
the transparency and applicability of market funding mechanisms, hide true technology costs from the 
consumer, and undermine existing market mechanisms. 
 
Without some incentive to build devices, developers and manufacturers do not gain valuable learning 
experience that can enable cost reductions as volume output increases. This in turn stalls the 
development of further devices that may enter the market at improved cost. Although a market 
support mechanism could be used to create market entrance opportunities, it may be more appropriate 
to consider a research, design and demonstration (RD&D) funding route as ultimately it could be 
more cost effective than a purely market based approach. 
 
From a market support basis only, our analysis shows that the capital grants route is unlikely to 
achieve the required cost reductions for marine energy to enter the ROC market until most capacity 
has already been taken. The risk for an initially expensive technology without a long-term Power 
Purchase Agreement (PPA) is that it may be left as a stranded asset by a cheaper technology when the 
ROC price falls as the RO is met. If it is considered to be in an RD&D phase then it may be more 
appropriate to fund it as such.  
 
The additional support options provided here are examples that could an provide investment certainty, 
but are by no means a recommendation as they may deliver a policy outcome imperfectly, i.e. they 
could have detrimental effects that outweigh the benefits that were sought by their introduction. 
Examples include: a fixed tariff such as a new Renewables Order (which could be Scottish), a feed-in 
tariff (Portugal offers £140/MWh for the first 20 MW of wave capacity), or a specific differential 
ROC where each unit of marine energy was awarded a multiplier of the normal ROC price. These 
varied instruments would require detailed analysis to assess their costs, market and legislative 
impacts, against their perceived benefit in furthering specific technologies and wealth creation 
opportunities prior to any recommendation. 
 
There are almost certainly opportunities for Scotland to develop the necessary support mechanisms to 
stimulate emerging technologies. Any such mechanisms should consider the opportunity for cost 
discovery in order to set an appropriate level of support. Our models confirm that uptake of marine 
would be immediate and the cost readily quantifiable for such mechanisms. 

 
 
If not, why not? What are the current barriers, and what action needs to be taken to ensure that 
the targets are met? 
Outcomes of modelling suggest that with network upgrade investment costs distributed throughout the 
UK (as proposed under BETTA) and a similar level of planning approval as at present, the 15% 2015 
UK RO will create enough market pressure to adequately deliver the aspirational 40% Scottish target. 
At present, both the network and planning issues have a certain degree of uncertainty. 
 
However, a more fundamental question should be considered. That is, rather than concentrating our 
efforts on a specific, yet aspirational numerical target that may or may not bring benefit to Scotland 
and the UK: how can the opportunities be maximised for sustainability and wealth creation? 
This brings a series of supplementary questions: 

1) Is the current support mechanism RO and ROS encouraging the most beneficial mix of 
technologies for Scotland, and if not how may this be remedied? 

2) Is Scotland best served by importing a very large number of wind turbines with reduced 
prospect of local benefit? 

3) Are there local and indigenous technologies that may develop into export earners, and have 
independent global market analyses been conducted to quantify projected demand, 
employment and investment funds? For example, the Scottish Enterprise “Key Facts and 
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Figures in the Renewable Energy Industry” provide a good short-term (to 2007) summary of 
marine development based on the announced intentions of developers, however we are 
unaware of an independent global survey of what the world market might be for wave and 
tidal energy at realistic unit prices. 

4) If an export market is identified for new technologies (such as marine), what are the options, 
measures and costs of building a Scottish industry that will win market share? 

5) A macro-economic model that quantifies the net economic benefits for Scotland. Both the 
Germans and Danish have benefited from a more holistic approach to renewables deployment 
where the cost to the consumer may rise slightly, but the overall societal advantage is 
increased in wealth creation and the production of significant sustainable, clean energy. The 
favourable conditions for renewables in such countries have allowed their indigenous 
technologies to develop into exportable commodities. It should be noted that this approach 
was based on the technology with the best economic prospects. 

6) Should conservation and demand reduction not be given a role on a par with the large 
potential these have in sustainability objectives? 

7) Why target only the electricity sector when transport could also make use of renewable fuels? 
8) Who will analytically explore these unanswered questions so that the best political decisions 

will be made? 
9) Under the existing system, there is an inequality in the sharing of the costs of renewable 

energy development that is borne solely by electricity users. If renewable energy is to provide 
a benefit in offsetting carbon dioxide emissions, then it may be more cost effective to deliver 
emissions reductions in other sector by cost sharing.  

 
Are there implications for the reliability of supply if the Executive’s aspirational target is met? 
This can be best answered by the two network operators (Scottish Power and Scottish & Southern) 
who have carried out these analytical studies. Our understanding is that the reliability of supply could 
be maintained with sufficient funding to provide the necessary network upgrades (which the 
aforementioned companies have considered) and further: the maintenance of sufficient fast-acting 
backup generation. Is the capacity of backup generation sufficient as most conventional stations retire 
pre-2020? Are the existing markets able to provide sufficient incentive for investment in backup 
generation, that may have their own security of supply issues relating to gas supplies? 
 
Global Issues 
 
- The Renewables Obligation (Scotland) and the UK energy legislative framework. 
The Renewables Obligation drives investment in UK renewables, both north and south of the border. 
The previous 10.4% RE target by 2010 may have allowed Scotland to marginally meet its aspirational 
target through the relatively more favourable RE conditions in Scotland encouraging 
disproportionately large amounts of development in Scotland as compared to the rest of the UK. The 
increased UK target of 15.4% by 2015 (announced December 2003) is likely to provide the required 
driver to allow a meeting of the Scottish 40% RE target.  
 
 
- The transmission network (inc. the Scottish national grid) 
Currently developers site their RE projects as best meets their investment needs within the market 
context. There is therefore no set or particularly predictable geographic pattern to RE development. 
This creates difficulty for a network operator when planning the most efficient upgrade of the 
electrical grid system. Continuous network modification to accommodate locationally unpredictable 
and time spaced RE projects is extremely expensive (and financially inefficient for network operator, 
developer and consumer) compared to a single upgrade for a known development scenario. However, 
a single estimated upgrade to accommodate predicted RE developments may lead to stranded network 
assets if RE is not developed to the extent originally estimated. Agreed strategic development zones 
may reduce this uncertainty. 
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Appendices 
 
 
Appendix A: What is the 40% Aspirational Target?  
 
Appendix  A1: A 40% Scottish supply (including exports) target 
 

o All Scottish supply (local + exports) was 41 TWh in 2001. 
 
o Assuming that supply increases at the current 10-year Scottish demand plus exports rate of 

2.2% per annum. 
o The estimated demand for the year 2020 is therefore 62.4 TWh 
 
o 40% of 62.4 TWh must therefore be supplied by renewables in 2020 = 25.0 TWh 
o Existing hydro supplies 3.8 TWh, leaving (25.0 - 3.8) = 21.2 TWh to come from new RE. 
 
o Assuming a reasonable 0.35 capacity factor, the new RE capacity required is:   

(21.2 TWh / (1MW * 365 * 24* 0.35)) = 6902 MW 
 
 
 
Appendix  A2: A 40% Scottish supply (at 2001 levels) target 
 

o All Scottish supply (local + exports) was 41 TWh in 2001. 
 

o 40% of 41 TWh must therefore be supplied by renewables in 2020 = 16.4 TWh 
o Existing hydro supplies 3.8 TWh, leaving (16.4 - 3.8) = 12.6 TWh to come from new RE. 
 
o Assuming a reasonable 0.35 capacity factor, the new RE capacity required is:   

(12.6 TWh / (1MW * 365 * 24* 0.35)) = 4110 MW 
 

 
 
Appendix A3: A 40% Scottish demand target 
 

o Scottish demand was 32.5 TWh in 2001. 
 

o Assuming that demand increases conservatively at the current 10 year Scottish rate of 0.8% 
per annum (rather than the current Scottish plus export rate of 2.2%). 

o The estimated demand for the year 2020 is therefore 37.8 TWh 
 

o 40% of 37.8 TWh must therefore be supplied by renewables in 2020 = 15.1 TWh 
o Existing hydro supplies 3.8 TWh, leaving (15.1 - 3.8) = 11.3 TWh to come from new RE 

sources. 
o Assuming a reasonable 0.35 capacity factor, the new RE capacity required is:   

(11.3 TWh / (1MW * 365 * 24* 0.35)) = 3692 MW 
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Appendix B: Government Support Mechanisms 
 
The Renewables Obligation (RO) and Renewables Obligation Scotland (ROS) 
The RO and ROS provide a market based (technology neutral) support mechanism to incentivise 
suppliers to meet the 2010 10% target through a supply obligation increasing to 15.4% by 2015. Each 
unit of electricity supplied from a renewable source also generates a Renewable Obligation Certificate 
(ROC). Suppliers can choose to meet their obligation by: paying a penalty (the buyout) for each unit 
of electricity they do not supply from renewables, developing their own renewables to meet supply 
targets, buying ROCs from other generators, or a combination of the above. The buyout penalty plus 
the redistribution of monies to those who meet their obligation (smear), plus the climate change levy 
exemption plus the current wholesale price of electricity, effectively set the market value of renewable 
energy. The current value reflecting the scarcity of RE in the UK market is around 6.8p/kWh, 
compared to a wholesale electricity price of 2.3p/kWh.  
 
Renewable Obligation Certificates have no fixed price, but rather are set by the scarcity in the ROC 
market, thus the level of income for renewable generators is not guaranteed. As the RO supply 
increases, the ROC price will decrease to the point when the RO is met and the worth of RE becomes 
that of the wholesale price plus climate change levy exemption. Uncertainty as to when this will 
happen and the effect on ROC prices (hence generator income streams) has put off capital lenders, 
particularly as regards riskier technologies with little track record (offshore wind, wave, tidal, biomass 
etc.).   
 
Climate Change Levy 
This is a Government levy on all electricity generation set at £43 per MWh. Levy Exemption 
Certificates (LECs) are issued to technologies not contributing to climate change. These include all 
renewables except large hydro. 
 
Capital Grants 
Capital Grants are currently the preferred mechanism to facilitate near to market renewable 
technologies such as offshore wind and biomass. There is little consistent support for technologies at 
the early stages of deployment such as marine renewables, and many funding agencies can only 
support 50% of development or demonstration costs, resulting in only the close to market 
technologies receiving the majority of the funds. 
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