Scottish Enterprise Glasgow

Review of Technology Property

[image: image1.png]Ryden





Review of the Property Market 

for Science and Technology 

in Glasgow

Final Report to

Scottish Enterprise Glasgow

Prepared by
[image: image2.wmf]Energy

7%

ICT

36%

Electr.

5%

Business 

10%

Technical

15%

Environ.

4%

Biotech.

23%


And

[image: image6.wmf]Energy

7%

ICT

36%

Electr.

5%

Business 

10%

Technical

15%

Environ.

4%

Biotech.

23%


January 2003

CONTENTS

	Chapter
	Page

	
	
	

	1
	INTRODUCTION
	1

	
	
	

	2
	MARKET OVERVIEW
	4

	
	
	

	3
	EDUCATION SECTOR
	12

	
	
	

	4
	SECTOR REVIEW
	16

	
	
	

	5
	FUTURE PROSPECTS
	25

	
	
	

	6
	REVIEW OF SCIENCE PARKS
	29

	
	
	

	8
	CONCLUSIONS
	38

	
	
	


1
INTRODUCTION
1.1
BACKGROUND

This report presents the results of a study commissioned by Scottish Enterprise Glasgow (SEG) to provide market intelligence regarding current and likely future demand for land and property in the technology sector.

The study has been prompted by the current (apparent) shortage in Glasgow of land and property suitable for knowledge industries in general and science and technology companies in particular. 

SEG is seeking to address this issue through developing a range of projects such as City Science and Robroyston, although these projects are still at an early stage of their development.

However, it is recognised that these projects have to be seen within the wider city and city/region context and in light of the overall market within which they will operate. SE Glasgow would wish to see these projects delivered primarily by the private sector albeit with the likelihood of some support from SE Glasgow. 

In developing these opportunities it is considered important to present a more detailed understanding of the market within which they will operate and within which they will compete.  It is also recognised that there is generically a hierarchical approach to science and technology from incubation and start up through development phases to manufacturing. 

This report therefore relates to the above in general, and seek to address arrange of specific issues. In particular:

· establishing a baseline of current science and technology market in Glasgow to include business activity; research activity and skills and graduate markets;

· establishing current and future market trends within the various market sub-sectors at both the local and national levels;

· establishing current property market trends and opportunities for partnership approaches; and

· providing advice on best practice in the development and operations of science and technology parks.

This report is also designed to support both the rationale for further development activity and provide market information to allow a more detailed feasibility study to be completed.

1.2
SOME DEFINITIONS
Prior to undertaking any review, it is important to understand what we mean by the terms: knowledge industries; science and technology; and high technology.  This is of particular importance as traditional data reporting systems make no allowance for the new types of business types and process and it can therefore be difficult to measure in a consistent manner. 

The main source of reference for measuring these types of activity is the Organisation for Economic Cooperation and Development (OECD). This provides the following definitions:

Knowledge industries: knowledge based services and high tech industry;

Knowledge based services: telecommunication, computer and information services; finance; insurance, royalties and other business services; 

High technology industries: aerospace, computers and office equipment, radio/TV and communications, pharmaceuticals;

It also provides further definitions for medium-high technology;  medium-low technology and low technology industries. 

Even being more specific does not assist the analysis.  For example, while the term Life Science may at first appear straight forward, it encompasses companies operating in the fields of  biotechnology; pharmaceuticals; biomedicals; life system technologies; nutraceuticals;  cosmeceuticals; food processing; environmental science; biomedical devices……….

For the purpose of this study the data will be analysed, where possible, in two distinct areas.  To enable relevant analysis of data sources the (OECD) definition of the knowledge economy will be used.  This definition includes the following sectors:

· Manufacture of aircraft;

· Pharmaceuticals;

· Telecommunications;

· Manufacture of computers;

· Manufacture of electronics equipment;

· Manufacture of precision instruments;

· Banking, lending and investment services;

· Insurance and pension;

· Supporting financial services;

· Computing services;

· Research and development; and

· Business services.

Data on technology will then be analysed, where possible, using the following definition agreed with Scottish Enterprise Glasgow: 


“Companies involved in research, design, manufacture and support facilities of commercial products in the fields of high technology which shall include electronics, telecommunications, precision engineering, biotechnology, health care and related industries, environmental engineering, advanced materials and computer software.”

1.3
STRUCTURE

The rest of this report is structured as follows:

· Chapter 2: Market Overview provides analysis of the Knowledge Economy sector as defined by the OECD and a closer analysis pf the technology sector technology sector;

· Chapter 3: Education Sector provides analysis on the key educational infrastructure within Scotland and Glasgow;

· Chapter 4: Sector Review provides analysis of specific sectors, including, the Biotech Sector; Software and electronics in Scotland and Glasgow; 

· Chapter 5:. Future Prospects provides an overview analysis of the likely growth in the technology related sector and identifies the likely future demand for land and property;

· Chapter 6: Review of Science Parks provides an overview of science parks in the UK, Scotland and Glasgow and identifies the key success factors;

· Chapter 7: Conclusions provides an overview of our overall conclusions. 

2
MARKET OVERVIEW
2.1
INTRODUCTION

This chapter provides an analysis of the BUSINESS STOCK using the following:

· ABI

· Vat registered

· IDBR

· Business Select

Initially the analysis will focus on the OECD Knowledge Economy definition and then by the technology definition agreed with SEG .

2.2 KNOWLEDGE ECONOMY OVERVIEW

Using data provided by the Annual Business Inquiry (ABI) Tables 2.1 to 2.3 provide an overview of the Knowledge Economy within Scotland and at the West of Scotland and Glasgow levels.

	TABLE 2.1: No of companies in scotland  

	 
	1998
	1999
	2000
	% change 

	Pharmaceuticals
	44
	49
	45
	2.3

	Manufacture of computers
	95
	99
	106
	11.6

	Manufacture of electronic equipment
	182
	172
	171
	-6.0

	Manufacture of precision instruments
	397
	390
	364
	-8.3

	Manufacture of aircraft
	41
	31
	32
	-22.0

	Telecommunications
	453
	458
	526
	16.1

	Banking, lending and invt services
	2317
	3165
	2406
	3.8

	Insurance and pensions
	466
	390
	320
	-31.3

	Supporting financial services
	849
	949
	962
	13.3

	Computing services
	4562
	5282
	5491
	20.4

	Research and development
	247
	236
	242
	-2.0

	Business services
	21376
	21,436
	22,397
	4.8

	Total
	31,029
	32,657
	33,062
	6.6


Source: ABI

	TABLE 2.2: No of companies in west of scotland  

	 
	1998
	1999
	2000
	% change

	Pharmaceuticals
	18
	19
	17
	-5.6

	Manufacture of computers
	40
	41
	39
	-2.5

	Manufacture of electronic equipment
	76
	73
	82
	7.9

	Manufacture of precision instruments
	163
	137
	134
	-17.8

	Manufacture of aircraft
	16
	19
	18
	12.5

	Telecommunications
	135
	152
	185
	37.0

	Banking, lending and invt services
	830
	807
	857
	3.3

	Insurance and pensions
	192
	161
	134
	-30.2

	Supporting financial services
	355
	399
	405
	14.1

	Computing services
	1384
	1691
	1,776
	28.3

	Research and development
	61
	60
	53
	-13.1

	Business services
	8,075
	7,039
	8,131
	0.7

	Total
	11,345
	10,598
	11,831
	4.3

	TABLE 2.3: No of companies in glasgow

	 
	1998
	1999
	2000
	% change

	Pharmaceuticals
	5
	4
	4
	-20.0

	Manufacture of computers
	9
	12
	10
	11.1

	Manufacture of electronic equipment
	16
	21
	25
	56.3

	Manufacture of precision instruments
	42
	35
	35
	-16.7

	Manufacture of aircraft
	1
	1
	1
	0.0

	Telecommunications
	60
	72
	94
	56.7

	Banking, lending and invt services
	407
	385
	422
	3.7

	Insurance and pensions
	116
	104
	92
	-20.7

	Supporting financial services
	209
	236
	224
	7.2

	Computing services
	513
	619
	647
	26.1

	Research and development
	28
	27
	26
	-7.1

	Business services
	2,985
	2,967
	2,982
	-0.1

	Total
	4,391
	4,483
	4,562
	3.9


Source: ABI

The largest growth areas in the Knowledge Economy are in computer manufacture, telecommunications and computing services.  Glasgow has also shown a significant rise in the manufacture of electronic equipment.

In total, Glasgow has 14% of Scotland’s stock of knowledge businesses compared to only 11% of all businesses.  

2.3
BUSINESS STOCK
There are two methods of measuring business stock for Scotland, Glasgow and West of Scotland - VAT-based data, which gives information on VAT registered businesses, and data from the Inter Departmental Business Register (IDBR).

VAT data is a good indicator of business stock and the changes in stocks over time.  The IDBR is useful in that it is more comprehensive, covering more businesses than VAT data, and can be used to profile the turnover and employment size-band of businesses in an area.

2.3.1
VAT Registered Businesses
As detailed in Table 2.4, the West of Scotland had a total stock of 36,300 VAT registered businesses in 2002, with Glasgow’s stock at 10,015.  Glasgow’s stock had fallen by 9% since 1997 with Scotland showing a slight increase of 1.6%.

	TABLE 2.4: VAT REGISTERED BUSINESS STOCK

	Area
	1997
	2002
	% Change

	Scotland
	117,525
	119,425
	1.6%

	West of Scotland
	36,375
	36,300
	-0.2%

	Glasgow
	11,010
	10,015
	-9.0%


Source: VAT data

Glasgow represents 8.4% of Scotland’s VAT registered businesses with the West of Scotland making up 30.4%.

Using the Knowledge Sector definition Table 2.8 shows the overall UK VAT registered stock and the changes in each sector between 1997 and 2001.  

	Table 2.8: Vat Reg. business by knowledge economy sector  1997-2001

	
	1997
	1998
	1999
	2000
	2001
	% change

	Pharmaceutical
	415
	405
	405
	380
	375
	-9.6

	Manufacture of computers
	1,505
	1,440
	1,405
	1,255
	1,005
	-33.2

	Manufacture of electronic equipment
	3,917
	3,843
	3,809
	3,635
	3,381
	-13.7

	Manufacture of precision instruments
	7,834
	7,686
	7,618
	7,270
	6,762
	-13.7

	Manufacture of aircraft
	640
	610
	590
	545
	515
	-19.5

	Telecommunications
	4,005
	4,785
	5,625
	6,440
	7,275
	81.6

	Banking lending and investment services
	4,645
	5,395
	6,215
	6,985
	7,790
	67.7

	Insurance and pensions
	2,980
	2,940
	3,095
	3,070
	3,110
	4.4

	Supporting financial services
	7,625
	8,335
	9,310
	10,055
	10,900
	43.0

	Computing services
	27,729
	29,751
	32,453
	34,365
	36,352
	31.1

	Research and development
	35,354
	38,086
	41,763
	44,420
	47,252
	33.7

	Business services
	90,812
	97,588
	106,669
	113,150
	119,956
	32.1


Source: VAT Data

Table 2.8 show large increases in the financial, telecommunications, research and development and computing services sectors.  Computer manufacture shows the largest decrease in stock.

2.3.2
IDBR
The IDBR captures data for more of the business base than VAT registrations, and using the Knowledge Economy definition it can be seen in Table 2.9 and Table 2.10 that in 2001 there are 33,535 businesses in Scotland.  Glasgow makes up 14% of this total while the West of Scotland, including Glasgow, makes up over a third of this total at 36%

	Table 2.9: size of companies in the knowledge economy

	
	Employment Sizebands

	
	1-9
	10-19
	20-49
	50-99
	100-199
	200-499
	500-999
	1000+
	Total

	Glasgow 1997
	3,750
	480
	285
	85
	45
	20
	0
	0
	4,730

	Glasgow

2001
	3,560
	495
	275
	105
	60
	45
	15
	0
	4,620

	% change
	-5.1
	3.1
	-3.5
	23.5
	33.3
	125.0
	-
	0.0
	-2.3

	W.Scotland 1997
	9,325
	920
	480
	105
	50
	20
	5
	0
	11,335

	W.Scotland 2001
	9,760
	950
	495
	125
	75
	50
	15
	0
	11,930

	% change
	4.7
	3.3
	3.1
	19.0
	50.0
	150.0
	200.0
	0.0
	5.2

	Scotland 1997
	26,085
	2,545
	1,470
	405
	225
	125
	35
	25
	30,990

	Scotland 2001
	28,390
	2,605
	1,505
	465
	275
	165
	50
	20
	33,535

	% change
	8.8
	2.4
	2.4
	14.8
	22.2
	32.0
	42.9
	-20.0
	8.2


  Source IDBR

The data show that although Glasgow has experienced a slight decrease in companies employing under 10, it has a significant (8% or 80 companies) increase in medium size companies 

	Table 2.10: percentage of company sizebands knowledge economy 

	
	Employment Sizebands

	
	1-9
	10-19
	20-49
	50-99
	100-199
	200-499
	500-999
	1000+
	Total

	Glasgow 1997
	79
	10
	6
	2
	1
	0
	0
	0
	100

	Glasgow

2001
	77
	11
	6
	2
	1
	1
	0
	0
	100

	% change
	-3
	10
	0
	0
	0
	0
	0
	0
	-

	W.Scotland 1997
	82
	8
	4
	1
	0
	0
	0
	0
	100

	W.Scotland 2001
	82
	8
	4
	1
	1
	0
	0
	0
	100

	% change
	0
	0
	0
	0
	0
	0
	0
	0
	-

	Scotland 1997
	84
	8
	5
	1
	1
	0
	0
	0
	100

	Scotland 2001
	85
	8
	4
	1
	1
	0
	0
	0
	100

	% change
	1
	0
	20
	0
	0
	0
	0
	0
	-


  Source IDBR

The majority of companies across all areas are under 50 employees, although Glasgow has more companies in the medium sizebands than the rest of Scotland.

Table 2.11 supplies details of companies by level of turnover.

	Table 2.11: turnover of companies in the knowledge economy

	
	Turnover sizebands (£ thousand)

	
	£1 - 49
	£50 - 99
	£100 - 249
	£250 - 499
	£500 - 999
	£1000 - 4999
	£5000 - 9999
	£10000 - 49999
	£500000+
	Total

	Glasgow 1997
	675
	640
	630
	380
	240
	215
	45
	30
	5
	2,960

	Glasgow 2001
	545
	745
	670
	375
	250
	255
	35
	35
	5
	3,015

	% change
	-19.3
	16.4
	6.3
	-1.3
	4.2
	18.6
	-22.2
	16.7
	0.0
	1.9

	W.Scot 1997
	2,035
	1,710
	1,355
	765
	330
	275
	45
	40
	5
	7,140

	W.Scot 2001
	1,760
	2,300
	1,640
	690
	410
	345
	40
	35
	5
	7,685

	% change
	-13.5
	34.5
	21.0
	-9.8
	24.2
	25.5
	-11.1
	-12.5
	0.0
	7.6

	Scotland 1997
	6,695
	6,070
	3,805
	1,905
	1,135
	940
	200
	185
	55
	21,020

	Scotland 2001
	6,220
	8,270
	4,720
	2,055
	1,260
	1,185
	190
	180
	85
	24,225

	% change
	-7.1
	36.2
	24.0
	7.9
	11.0
	26.1
	-5.0
	-2.7
	54.5
	15.2


  Source: IDBR

	Table 2.11: percentage of companies by turnover in the knowledge economy 

	
	Turnover sizebands (£ thousand)

	
	£1 - 49
	£50 - 99
	£100 - 249
	£250 - 499
	£500 - 999
	£1000 - 4999
	£5000 - 9999
	£10000 - 49999
	£500000+

	Glasgow 1997
	22.8
	21.6
	21.3
	12.8
	8.1
	7.3
	1.5
	1.0
	0.2

	Glasgow 2001
	18.1
	24.7
	22.2
	12.4
	8.3
	8.5
	1.2
	1.2
	0.2

	% change
	-4.7
	3.1
	0.9
	-0.4
	0.2
	1.2
	-0.4
	0.1
	0.0

	W.Scot 1997
	28.5
	23.9
	19.0
	10.7
	4.6
	3.9
	0.6
	0.6
	0.1

	W.Scot 2001
	22.9
	29.9
	21.3
	9.0
	5.3
	4.5
	0.5
	0.5
	0.1

	% change
	-6
	6
	2
	-2
	1
	1
	0
	0
	0

	Scotland 1997
	31.9
	28.9
	18.1
	9.1
	5.4
	4.5
	1.0
	0.9
	0.3

	Scotland 2001
	25.7
	34.1
	19.5
	8.5
	5.2
	4.9
	0.8
	0.7
	0.4

	% change
	-6.2
	5.3
	1.4
	-0.6
	-0.2
	0.4
	-0.2
	-0.1
	0.1


Source: IDBR

The turnover of companies in Glasgow has slightly increased by 1.9% between 1997 and 2001 although the increase is not as high as the West of Scotland (7.6%) and Scottish (15.2%) levels

2.3.3 New Business Starts
Additional data is also available from Scottish New Business Statistics published by Scottish Enterprise and derived from clearing banks for new business accounts.  

This shows that in 2001, 2,509 new businesses opened bank accounts in Glasgow, representing 14.8% of Scotland’s total.  In the West of Scotland 6,122 new businesses opened bank accounts accounting for 36.1% of Scotland’s total.  

Since 2000 Glasgow and the West of Scotland have increased their number of new business starts by 3% and 1.5% respectively compared to a Scottish decline of -0.87%.

2.3.4
Business Select

Business Select is a marketing database jointly developed by Equifax and Yellow Pages and holds a live database of over 1.6 million businesses.  The database is continually updated and provides an accurate assessment of the current marketplace and enables analysis to be done by area and sic code.

Table 2.11 details the results when using the SIC codes previously used for the  knowledge economy.

	TABLE 2.11: No of companies in knowledge economy sector

	 
	Glasgow
	West of Scotland (incl Glasgow)
	Scotland

	Pharmaceuticals
	7
	14
	31

	Manufacture of computers
	134
	207
	574

	Manufacture of electronic equipment
	67
	123
	281

	Manufacture of precision instruments
	152
	188
	631

	Manufacture of aircraft
	5
	14
	31

	Telecommunications
	147
	242
	493

	Banking, lending and invt services
	310
	561
	1,559

	Insurance and pensions
	53
	75
	182

	Supporting financial services
	225
	368
	832

	Computing services
	322
	484
	1,416

	Research and development
	30
	59
	179

	Business services
	2,745
	4,466
	11,508

	Total
	4,197
	6,801
	17,717


Source: Business Select

Table 2.11 shows that the West of Scotland is particularly well represented in the telecommunications, computing services and the financial services.

2.4
SCIENCE AND TECHNOLOGY
The previous analysis focused on understanding the knowledge company base.  However, the specific purpose of this research is to better understand the science and technology sectors. 

This section provides additional analysis of the data by extracting those sub sectors that are non-technology based, including:

· banking and investment services;

· insurance and pensions;

· financial services; and

· business services. 

While these will be an important component of economic growth in Glasgow, they would tend to be more important in relation to the development of the International Financial Services District. 

Tables 2.12 to 2.15 provide a more detailed analysis. 

	TABLE 2.12: No of Companies in Scotland  
	TABLE 2.14: No of Employees in Scotland  

	 
	1998
	1999
	2000
	% change 
	 
	1998
	1999
	2000
	% change 

	Pharmaceuticals
	44
	49
	45
	2%
	Pharmaceuticals
	5,274
	5,169
	5,021
	-5%

	Manufacture of computers
	95
	99
	106
	12%
	Manf of computers
	12,917
	16,718
	15,907
	23%

	Manf of electronic equipment
	182
	172
	171
	-6%
	Man electronic equipment
	21,268
	18,607
	20,008
	-6%

	Manf of precision instruments
	397
	390
	364
	-8%
	Manf precision instruments
	14,032
	14,709
	13,289
	-5%

	Manufacture of aircraft
	41
	31
	32
	-22%
	Manufacture of aircraft
	6,311
	6,036
	5,286
	-16%

	Telecommunications
	453
	458
	526
	16%
	Telecommunications
	12,902
	13,799
	14,807
	15%

	Computing services
	4562
	5282
	5491
	20%
	Computing services
	16,528
	18,305
	25,348
	53%

	Research and development
	247
	236
	242
	-2%
	Research and development
	7,327
	7,339
	7,599
	4%

	Total
	6,021
	6,717
	6,977
	6.6
	Total
	96,559
	100,682
	107,265
	11%

	TABLE 2.13: No of Companies in West of Scotland  
	TABLE 2.15: No of Employees in West of Scotland  

	 
	1998
	1999
	2000
	% change
	 
	1998
	1999
	2000
	% change 

	Pharmaceuticals
	18
	19
	17
	-6%
	Pharmaceuticals
	2,210
	2,166
	1,994
	-10%

	Manufacture of computers
	40
	41
	39
	-3%
	Manf of computers
	7,649
	7,796
	6,929
	-9%

	Manf of electronic equipment
	76
	73
	82
	8%
	Man electronic equipment
	7,710
	6,563
	8,134
	5%

	Man of precision instruments
	163
	137
	134
	-18%
	Manf precision instruments
	4,273
	4,194
	3,662
	-14%

	Manufacture of aircraft
	16
	19
	18
	13%
	Manufacture of aircraft
	5,762
	5,599
	4,889
	-15%

	Telecommunications
	135
	152
	185
	37%
	Telecommunications
	5,517
	6,596
	7,223
	31%

	Computing services
	1384
	1691
	1,776
	28%
	Computing services
	5,323
	6,633
	11,347
	113%

	Research and development
	61
	60
	53
	-13%
	Research and development
	1,017
	1,051
	1,034
	2%

	Total
	1,893
	2,192
	2,304
	22%
	Total
	39,461
	40,598
	45,212
	15%

	TABLE 2.3: No of Companies in Glasgow
	TABLE 2.3: No of Employees in Glasgow

	 
	1998
	1999
	2000
	% change
	 
	1998
	1999
	2000
	% change

	Pharmaceuticals
	5
	4
	4
	-20%
	Pharmaceuticals
	261
	198
	178
	-32%

	Manufacture of computers
	9
	12
	10
	11%
	Manufacture of computers
	42
	54
	43
	2%

	Manuf of electronic equipment
	16
	21
	25
	56%
	Manufacture of electronic equipment
	185
	99
	271
	46%

	Manf of precision instruments
	42
	35
	35
	-17%
	Manufacture of precision instruments
	1,387
	1,136
	997
	-28%

	Manufacture of aircraft
	1
	1
	1
	0%
	Manufacture of aircraft
	59
	61
	62
	5%

	Telecommunications
	60
	72
	94
	57%
	Telecommunications
	4,185
	5,243
	5,452
	30%

	Computing services
	513
	619
	647
	26%
	Computing services
	2,572
	3,350
	7,818
	204%

	Research and development
	28
	27
	26
	-7%
	Research and development
	347
	358
	406
	17%

	Total
	674
	791
	842
	25%
	Total
	9,038
	10,499
	15,227
	68%


Source: ABI

The data show that (based on the agreed definitions) there are around 840 technology related companies in Glasgow employing over 15,000 people.

The main sub sectors are:

· precision engineering;

· telecommunications; and

· computing services.

The number of companies and employment in Glasgow has grown significantly faster than Scotland as a whole and the West of Scotland as a region. 

The above information will be used as the baseline for future growth in the science and technology sectors. However, it will be important to note that the available data is already out of date. For example, while there are only four pharmaceutical companies registered in 2000, the current 2002 figure supplied by the industry is around 10 companies. 

Therefore the data will be treated with appropriate caution. 

3
EDUCATION
3.1
INTRODUCTION

This Chapter covers the following information:

· Higher education

· Student numbers

· Research rating

3.2
HIGHER EDUCATION

3.2.1
Student Numbers
For the purposes of this study we are going to use the following four higher education institutes (HEIs) in Glasgow and the West of Scotland:

· Glasgow University;

· Strathclyde University;

· Glasgow Caledonian University; and

· Paisley University.

These four account for 38% of all HEI students in Scotland.  Glasgow University is the second largest HEI in Scotland, with 23,100 students in 2000/01, accounting for 13%.

The number of students at HEIs in Glasgow and the West of Scotland is nearly 70,000 as can be seen in Table 3.1.  The number of students has increased by 6% over the last five years. 

	Table 3.1: Total number of students at HEIs

	
	Scotland
	Glasgow/West of Scotland

	
	Number
	Number

	1996-97
	163,116
	65,465

	1997/98
	167,829
	66,476

	1998/99
	172,923
	69.998

	1999/00
	173,520
	71,330

	2000/01
	180,305
	69,035


Source: HESA

The subjects with the largest increase in student numbers between 1996/97 and 2000/01 were:

· Computer science (55.4%);

· Languages (21.5%);

· Mathematical sciences (14.8%);

· Veterinary science (11.6%); 

· Biological sciences (13.75%); and

· Subjects allied to medicine (7%).

As can be seen from Tables 3.2 to 3.8 Glasgow supplies a significant number of students in technology related disciplines. 

	Table 3.2: Total HEI Biological Science Students 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	3,649
	10,767
	34

	1999/00
	3,610
	11,040
	33

	2000/01
	3,640
	11,885
	31

	%change 
	-0.2
	10.0
	-


Source: HESA

	Table 3.3: Total HEI Students in Related biological science Disciplines (2000/01)1

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	10,275
	26,507
	39

	1999/00
	10,420
	27,170
	38

	2000/01
	9,985
	30,325
	33

	%change
	2.8
	14.4
	-


1 Related disciplines include Medicine, Subject Allied to Medicine and Veterinary Science

Source: HESA

	Table 3.4: Total HEI Students in Computing science 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	2,247
	6,256
	36

	1999/00
	2,600
	7,030
	37

	2000/01
	2,845
	7,755
	37

	%change
	26.6
	23.9
	-


Source: HESA

	Table 3.5: Total HEI Students in Mathematics 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	653
	1,857
	35

	1999/00
	640
	1,950
	33

	2000/01
	735
	2,160
	34

	%change
	12.5
	16.3
	-


Source: HESA

	Table 3.6: Total HEI Students in engineering and technology

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	6,455
	13,352
	48

	1999/00
	5,990
	12,510
	48

	2000/01
	5,860
	12,870
	44

	%change
	-9.2
	-3.6
	-


Source: HESA

	Table 3.7: Total HEI Students in physical sciences

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	2,558
	7,494
	34

	1999/00
	2,540
	7,180
	35

	2000/01
	2,375
	6,970
	34

	%change
	-7.1
	6.9
	-


Source: HESA

	Table 3.8: Total HEI Students in technology disciplines 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998/99
	25,657
	66,233
	38.7

	1999/00
	25,800
	66,880
	38.6

	2000/01
	25,440
	71,960
	35.5

	%change
	-0.8
	8.6
	-


Source: HESA

Glasgow accounts for 31% of Scotland’s Biological Science students and 33% of those in related disciplines.  In addition, Glasgow also accounts for 37% of Scotland’s Computing Science which is a rise of over 26% since 1998/99. 

Overall Glasgow supplies over a third of all students in technology related disciplines.

3.3.2
Research
Postgraduate research activity is a good indicator of the extent of research within HEIs, and of major research strengths.  The Research Assessment Exercise (RAE) shows how the HEIs performed.   The RAE ratings are defined as follows:

5*
Research quality that equates to attainable levels of international excellence in a majority of sub-areas of activity and attainable levels of national excellence in all others.  

5
Research quality that equates to attainable levels of international excellence in some sub-areas of activity and to attainable levels of national excellence in virtually all others.  

4
Research quality that equates to attainable levels of national excellence in virtually all sub-areas of activity, possibly showing some evidence of international excellence, or to international level in some and at least national level in a majority.  

3a
Research quality that equates to attainable levels of national excellence in a substantial majority of the sub-areas of activity, or to international level in some and to national level in others together comprising a majority.  

3b
Research quality that equates to attainable levels of national excellence in the majority of sub-areas of activity.  

2
Research quality that equates to attainable levels of national excellence in up to half the sub-areas of activity.  

Table 3.5 details how the HEIs performed in the 2001 Research Assessment Exercise (RAE).

	Table 3.5: Rating of Departments

	
	Glasgow University
	Strathclyde University
	Glasgow Caledonian University
	Paisley University
	Total

	5*
	4
	-
	-
	-
	4

	5
	19
	10
	-
	1
	30

	4
	20
	15
	5
	1
	41

	3a
	4
	5
	6
	4
	19

	3b
	1
	2
	5
	2
	10

	2
	-
	-
	2
	3
	5

	Total
	48
	32
	18
	11
	109


Source: RAE

The HEIs in Glasgow and the West of Scotland had a total of 75 departments rated at 4 or above. 

Some of the 30 departments that achieved a 5 rating include:

· Statistics and operational research.

· Biological science;

· Veterinary science;

· Chemistry;

· Physics;

· Electrical and electronic engineering;

· Mechanical, aeronautical and manufacturing engineering;

· Pure mathematics

· Clinical Laboratory Science; 

· Applied mathematics.

These ratings show particular strength in the broad areas of computing; mathematics and statistics and biological and physical sciences.

3.3.3
Conclusions

The Glasgow area is therefore a major provider of both graduates operating in key science disciplines and in research in key technology areas. 

It has over a third of all Scottish technology related graduates and over 40 5 star rated research departments.  This is a prerequisite for any location in the attraction of new science and technology companies. 

4
BIOTECH SECTOR
4.1
INTRODUCTION

This chapter provides a more detailed analysis of some of the key science and technology sectors in Glasgow. It covers the:

· biotech/science sectors;

· software sector; and 

· other key sectors.

4.2
BIOTECHNOLOGY

4.2.1
Market Size
Scotland’s Biotechnology Community is estimated to have over 400 organisations and employ more than 24,000 people
, which represents 20% of the UK’s biotech companies.  The sector has shown strong sustained growth, and since March 1999 the number of core biotechnology companies has grown at an average of 30% per annum.  

This compares well to the European average of 17%.  Table 4.1 and Table 4.2 show the continuing increase in organisations in the biotech cluster.   

	TABLE 4.1: No of organisations in the Scottish biotechnology cluster

	 
	Biotech
	Support and supply
	Medical devices
	Academic/ research
	Total

	Mar 1999
	49
	93
	90
	25
	257

	Mar 2000
	68
	135
	90
	37
	330

	Sep 2000
	74
	163
	92
	53
	382

	Mar 2001
	81
	178
	94
	48
	401

	Sep 2001
	86
	192
	99
	51
	428


Source: Biotech Framework for Action 2001-2002

	TABLE 4.2: No of jobs in the Scottish biotechnology cluster

	 
	Biotech
	Support and supply
	Medical devices
	Academic/ research
	Total

	Mar 1999
	3,211
	2,976
	4,000
	2,542
	12,729

	Mar 2000
	3,344
	4,780
	4,000
	2,735
	14,859

	Sep 2000
	3,677
	4,969
	4,771
	5,013
	18,430

	Mar 2001
	3,743
	5,129
	5,774
	7,654
	22,270

	Sep 2001
	3,897
	5,571
	6,714
	8,224
	24,406


Source: Biotech Framework for Action 2001-2002

Between March 1999 and September 2001 there has been a 76% increase in biotechnology companies.  Support and supply companies have seen a rise of over 100% during the same time period.  Overall the biotechnology cluster has risen 67% over 3 years.  

Employment in the sector has also risen.  In biotech companies a rise of 21% has been recorded and overall the biotech cluster has seen a rise of 92% between March 1999 and Sep 2001.

The Glasgow area is currently home to around 90 biotech and related companies (19% of Scotland’s total
) with around 20 of these companies operating in the pure science areas. 

4.2.2
Strategic Framework

There are a number of initiatives and strategies currently working to support and strengthen the biotech sector including;

· Framework for Action Plan;

· Proof of Concept Fund;

· A Science Strategy for Scotland;

· Joint Infrastructure Fund (JIF);

· Science Research Investment Fund (SRIF); and 

· Bio-wise.

It is important to note that the above underscores the government’s commitment to the science and technology base and its desire to achieve significant levels of future growth. 

FRAMEWORK FOR ACTION 

Launched in 1999 the Framework for Action Plan provided specific aims for the development of the biotech sector over a four year period:

· Double the number of biotech companies from 50 to 100;

· Double the number of support and supply organisations;

· Double the employment in the cluster from 12,000 to 24,000.

The plan focused on three key areas:

· Building a critical mass;

· Improving performance; and

· Strengthening local and international networks.

The strategy is designed to support and strengthen the biotech sector.

PROOF OF CONCEPT FUND

The Proof of Concept Fund supports leading edge technologies emerging form Scotland’s universities, research institutes and NHS Trusts.  It helps researchers export their ideas and inventions from the lab to the global marketplace.

Since it’s introduction 83 projects have received funding with the biotech sector providing 36% of these projects.  Glasgow was responsible for 14% of projects.

In the most recent round of applications a total of 124 were received.  The biotech sector was responsible for 41% of these applications.  

The importance of this project is that it is driven by the desire to achieve higher levels of commercialisation of research which will ultimately lead to new companies and growth. 

A SCIENCE STRATEGY FOR SCOTLAND

Launched in 2001 the Scottish Executive’s first integrated strategy identifies five key objectives:

· maintaining a strong science base;

· increasing the effective exploitation of scientific research;

· ensuring that enough people study science to meet future needs of Scotland;

· promoting the awareness, appreciation and understanding of science across society; and

· ensuring the effective use of scientific evidence in policy formulation and resource allocation by government.

Bioscience, genomics and medical research are identified as priority areas that reflect Scotland’s current scientific strengths.  The Scottish Executive estimates it will spend £255m during 2001/2002.  Scotland’s science base has consistently secured a greater share of funding from the UK Research Councils (approx. 12%).  

At this rate Scotland can expect to receive over £400m in funding over the next three years from the Research Councils.

JOINT INFRASTRUCTURE FUND (JIF)

This government backed fund is designed to enhance the research infrastructure of the UK university sector.  To date £65.2 million has been allocated to projects in Scotland.

The fund was set up to address the problems of universities using outdated technology.  JIF can be used to provide buildings, equipment and other elements of infrastructure in universities.

SCIENCE RESEARCH INSTITUTE FUND (SRIF)

The SRIF is intended to replace to replace the JIF fund.  The £1bn initiative has, to date, awarded £75m to science research in Scotland.

The aims of the SRIF are to:

· contribute to, and invest in, the physical science research infrastructure of higher education institutions;

· where appropriate, to facilitate productive collaborative partnerships between higher education institutions (HEIs) and between HEIs and industry, charitable bodies, Government and Scottish Executive departments, NHS Trusts and other funders of science research; and 

· enable internationally competitive research to be undertaken, particularly in areas of strategic priority for Scotland and the UK. 


BIO-WISE

Bio-wise is a major UK government programme funded by the DTI. It aims to:
· improve the competitiveness of UK industry through the use of biotechnology; and
· support the development of the UK biotechnology supplier industry.

Biotech is a strong and growing sector not only within Scotland but also throughout Europe.  Recent predictions expect the Europe’s Biotechnology industry to be worth $100 billion and employ 3million people by 2005.     

4.3
SOFTWARE SECTOR 

4.3.1
Introduction
This section examines data on employment and the business stock within the Software sector at the Scottish and, where data permit, Glasgow levels.  Four datasets have been used to enable a more detailed picture of the sector to be built-up.  

Two of these are internal databases for SE and Scotland IS, the latter being the representative organisation for the sector, while two are official, secondary data.  These are:

· Scottish Enterprise National Software and E-business Supplier Database for 2002;
· ScotlandIS data for 2001; and

· Inter Departmental Business Register (IDBR) data for 1997 and 2001, and Annual Business Inquiry (ABI) data for 1998 to 2000.

4.3.2
Scottish Enterprise Data
SE maintains a database of software and e-business suppliers.  At present the information contained on the database is limited to a count of the number of businesses at the LEC and Scottish levels.  


BUSINESS STOCK

According to the database there are a total of 1,583 software companies within Scotland.  Of these 96% are within the SE area.  Glasgow represents 14.9% of those companies while the West of Scotland (incl Glasgow) represents 36.2%.


SCOTLANDIS

ScotlandIS represents, promotes and serves around 500 internet, software and multimedia businesses throughout Scotland. It has been brought together through the merger of the Scottish Software Federation, the Interactive Media Alliance Scotland, and the Internet Society of Scotland.

The Royal Bank of Scotland and ScotlandIS have collaborated to develop the Scottish Technology Industry Monitor (STIM).  STIM is a biannual survey of companies in the information and communication technologies (ICT) industry in Scotland.  The results from the first survey were published in July 2001.

The first stage in developing STIM was to define what is meant by the ICT industry as a range of definitions exists. The STIM highlighted that for the survey partners, it was critical that the definition referred to a meaningful grouping of companies, but also provided an objective measure of the size of the industry. This meant:

· hardware and communications companies were included, but not companies producing components for these sectors;

· companies providing support services were included, in areas such as  consultancy and project management; and

· most importantly, only ‘true’ ICT companies were counted.
· The focus of STIM is to examine the profile and performance of the SME, largely indigenous, segment of the ICT industry in Scotland. Criteria were used to restrict the survey population to exclude operators at the larger end of the market.

According to STIM, a total of 950 companies operate in the SME segment of the ICT industry in Scotland.  This segment was also estimated to have a total annual turnover of around £1.4 billion, equating to over 2% of Scottish GDP.

According to STIM “whilst SMEs represent the vast majority of ICT businesses, they do not reflect the total scale of the ICT industry in Scotland. The larger companies, whilst small in number and largely overseas owned, will make up the majority of the value of the industry. When this is added to turnover for the SME segment, the total industry may approximate to 15% of GDP”.
The largest proportion of companies provides software services (40%) with further 22% providing software products.  Some 82% are indigenous companies – either independent or headquartered in Scotland.

The latest survey was published in August 2002.  This highlighted that during 2002 output across global Information and Communications technology (ICT) had continued to fall in the first half of 2002 and the outlook had become increasingly uncertain.  STIM reported that the downward trend looked to have bottomed out but the timing and extent of recovery was uncertain.  Other findings from the latest survey are that:

· investment is expected to recover slowly throughout 2002 but full recovery is not expected until the second half of 2003

· 23% of SMEs reported turnover was up for the six months up to march 2002 compared to 39% who had expected an increase in turnover;

· 24% of companies reported an increase in employment over the same period, this was very close to the 25% who had expected an increase;

· average employment levels decreased from 28 to 21 with the vast majority employing fewer than 50 staff (92%).  within firms did increase, but only marginally; and

· sales within Scotland has fallen from 31% to 14% but sales to the rest of the UK has increased. Sales to North America and Europe have continued to be affected by the downturn.

However, the majority of Scottish ICT businesses remained optimistic with 58% agreeing with the statement that ‘prospects for the ICT industry will improve in 2002’.  In addition, a positive balance of 43% and 26% expect turnover and employment, respectively, to increase during the six month period to December 2002.

4.3.4
IDBR and ABI
Four digit SIC definitions of economic activity are the most disaggregated level of definition of business stock and employment available. Whilst there are problems finding a good match between SIC definitions and the software sector, it does give us some further insight into its scale and nature.  

The four digit SIC definition used is 72.20: Software Consultancy and Supply, which includes:

· analysis, design and programming of systems ready to use:

· analysis of the user’s needs and problems, consultancy on the best solution

· development, production, supply and documentation of order-make software based on orders from specific users

· development, production, supply and documentation of ready-made (non-customised) software

· writing of programs following directives of user.

This class excludes:

· reproduction of non-customised software; and

· software consultancy related to hardware consultancy

	Table 4.3 : Software consultancy and supply

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998
	824
	2441
	38

	1999
	944
	2782
	34

	2000
	939
	2778
	34

	% change 
	14
	14
	-


Source: ABI

Glasgow and the West of Scotland has kept pace with the Scotland increasing its number of businesses by 14% over 3 years.

According to IDBR data there was a total of 2,660 companies in Scotland in 2001, accounting for 4.3% of all software companies in the UK.  Glasgow accounted for 12% of all Scottish companies while the West of Scotland (including Glasgow) makes up for 36.2%.

	Table 4.4: size of companies in software sector

	
	Employment Sizebands

	
	1-9
	10-19
	20-49
	50-99
	100-199
	200-499
	500-999
	1000+
	Total

	Glasgow 1997
	240
	15
	5
	5
	0
	0
	0
	0
	265

	Glasgow

2001
	310
	10
	10
	5
	0
	0
	0
	0
	335

	% change
	29.2
	-33.3
	100.0
	0.0
	0
	0
	0
	0
	26.4

	W.Scotland 1997
	655
	20
	5
	5
	0
	0
	0
	0
	695

	W.Scotland 2001
	890
	15
	20
	5
	0
	0
	0
	0
	940

	% change
	35.9
	-25.0
	300.0
	0
	0
	0
	0
	0
	35.3

	Scotland 1997
	2,125
	55
	50
	10
	5
	0
	0
	0
	2,245

	Scotland 2001
	2,635
	70
	55
	20
	10
	0
	0
	0
	2,790

	% change
	24.0
	27.3
	10.0
	100.0
	100.0
	0
	0
	0
	24.3


  Source: IDBR

The data show that Glasgow has experienced a 26.4% increase over a four year period – around 7% growth per annum.

	Table 4.5: turnover of companies in software sector

	
	Turnover sizebands (£ thousand)

	
	£1 - 49
	£50 - 99
	£100 - 249
	£250 - 499
	£500 - 999
	£1000 - 4999
	£5000 - 9999
	£10000 - 49999
	£500000+
	Total

	Glasgow 1997
	110
	60
	30
	15
	10
	10
	0
	0
	0
	235

	Glasgow 2001
	85
	135
	35
	10
	15
	15
	0
	5
	0
	305

	% change
	-22.7
	125.0
	16.7
	-33.3
	50.0
	50.0
	0
	-
	0
	29.8

	W.Scot 1997
	325
	195
	65
	25
	15
	15
	0
	0
	0
	655

	W.Scot 2001
	240
	430
	120
	25
	35
	25
	0
	5
	0
	880

	% change
	-26.2
	120.5
	84.6
	0
	133.3
	66.7
	0
	0
	0
	34.4

	Scotland 1997
	1,065
	625
	200
	80
	50
	45
	5
	0
	0
	2,075

	Scotland 2001
	675
	1,360
	360
	105
	75
	70
	10
	5
	0
	2,660

	% change
	-36.6
	117.6
	80.0
	31.3
	50.0
	55.6
	100.0
	0
	0
	28.2


  Source: IDBR
Since 1997 Scotland has seen a 28.2% rise in software companies with Glasgow and the West of Scotland having a 29.8% and 37.3% rise.

4.4
OTHER SECTORS
4.4.1
Electronics and Related

As a result of global economic factors the electronics and telecommunications industry in Scotland has been restructuring itself over the last two years.

As part of this process the Electronics Industry Plan was launched in October 2001 to assist in the transformation of the sector.  The action plan identified four key themes, which were:

Skills – To ensure that the industry has the required skill sets to meet its needs for future development.

Research and Development – To grow Scotland’s Research and Development capability and improve the commercialisation of research within Scotland.

Supply  Chain Development  – To support the growth and development of the indigenous Scottish supply chain.

Environment – To ensure the electronics sector can meet the obligations of existing and emerging European Directives imposed on manufacturers of electronic and electrical products.

The launch also ring-fenced £27m for the higher value areas of optoelectronics, microelectronics and communications technology.

Table 4.6 shows the latest ABI data on the electronics manufacturing sector. 

	Table 4.6: manufacture of Electronic Equipment 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998
	78
	182
	42.9

	1999
	76
	172
	44.2

	2000
	83
	171
	48.5

	% change 
	6.4
	-6.0
	-


Source: ABI

Since 1998 Glasgow and the West of Scotland have increased their number of companies in the manufacture of electronic equipment by 6.4% while the Scottish figure has fallen by 6%. 

Table 4.7 details the changes in the telecommunications sector.

	Table 4.7 : telecommunications 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998
	137
	453
	30.2

	1999
	155
	458
	33.8

	2000
	190
	526
	36.1

	% change 
	38.7
	16.1
	-


Source: ABI

In telecommunications there has been a rise of 38.7% in Glasgow and West of Scotland while a significant but smaller rise of 16.1% at the Scottish level.  Glasgow and the West of Scotland have also increased its share in Scotland by nearly 6%.

Table 4.8 details the companies involved in the manufacture of precision instruments
	Table 4.8: manufacture of precison instruments 

	
	Glasgow/WoS
	Scotland
	% of Scottish total

	1998
	145
	397
	36.5

	1999
	138
	390
	35.4

	2000
	137
	364
	37.6

	% change 
	-5.5
	-8.3
	-


Source: ABI

Although Glasgow and the West of Scotland have increased their percentage of Scottish companies by just over 1% since 1998 there has been an overall decrease of 5.5% while Scotland has decreased by 8.3%. 

5
FUTURE PROSPECTS

5.1
INTRODUCTION
The previous Chapter has provided a market overview of those companies operating in the agreed key market areas.  For the purpose of this report, however, it is more important to consider the future prospects of these companies and market areas.

This Chapter therefore presents and analysis of future growth prospects and tries to relate this to the future land and property requirements for Glasgow. 

5.2
MARKET SIZE
The previous analysis suggests that the market in Glasgow is as follows:

	TABLE 5.1: MARKET SIZE
	

	
	No of Companies
	Employment
	Average Company Size

	All Knowledge Industries
	4,562
	88,376
	19

	Science and Technology
	842
	15,227
	18


The average size of companies should be treated with caution.  The earlier analysis showed that nearly 90% of companies employed under 20 and the average will be influenced by a small number of large companies.  

It would therefore appear that the average size will be more likely be around 10 employees per company. 

5.3
GROWTH TRENDS
In order to understand the likely growth prospects for the science an technology companies, we have drawn on a number of sources as reported below:

· Scottish Enterprise: The Scottish Labour Market 2002;

· SLIMS: The Knowledge Economy;

· Business Strategies: Data on growth prospects for the Scottish economy;

· Cambridge Econometrics/Department of Employment; and

· a range of other industry publications.

The various data sources are provided in the appendix and we present our analysis below. The data sources all use different starting points with some using employment data while others use labour market and occupational data. 

In relation to the labour market data we have used the following SOC (Standard Occupational Classification) codes:

· science and technology professionals;

· health professionals;

· teaching and research professionals;

· business and public sector professionals;

· science and technology associate professionals; and

· health and social welfare associate professionals. 

While the absolute numbers in these occupational categories will include non-relevant occupations, it is the general trends we are more interested in analysing. 

We have therefore used our own analysis to try and obtain a like for like comparison.

	TABLE 5.2: EMPLOYMENT GROWTH TREND COMPARISONS

	PAST TRENDS

	Annual Business Inquiry 
	1998
	2000
	Change
	Annual Change

	Employment Scotland
	96,559
	107,265
	11%
	3.7%

	Employment Glasgow
	9,038
	15,227
	68%
	22%

	
	
	
	
	

	UKSPA
	1993
	2001
	Change
	Annual Change

	Employment in Science Parks
	1,696
	5,976
	252%
	28%

	
	
	
	
	

	FUTURE TRENDS

	Department of Employment
	1995
	2010
	Change
	Annual Change

	Forecast employment
	264,456
	366,861
	40%
	2.7%

	
	
	
	
	

	Scottish Enterprise
	2001
	2006
	Change
	Annual Change

	Forecast occupations
	325,000
	350,000
	8%
	2%

	
	
	
	
	

	Business Strategies
	2001
	2011
	Change
	Annual Change

	Forecast Employment
	354,000
	419,000
	18%
	1.8%

	Forecast Occupations
	378,000
	399,000
	6%
	0.6%

	
	
	
	
	


The UK Treasury forecast long term employment growth for the UK lies in the range 0.5% - 1.0%, although the forecast for Scotland is only 0.1%.  However, these figures include all sectors of the economy and in particular, manufacturing and primary industries which are forecast to experience long term employment losses. 

Employment forecasts for the service sector in general, are forecast to increase at around 3% per annum. 

At the more detailed level, there are a variety of scenarios for sub sectors and clusters. For example, trend growth grates in biotechnology have been around 30% per annum, consistent with the long term trends within science parks in the UK.

However, this figure appears over ambitious in the long term as part of the growth was achieved through relocation and recalculation of baseline data. Nevertheless, those sectors generally will be seeking to target at a minimum double digit growth.  This is consistent with the ambitions of the Executive and Scottish Enterprise who have already committed significant resources to achieve this policy goal. 

In terms of forecasting the future demand for science park type accommodation, we therefore propose a range of scenarios to consider the likely options.

The pessimistic scenario is based on the forecast long term trend figures with the optimistic one being based on achieving double digit growth.  We have based the property requirements on an employment density of one FTE per 200 sq ft.

	table 5.3: FIVE YEAR employment growth scenarios (GLASGOW)

	
	Current employment
	Forecast employment
	Five year increase
	Property Requirement
	Increase in company base

	2% Annual Growth
	15,000
	16,500
	1,500
	300,000
	150

	5% Annual Growth
	15,000
	18,750
	3,750
	750,000
	375

	10% Annual Growth
	15,000
	22,500
	7,500
	1,500,000
	750


The analysis shows that the optimistic scenario would require a further 1.5 million sq ft of new science and technology accommodation over the next five years (300,000 sq ft per annum).

However, the preferred option would be based on a mid range scenario that would require an additional 750,000 sq ft (150,000 sq ft per annum).  Importantly, the bulk of this will be new property reflecting the complete absence of any science park type property of this kind in or around Glasgow.

This does not imply that all science and technology new activity will (or should) take place in a science park location and this figure would therefore be a maximum. 

5.4
MARKET SEGMENTATION
This section considers in more detail the nature and type of technology company. The market will comprise a number of sub segments:

· spin outs from HEIs;

· other new start companies;

· existing companies expanding; and

· companies relocating.

Currently there are around 10 spin outs on an annual basis from within the HEI sector. Although this figure is low, it is believed that the current activity within the HEIs including the recently introduced Proof of Concept Fund and the Intermediate Technology Institutes will increase these figures considerable in the near future. 

In 2002, there were roughly 2,500 start ups in Glasgow.  Based on a share of overall company base of 5% this would assume that there could be around 125 new technology start ups per annum. 

In terms of the existing company base, there are already around 850 indigenous companies in Glasgow all of whom have the potential to grow and expand.

Finally, Glasgow “imports”  around 5,000 new jobs per annum. Using a similar co-efficient, suggests an import of around 250 science and technology jobs per annum. Using average employment figures this suggests around 25 FDI companies per annum. 

The overall market size for science and technology property over the five years will therefore comprise around 1,725 companies which equates to nearly five times the mid-range scenario detailed earlier.  

Therefore this implies that one in five technology companies will locate within a new science park – a not unreasonable assumption.  However, if it was felt that it was possible for market penetration to be increased there could be a case for increasing the development rate beyond 150,000 sq ft per annum, although at this stage we find little evidence to support this. 

6
SCIENCE AND TECHNOLOGY PARKS

6.1
INTRODUCTION

This Chapter considers in some detail science parks and what constitutes a successful science park. It identifies the lessons of previous interventions and the position of Glasgow within the wider market.

6.2
SOME DEFINITIONS
There are many definitions of what constitutes a science park. Table 6.1 below presents a few of these from leading authorities in the field.

	table 6.1: science park definitions

	Source
	Definition

	United Kingdom Science Park Association (UKSPA)
	“A Science Park is a business support and technology transfer initiative that:

· Encourages and supports the start up, incubation and development of innovation-led, high growth, knowledge-based businesses

· Provides an environment where larger and international businesses can develop specific and close interactions with a particular centre of knowledge creation for their mutual benefit

· Has formal operational links with centres of knowledge creation such as universities, higher education institutes and research organisations”



	International Association of Science Parks (IASP)
	“A Science Park is an organisation managed by specialised professionals, whose main aim is to increase the wealth of its community by promoting the culture of innovation and the competitiveness of its associated businesses and knowledge-based institutions.  To enable these goals to be met, a Science Park stimulates and manages the flow of knowledge and technology amongst universities, R&D institutions, companies and markets; it facilitates the creation and growth of innovation-based companies through incubation and spin-off processes; and provides other value-added services together with high quality space and facilities”.



	UK Parliament Select Committee
	“A science park offers good quality accommodation and business support services to companies which are commercialising new and existing technologies, with the aim of wealth creation and employment generation.”




UKSPA’s strict definition sets out a clear requirement for science parks to nurture and sustain research-led organisations and to maintain links with academic institutes.    The IASP adopts a more inclusive approach, and indeed suggests that the term “science park” is interchangeable with “technology park”, “technopole” or “research park”.  By comparison, the Select Committee’s description is rather vague (although their reporting is extremely detailed and informative).  

From a property development perspective, industry journal Property Week notes (3 May 2002) that “the key selling point for any science park is its links to Universities”.  This suggests that the additional value conferred by a university brand may be pertinent to the private sector as occupier, developer, or investor.

An extensive literature search did not reveal any particular insights as to the effectiveness of science parks, other than a single publication (Westhead and Storey,1994) which noted that employment gains among technology firms based on science parks was double that of those located elsewhere.  

A UK Government Select Committee report of 1997 noted mixed experience of science parks in Britain.  Some, most notably Cambridge Science Park, had been very successful, while others remained too small and in many instances interaction between companies and universities had been hard to achieve.  

UKSPA is understood to be commissioning comprehensive research into the effectiveness of formal science parks during 2002/ 2003.

6.3
INTERNATIONAL SCIENCE PARKS

The International Association of Science Parks (IASP) has 251 full members.  As noted above, this organisation’s definition of what constitutes a science park is potentially more inclusive than others’.  

The two charts illustrate occupier activities and origins for IASP member science parks.  The first indicates that the largest science park sector is information and communications technologies (26%), followed by biotechnology and life sciences (20%).  These two are well ahead of the next largest sectors which are, respectively, electronics and computers, agro-food, environmental, new materials and pharmaceuticals. 

In terms of company origins, the majority (54%) moved to their science park location from elsewhere.  The remaining 46% either set-up on a science park, were incubated on-site or spun-out from a research institute or other organisation.  Within the UK, 20% of science park occupiers are direct spin-outs from the associated HEI (source: UKSPA).

All IASP science parks have full time management - 65% of science parks have 1-10 full-time staff and 35% have more than 10. Recent reviews report a significant positive effect arising from management of science parks.  Some of these impacts are direct – such as effective tenant selection, lettings, rent collection and rent review negotiation.  Other impacts arise more from park philosophy and policy, such as providing a supportive environment, flexible leasing and responsive property offer, stimulating technology transfer, promoting HEI links, disseminating information, facilitating shared social and recreational facilities and acting as brokers to finance, services and business advice.

Notably - although perhaps not surprisingly given IASP’s comparatively loose definition of a science park - only 32% of its 251 member parks are located in or adjacent to a University or on University-owned land.  Indeed, the average distance of an IASP science park from a university is 19 kilometres.
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6.4
UK AND SCOTTISH SCIENCE PARKS
The United Kingdom Science Park Association has fifty-three
 full-time members.  Scotland has ten of these science parks (see Table 6.2).  While not all science parks are of the same size or have the same impact, it is notable that a disproportionate (to economic activity) one-fifth of UK science parks is in Scotland.  Furthermore, seven of these eleven science parks are in the East of Scotland – in Lothian, Dundee and Aberdeen – while only three are in the west and one is in Stirling. Of the three new members in the most recent UKSPA directory, one is Edinburgh Technopole, a joint venture between University of Edinburgh and property developers Grosvenor. 

	TABLE 6.2: SCOTTISH SCIENCE PARKS

	Name
	Comments

	West of Scotland Science Park, Glasgow
	Established science park

	SE Technology Park, East Kilbride
	Former nel facility, now se –owned

	REBIC, Rosyth
	Incubator building

	Hillington Park Innovation Centre
	Incubator Building

	Stirling University Innovation Park
	Established science park

	Edinburgh Technopole
	Recent venture

	Heriot-Watt University Research Park
	Scotland’s first science park (1971)

	Pentlands Science Park, Penicuik
	Centred around Moredun Institute

	Elvingston Science Centre
	Small technology-based venture

	Aberdeen Science & Technology Park and Offshore Technology Park
	Established, mature park and offshoot for offshore industries


Table 6.3 provides a city-based analysis of science park accommodation.  This clearly demonstrates Glasgow to be underweight relative to Aberdeen, Edinburgh and Stirling – each has around five times as much science park floorspace per head of population as does Glasgow.

	Table 6.3
	Population (2001)
	Science Parks
	Science Parks per head of Population

	Glasgow
	577869
	15000 sq.m.
	0.026 sq.m.

	Edinburgh
	448624
	50000 sq.m.
	0.111 sq.m.

	Aberdeen
	212125
	30900 sq.m.
	0.146 sq.m.

	Dundee
	145663
	Technology and Medipark but no UKSPA-recognised park
	-

	Stirling
	86212
	10300 sq.m.
	0.119 sq.m.


The chart illustrates the sectoral split of occupiers at Scotland’s science parks
.   This analysis confirms that Scotland’s science parks are similar in sectoral terms to the International Association of Science Parks analysis earlier - information and communications technologies is again the largest sector, followed again by biosciences.
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One of the difficulties of analysing the market for science parks is that other types of location can accommodate similar (or indeed identical activities). These are classified and Scottish examples provided in Table 6.4.  

	TABLE 6.4: ALTERNATIVE SCIENCE AND TECHNOLOGY LOCATIONS

	Type of location
	Example(s)

	Major single-user campuses
	Inveresk Research’s headquarters facility in Lothian

	Mixed-use technology parks
	Dundee Technology Park (Axis-Shield, Cyclace).  Kirkton Campus (Serologicals).  Hamilton International Technology Park.

	Mediparks
	Dundee and Lanarkshire Mediparks.  The proposed Centre for Biomedical Research Centre at Little France in Edinburgh is based upon a similar concept of life sciences activity, but potentially on a much larger scale.  May be potential at Glasgow hospital sites too.

	Research Institutes
	Hannah Research Institute (Ayr), Roslin Research Institute (Lothian).

	University Incubators
	Strathclyde University Incubator.  King’s Buildings, University of Edinburgh.

	Technology Institutes
	Institute for System Level Integration (Alba Centre, Livingston).  SE plans to invest a reported £450 million in three new Intermediate Technology Institutes – Energy (Aberdeen), Digital Media (Glasgow) and Biosciences (Dundee)

	General locations
	Organon at Newhouse Industrial Estate




Estimates by Ryden indicate that the total stock of science park accommodation in Scotland is 180,000 sq.m.
 This stock has taken approximately 30 years to establish, although the table of alternative locations demonstrates that the rate of development is higher than the science park stock figure might otherwise suggest.   Other points to note about Scotland’s science parks are:

· All existing science parks are in campus environments.  These range from higher density, urbanised environments such as Scottish Enterprise Technology Park (East Kilbride) to lower density landscaped environments such as Pentlands Science Park (Penicuik).

· The standard science park product is a building having office, laboratory and circulation space, usually (but not always) set within a low-density, campus environment.   Implicit or explicit within most science parks is the concept of progression – from incubator space to multi-let then larger or single buildings as companies move through the innovation-production pipeline.

· All science parks were provided by public-public or public-private joint ventures.  This reflects the risk profile of developing premises for a narrow market segment, where companies are typically research-led rather than providing staple products or services.

· Speculative property development is very limited, again reflecting the risk profile.  Currently there are very few examples of new, speculative development on Scottish science parks, although West of Scotland Science Park and Scottish Enterprise Technology Park have benefited from recent investment by developer Neilstra.  

· Ryden has analysed potential future supply of science park accommodation to 360,000 sq.m.  This includes the potential extension to Heriot-Watt Research Park (currently the subject of developer bids to joint venture with SE Edinburgh & Lothian), Edinburgh Technopole and SE Glasgow’s City Science.

· Virtually all of the science parks have a unique selling point.  Typically this is a strong association – and frequently co-location – with a University or Research Institute.  However, two of the newer science parks recognised by UKSPA – Rosyth Europarc Business Innovation Centre and Hillington Park Innovation Centre – are exceptions.  These are specialist centres located within large, mixed-use business locations rather than offshoots of institutional research.

· Total floorspace between the ten UKSPA-recognised science parks listed in Table 2 is estimated at 180,000 sq.m. No formal analysis of non-UKSPA locations (Table 6.3) has been undertaken, but market knowledge suggests that including these would at least double Scotland’s total science and technology floorspace.

· Science parks’ research-led nature and out-of-town locations mean that rents are typically cost rather than market driven.  This means that there is comparatively little differentiation between locations.  Rentals for standard science park units range from £108 per sq.m. (for example Hannah Research Park, Ayr) to £150 per sq.m. (for example Edinburgh Technopole).  

· Rentals for incubators offering short leases and support facilities range from £160 (quoting rent for Roslin Biocentre, Midlothian) up to £375 per sq.m. (Alba Centre, Livingston).  

· Park differentiation is evident in large settlements.  Edinburgh offers mixed-use science parks and potential at Heriot-Watt and Technopole, plus specialist life sciences at Pentlands, Roslin, Gowkley Moss and the proposed Centre for Biomedical Research at Little France, and, further afield, information technology and incubation at the Alba Centre, Elvingston and Rosyth.  Aberdeen offers complementary facilities from incubation to established companies at its three contiguous campuses at Aberdeen Science and Technology Park, plus the more industrial-based Aberdeen Offshore Technology Park.  Glasgow’s West of Scotland Science Park offers some differentiation on its Kelvin (small companies) and Todd (single user) campuses, and the city-region also has the general SE Technology Park, specialist Lanarkshire Medipark and incubator at Hillington.

6.5
GLASGOW CITY-REGION
Tables 6.5 and 6.6 below indicate the existing stock of science parks in the Glasgow city-region and also planned new science parks in Glasgow.

	TABLE 6.5: EXISTING SCIENCE PARKS IN THE GLASGOW CITY-REGION

	Name
	Comments

	West of Scotland Science Park
	JV between SE Glasgow,  Glasgow and Strathclyde Universities. 15000 sq.m. of buildings on 25 hectares of land, between Kelvin and Todd Campuses. Around 27 companies including Vosper International Ltd, Pantherix Ltd., Q-One Biotech Ltd. and Coherent.. In market terms this is a unique offer in Glasgow.  Occupancy rates are consequently very high and relate well to the research specialisms of Glasgow institutions – biosciences, ICT, environmental and opto-electronics as well as more general business and technological consultancy.

	SE Technology Park (East Kilbride)
	Former National Engineering Laboratory, taken over by SE in 1994.  Companies include Lexware International and HM Electronics. 31 hectare site providing 46000 sq.m. of property. As at 2002, NEL occupied approximately 55% of floorspace, and is presently rationalising from 5 buildings into three. In development terms the Park benefits from having already been largely developed prior to re-branding, although there has been subsequent activity including developer Neilstra providing new buildings.  No detailed work has been undertaken to assess whether the Park has any catchment overlap with Glasgow and/or West of Scotland Science Park.  

	Hillington Park Innovation Centre
	Hillington Park Innovation Centre opened in 2001 and at the most recent report had more than 30 small hi-technology companies employing more than 200 people. This heralds a new breed of science park, being essentially the high-technology and start-up element of a much larger business location.  Developed by a public-private partnership, it provides 2660 sq.m. of incubation space in 63 units and achieved high occupancy within months of opening.


In terms of large-scale stock, the principal science parks are WoSSP and the SE Technology Park in East Kilbride. The latter is a more general, urban development than some of the more specialist locations elsewhere. 

The three potential future Glasgow science parks offer entirely different propositions – a low-density campus extension (WoSSP), high density inner city with proximity to Universities and other amenities (City Science) and an edge-city greenfield location (Robroyston).  

	TABLE 6.6: PROPOSED SCIENCE PARK LOCATIONS IN GLASGOW 

	Name
	Comments

	West of Scotland Science Park extension
	Two potential expansion areas under consideration.  Riding School for the Blind is leased from Glasgow City Council.  8 hectares (capacity plus remaining capacity at phase one to be confirmed). 

	City Science, Gallowgate
	Knowledge industry element of mixed-use, inner city regeneration project.  Planning consent for 50000 sq.m. of accommodation targetted at software, optical, electronics, life science and other University spin-outs. 

	Robroyston
	Former single user site adjacent to M80.  SEG servicing and seeking private sector partner.  3720 sq.m. incubator and 5 units of 930-1390 sq.m. planned. Targetted at general technology uses. 


6.6
EMERGING THEMES

The above analysis has led us to offer a number of observations.  These are detailed below:

· Definitions of what is a science park vary, but all emphasis the commercialisation of research leading to economic growth;

· There is some evidence for positive economic development impacts achieved through science parks;

· From a market perception, there may be a brand value attached to science parks and/ or the research and HEI they are associated with.  There is some evidence for the importance of physical proximity, but by no means all science parks have this;

· Among international science parks, ICT and biotechnology/ life sciences account for almost half of occupiers (although both face substantial investment and commercialisation challenges);

· All science parks have full-time management.  Evidence suggests that this has a positive impact upon performance;

· In property terms, the standard science park product comprises multi-use buildings (offices, laboratories, production space) offering graduated space from incubator up single occupier facilities, typically in a campus environment;

· Scotland has eleven of the UK’s fifty-three UKSPA science parks, and the east of Scotland has seven of these;

· Whether measured in terms of simple numbers or total floorspace, Glasgow is comparatively underweight in terms of science parks (this is acknowledged in the recent SPP2);

· Glasgow has three potential new science park locations with differing market offers.  Additionally, the city has many other urban regeneration initiatives underway (for example Clyde Waterfront) which may attract interest from knowledge-based companies. 

· The broad range of specialist locations presented above suggests that it will be crucial to identify the role of each of Glasgow’s potential new science park locations.  A portfolio of suitable locations (with appropriate planning or development restrictions) may be preferable to a mono-park approach, matching the University Park – Technology Park – Research Institute – Medipark groupings seen elsewhere.   Equally, a pipeline of developments will be required to ensure market requirements are met from the short through to the long term. 

Given the likely scale of future public sector investment, any new major investment should be thoroughly researched prior to reaching expensive  (and non-refundable) decisions. 

We would therefore conclude that the prior to any major commitments at Robroyston, SE Glasgow consider in more detail their long term science and technology strategy as it relates to land and property. This should include, as a matter of course, a detailed option appraisal to determine the correct mix and location for new interventions.

7
CONCLUSIONS

This report has been undertaken to assist SE Glasgow understand in more detail the likely market for property form science and technology companies and to provide market information to allow them to generate private sector support for future development activity.

The analysis has identified the scale and make up of the market and provides analysis that would be capable of being used by interested developers in undertaking any future appraisal.  It also highlights lessons from previous science park interventions that could be used in specifying future science park developments. 

To enable SEGL to develop a robust CP Technology Strategy, there is perhaps a need to consider the wider Glasgow/West of Scotland science park offering, including:

· how will a new science park fit into the wider market for science and technology, in particular, through providing a “ladder” of accommodation from incubation through start up and development to final establishment of a fully independent company?

· how does SE Glasgow’s property strategy fit with the needs and opportunities  of the HEIs and how should they be involved in future development?

· how will it integrate with their own internal focus through Targeting Technology?

· how will it integrate with other Glasgow projects (both science park and other development projects) and those outside the city such as the proposals to extend the incubation centre at Hillington?

· what should be the mix of property options to be developed and what is the best delivery mechanism? In order to answer this we may wish to consider in more detail which market areas Glasgow has a competitive advantage.

· where should any future development optimally be located? 

The above presents SE Glasgow with a range of issues for further consideration. 
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� Biotech Scotland Framework For Action 2001-2002


� Biotechnology Scotland – Source Book 2002


� There are also eleven associate members.  These tend to be science parks in the early stages of development which aspire to full membership of UKSPA in the future.


� Source: Ryden, 2002.  Indicates occupational split by number of companies.


� Note that includes accommodation at some research institutes, but not SE Technology Park
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