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Section 1 Skills : The Foundation of the UK Software Economy

Gerry McAlister
Director , Higher Education Academy - Information and Computer
Sciences

Computing Science degree programs in Higher Education, in comparison to most
other disciplines, are relatively new considering that they did not exist until the
second half of the twentieth century. The academic perspective of the subject
evolved from other disciplines such as electronic engineering, mathematics,
aspects of business and other scientific based subjects. The early computing
curriculum focused on machine and assembly language programming and other
languages such as Algol, basic operating systems, study of compilers and
assemblers and a mathematical approach to theory. These skills were deemed
those necessary to apply the emerging technology to the then limited
applications of largely mathematical calculation and data processing.

Today we live in an entirely different technology world of internet, multimedia,
web technologies, scripting languages, social networking, mobile and distributed
computing and games devices. Computing is all pervasive and applied to
practically every aspect of life, although often opaque. The curriculum has thus
evolved beyond recognition to concentrate on Internet friendly and obj ect
oriented languages, network protocols, graphical user interface design, large and
distributed database models and topics encroaching on current research work
such as artificial intelligence. It is unlikely that any discipline has had to deal with
such a dynamic change in curriculum in order to keep producing graduates with
the appropriate skills for the modern age. However practically every university in
the UK has a computing science department, approximately 120 in all, and the
subject has had major significance in many. Additionally many enter the
profession from sub degree routes and other subject area qualifications.
Professionals in the discipline also very often require a mixture of technical and
business skills, the degree of which depending on the business nature.

Attracting more students to study the subject has been a matter of concern to
the industry for some time ™. From a high | evel of
com boomd of 2000/ 2001 there has be
higher education and indeed in the study of the subject at school level. This is in
the light of increasing demand for skilled computing professionals. Many reports
have speculated on the reasons and offshoring, image and aversion to the

! Technology Counts IT & Telecoms Insights 2008 e-skills UK
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analytical nature of STEM (Science, Technology, Engineering and Mathematics
based subject disciplines have been postulated. In common with most STEM
subjects the failure to attract more females into the discipline results in the
sector missing out on a large proportion of the available talent pool.

In addition to the skills emerging from more conventional routes from schools
directly through the higher education system, up skilling of the workforce, as
identified by the Leitch? report, needs to play an ever more important rol e. More
input from industry into the higher education system and accreditation for Work
Based Learning by universities has an important role to play. This requires
considerable effort from both parties. It is complicated by the nature of the IT
business, embracing both small and major companies, with a diverse range of
business objectives. Many find it difficult to articulate what their skills
requirements are and the time sequence through conventional university
programs does not correlate well with soft ware application deadlines and release
dates. To counteract this timely intervention through CPD (Continuing
Professional Development) modules must play a more significant part in
facilitating greater employer engagement with the educational establishment s.
Change is needed and Industry, educational establishments and government
must work together to sustain the high value of the UK knowledge based
economy’. It is crucial that universities produce the graduates the economy
needs, with the skills that emplo yers value.

Part 1.01 Graduates Entering the Software Industry

Part 1.01.1 Introduction to the cpSTEM subjects and Methodology

The term STEM incorporates subjects that belong to the Sciences, Technology,
Engineering and Mathematics and have commonly been referred to as the key
disciplines underpinning a knowledge and innovation-based society* °. It is also
well perceived that these STEM subjects create skilled individuals that gain
employment within the software industry.

The sciences portion of the STEM definition cover a broad number of subjects
and can include computer science, chemistry, as well as the physical and
biological sciences. For the purposes of this analysis, both chemistry and

Zhitp://mww.hm -treasury.gov.uk/independent_reviews/leitch_review/review_leitch_index.cfm
% Higher Level learning. Universities and employers working together. Universities UK
* http://www.doleta.go v/Youth_services/pdf/STEM_Report_4%2007.pdf

® http://www.umich.edu/~advproj/ncid/assessing_programs.pdf
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biological sciences were not amalysed, as these subjects are not directly relevant
in creating skill sets relevant to the software industry.

From this point onwards in the report, the computer and physical Sciences,
Technology, Engineering and Mathematics group of subjects will be denoted as
CPSTEM subjects.

Graduates from universities are perceived to be an important source of skilled
individuals for the software industry. It has also been recognised that not only do
computer science graduates enter the software industry, but so do gr aduates
from the cpSTEM disciplines as described above. This analysis looks at the
contribution of the cpSTEM disciplines to the software industry over time.

In this analysis, the number and importance of cpSTEM graduates feeding the

software industry was examined over time, building on research carried out in

previous Developing the Future Reports’ ’. The demand for cpSTEM courses was
also analysed for changes. When analysing the fate of new cpSTEM graduates,
their employment rate was analysed as well as the direct effect of graduates on

the software industry, by calculating how many cpSTEM graduates are actually
employed in the information technology professionals sector, and whether this

has changed over time.

Part 1.01.2 Number of Graduates of cpSTEM subjects

The first determinant was the number of graduates that studied cpSTEM subjects
from 1997-98 to 2006-07 garnered by using data from the Higher Education

Statistics Agency (HESA), which is shown inFigure 1. This showed the extent of
how many graduates with relevant skill sets entered the software industry at the

end each of these years. To ensure concordance with the STEM nomenclature,
mathematical sciences will be referred to as mathematics, as characterised in the
HESA data.

6

http://download.microsoft.com/documents/UK/developingthefuture/Developing%20_The_Future_
07.pdf

" http://download.microsoft.com/documents/UK/citizensh ip/Developing_the%20_Future2006.pdf
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Figure 1: Number of Graduates of cpSTEM subjects between 1997 -98
and 2006 -07 (Source: HESA)

This revealed that the number of graduates that studied the cpSTEM subjects of
computer and physical Science, Technology, Engineering and Mathematics rose
steadily from 77,475 students in 1997-98 to peak at 104,370 students 2004 -05
(a rise of 34.7%), then drop to 99,875 students by 2006 -07 (a drop of 4.3%).

The majority of the incre ase in cpSTEM graduates from 199798 to 2004-05 can
be attributed to a rise in computer science graduates who were responsible for
72% of the rise (19,382 of the 26,895 new cpSTEM graduates). Mathematics
was responsible for 12% of the rise (3,240 graduates), the physical sciences for
8.5% (2,282 graduates), and technology and engineering (which are classified
together by HESA) for 7.4% (1,991 graduates).

Computer Science was also responsible for the majority of the subsequent
decline in cpSTEM graduates fom 2004-05 to 2006-07. Whilst the number of
CpSTEM graduates dropped by 4,495 from 200405 to 2006-07, the number of
computer science graduates dropped by 6,175 students. In contrast, the

number of graduates in mathematics (445 graduates) and technology and
engineering (1,240 graduates) both rose, whilst the number of graduates in the

physical sciences remained constant.
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Interestingly, the rise in the number of computer science graduates from 1997 -
98 to 2004-05 and subsequent fall, mirrors that of the dot-com boom and
subsequent bust around 2002-2003. The drop in computer science graduate
number is most apparent in 2005-06, around 3 years after the dot-com bubble
burst, suggesting that many students turned away from studying computer
science subjects in 2002-03.

The next stage involved the examination of the total number of graduates from
HEIs from 1997-98 to 2006-07 in order to determine if the rise and fall in the
number of computer science graduates was mirrored in the overall graduate
number, perhaps reflecting a greater trend. A time -series analysis of total
graduate numbers is shown in Figure 2, and revealed that HEIl graduate
numbers have steadilly increased by 49% between 1997-98 and 2006-07
(437,128 to 651,060 graduates), suggesting that this was not the case. Although
HEI graduate growth slowed after 2004-05, this was still in contrast to the
decline in cpSTEM graduate numbers over the same perod.

b

650,000
600,000 //_‘/
550,000 /

500,000 //

450,000 //

400,000
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Technology, Engineering
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Figure 2: Time -Series Analysis of the Total Number of HEI Graduates
from 1997 -98 to 2006 -07 (Source: HESA)



Developing the Future 2008
Section 1 i Skills

Taken together this suggests that against a backdrop of rising HEI graduate
numbers from 1997-98 to 2006-07, cpSTEM graduate numbers have also risen,
but only until 2004 -05 from which point they have dropped slightly. The rise and

fall of cpSTEM graduate numbers is largely attributable to a corresponding rise
and fall in the number of computer science graduates in HEIs. This suggests
that there may be a shortage of graduates feeding into the software industry

compared to previous years.

Part 1.01.3 Percentage of Graduates that studied cpSTEM subjects

The next question posed was if there has been a corresponding decline in the
proportion of graduates that studied cpSTEM subjects. A time-series analysis is
shown in Figure 3 using data from HESA, and revealed that there has been a
general decline in the percentage of HEI graduates that studied cpSTEM
subjects, dropping from 17.7% of all graduates in 1997 -1998 to 15.3% in 2006 -
07.
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Figure 3: Percentage of HEI Graduates that studied cpSTEM subjects

(Source s: HESA and Library House)

This drop was characterised firstly by a corresponding drop in the percentage of
physical sciences graduates (4.3% in 1997-98 to 3.3% in 2002-03) and

10
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technology and engineering graduates (8.1% to 6%) between 1997 -98 and
2002-03, followed by a drop in the percentage of computer science graduates
between 2003-04 and 2006-07 (from 6.2% in 2003 -04 to 4.8% in 2006 -07). The
percentage of mathematics graduates generally remained constant between
1997-98 and 2006-07 (between 1.2% and 1.3 %).

Taken together, this analysis suggests that cpSTEM subjects are less attractive

for todayods university sto8. tfthiattesdcontinees t hey
along with the decrease in cpSTEM graduate numbers that has also been
observed, it is possible that there could be difficulties in finding suitably skilled
individuals such as graduates to feed into the software industry in the years to

come. However, it is important to note that new graduates are not the only

source of skilled individuals for the software industry, with graduates with work
experience, and individuals with other industry -relevant qualifications also highly

sought after. The importance of these other sources of skilled individuals to the

software industry will be further exami ned in a subsequent section.

Because of the decline in STEM importance and graduate numbers,
Governmental Funding Bodies such as the Higher Education Funding Council for

Engl and (HEFCE) have classified the STEM
andvuiner abl eo, and as such have wundertaken
particularly in chemistry, physics, engineering and maths®. These include
initiatives in collaboration with Aimhigher to increase and widen participation in

STEM subjects, particulaly with regards to currently under -represented groups.

Part 1.01.4 Number of Applicants for cpSTEM subjects

The decrease in both the number and percentage of graduates studying the
CpSTEM subjects could be due to either a decrease in the number of applicants
for the cpSTEM subjects, or a reduction in the acceptance rate of applicants for
CpSTEM subjects.

To explore these two possibilities, a time-series analysis of the number of
applicants for cpSTEM subjects from 2002 to 2007, and the corresponding
acceptance rate was performed. This time period was chosen as it coincided
with the decline in the percentage of students studying computer science, and
the rise (until 2004 -05) and subsequent fall in the corresponding number of
CpSTEM students.

8 http://www.hefce.ac.uk/AboutUS/sis/stem.htm
11
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The data from the Universities & Colleges Admissions Service (UCAS) was
analysed as the UCAS classifies data differently from HESA, publishing data for
each calendar rather than academic year (i.e. 2004 instead of 2004-05).
However, UCAS data will be represented in the HESA dataset in the following
academic year (i.e. 2004 UCAS applicants (if accepted) will be included in the
2004-05 HESA dataset).

In addition, whilst HESA groups technology and engineering together, UCAS
differentiates between the two, but instead groups the m athematical and
computer sciences together.

In order to see whether there have been any changes in the demand for cpSTEM
subjects over time, the number of applicants for the cpSTEM subjects from 2002
to 2007 was firstly determined and shown in Figure 4. As with the HESA data,
to ensure consistency with the STEM nomenclature, we have also referred to the
mathematical sciences as mathematics.

Figure 4 shows that the number of applicants for cpSTEM subjects has generally
decreased over the 5 years that were analysed, from a high of 70,505 stud ents
in 2002 to 65,105 students in 2007, representing a decline of 7.7%. This decline

was attributable to a drop in the number of computer science and mathematics

applicants. The number of computer science and mathematics applicants
dropped by 26.5% (34,136 applicants in 2002 compared to 25,102 in 2007)
between 2002 and 2007.
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Figure 4: Applicant Number for the cpSTEM Subjects (Source: UCAS)
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In contrast, between 2002 and 2007 the number of physical sciences,
technology, and engineering applicants all rose by 14%, 18.4%, and 6.7%
respectively. It was also observed that a similar rise in the total number of HEI
applicants between 2002 and 2007, with a 15.8% increase (461,365 applicants in
2002 compared to 534,495 applicants in 2007).

The decrease in the number of computer science and mathematics applicants is
likely due to a drop in computer science applicants given that the number of
mathematics graduates increased by 27.3% between 2002-03 and 2006-07
(6,895 to 8,780 graduates, see Figure 1), whilst the number of computer
science graduates decreased by 6.8% (33,560 to 31,270 graduates).

However, there was a slight rebound in cpSTEM applicants between 2006 and
2007 primarily mediated by a 6.9% increase in engineering and physical sciences
applicants, a 1.5% increase in the physical sciences and a 12.7% increase in
technology applicants. Importantly however, there was also a 7.4% increase in
the number of computer science and mathematics applicants, although this was
negligible given the overall reduced demand in previous years (a drop of 7,407
applicants between 2002 and 2006, compared to an increase of 458 applicants
between 2006 and 2007).

Taken together, this suggests that between 2002 and 2007 there has been an

increased demand for subjects that indirectly feed into the software industry

such as engineering and the physical sciences. This is consistent with the
increase observed for all applicants to HEIs in the past 5 years. However, there
has been a significant decrease in the demand for subjects that directly feed into

the software industry such as computer science (and mathematics) over this
period (34,136 applicants in 2002 to 25,102 a pplicants in 2007).

This paints a worrying picture for the computer sciences in particular, as the
analysis suggests that applicant numbers may not bounce back to those at the
height of the dot -com boom and could stabilise around their current number.
Additionally, this raises the scenario that there may be a shortage of new
graduates to directly feed into the software industry in the years to come.

Part 1.01.5 Acceptance Rate for cpSTEM subjects

One possible explanation for the decline in the number of graduates since 2004-
05 is that the acceptance rate for cpSTEM subjects has become lower over time
and so the percentage of acceptances for the cpSTEM subjects from 2002 to
2007 was calculated and findings shown in Figure 5. The acceptance rate for

13



Developing the Future 2008
Section 1 i Skills

some of these subjects can be higher than 100% because this includes
applicants who did not put the particular cpSTEM subject as their first choice.
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Figure 5: Analysis of Acceptance Rate for cpSTEM Subjects (Source:
UCAS)

Figure 5 shows that in general there has been a decline in the acceptance rate
for many of the cpSTEM subjects, and indeed in terms of all degrees. The
acceptance rate for the physical sciences has dropped by 3.5%, (from 105.1% in
2002 to 101.6% in 2007), whilst that for engineering has dropped by 6.6% (from
103.6% in 2002 to 97% in 2007). There was a slight rise in the acceptance rate
for technology (2.4%, from 156.2% in 2002 to 158.6%), however it is important
to note that this has on an overall decline since peaking in 2004.

The most likely explanation for the reduction in the acceptance rates for these
subjects is to counter the increased demand seen in these subjects in terms of
the number of applicants (see Figure 1). Though the acceptance rate for all HEI
subjects decreased by 2.5% between 2002 and 2007, the number of HEI
graduates has also by 16.7% since 2002-03, suggesting that the decrease in
acceptance rate is likely to be due to increased demand.

Conversely, in ocontrast to the general and specific cpSTEM decline, the
acceptance rate for computer science and mathematics jumped by 5.6%, from
92.5% in 2002 to 98.1% in 2007. This is most likely a measure to counter the

14
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general decline in the number of applicants since the dot-com bubble burst in
2002-03.

However, given that the number of acceptances for computer science and
mathematics in 2007 (24,622) was less than the number of graduates of
computer science only in 2006-07 (31,270, with mathematics a further 8,780) ,
this suggests that there will be a shortage of new graduates entering the
software industry in the next three years. It will be interesting to see whether
the increase in the acceptance rate for computer science and mathematics will
have any affect in stemming the decline in computer science graduates in the
future.

Part 1.02 CPSTEM Graduates employment trends

It was next asked whether cpSTEM graduates are easily employed following the
completion of their degree, and if so, where they are employed. This would allow
the understanding of the proportion of cpSTEM graduates that enter software -
related industries.

This step of the analysis used data from Prospects and HESA, who compile an
annual Destination of Leavers from Higher Education (DLHE) survey. The HESA
DLHE survey asks new graduates 6 months after completion of their degrees
whether they are employed or not, and if so, where they are employed. Although
the DLHE survey does not ascertain whether cpSTEM graduates stay in the
profession they are employed in 6 months after completion of their degree, the
survey nonetheless should prove useful in our assessment of graduates entering
the software industry.

Part 1.02.1 Employment of cpSTEM Graduates

The percentage of cpSTEM graduates that are in employment from 2003 to 2006
was firstly analysed. This is shown in Figure 6 and shows that in general, the
percentage of graduates that are employed 6 months after completion of a
cpSTEM degree has increased over time, from 67.3% in 2003 to 69.1% in 2006.
In all disciplines, there has been an increase in the percentage of graduates that
are employed following completion of their degree. For example, there was a
0.4% increase in the employment rate of mathematics graduates, a 0.8%
increase for physical sciences graduates, and a 2.1% increase for IT/computer
science graduates. This was compared to a 0.4% increase in the rate of
employment of graduates for all first degrees.

15
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Figure 6: Analysis of the Percentage of Graduates that are Employed 6
Months after Completion of their Degree (Sources: Prospects.ac.uk and
HESA)

Taken together, this suggests that cpSTEM graduates are finding employment
more easily than in 2003, and that the rate of employment is increasing more
quickly than that for all degrees.

Part 1.02.2 Unemployment Rates for cpSTEM Graduates

In using the data from Prospects.ac.uk and HESA, Figure 7, the percentage of
CpSTEM graduates that are unemployed 6 months after completion of their
degree and it reveals that the percentage of cpSTEM graduates that are
unemployed has significantly decreased between 2002 and 2006, from 14.1% in
2002 to only 9.6% in 2006.

Contrary to recent articles in the press that suggest IT graduates are struggling
to find work®!°, the analysis reveals that the unemployment rate for

® http://www.ft.com/cms/s/0/25¢c2¢c8e0 -491e-11dd-9a5f-000077b07658.htm

Ohttp://mww.telegraph.co.uk/news/newstopics/politics/education/2242062/Art  -and-computing-
students-face-higher-unemployment-risk.html

16
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IT/Computer Science graduates has actually dropped by 4.2% between 2002 and
2006 (from 14.6% to 10.4% '!). In addition, the unemployment rate for

graduates of Mathematics dropped by 3.2% (8.6% in 2002 to 5.4% in 2006),

and the Physical Sciences by 0.5% (8.7% to 8.2%).
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Figure 7: Percentage of Unemployed cpSTEM Graduates 6 Months after
Completion of their Degree (Sources: Prospects.ac.uk and HESA)

In comparison, the percentage of graduates from all degrees that are

unemployed dropped by only 0.9% (from 6.9% to 6%). However, it is important
to note that this is still 4.4% lower than that for cpoSTEM graduates in general

(10.4% for cpSTEM graduates vs. 6% for all graduates). Furthermore, the

unemployment rate for other degrees such as business and management studies
was also lower than that for the cpSTEM subjects (6.2% in 2006 compared to
10.4% for cpSTEM graduates).

Given the difference in the unemployment rate between cpSTEM graduates and
alternative subjects for potential cpSTEM students such as business and
management studies, it is perhaps unsurprising that cpSTEM graduate and

' N.B. The 2006 data represents the latest HESA data for the 2006-07 academic year
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applicants numbers have been dropping. However, considering the importance of
STEM subjects for innovation and the economy as highlighted by a recent report
from the US Department of Labor, Employment and Training Administration'?, it
is imperative that new initiatives be undertaken to increase the attractiveness of
STEM subjects for tomorrowdbs HEI students.
governments, and companies alike, otherwise there will likely be an increased
shortage of cpSTEM graduates feeding into all industries in the years to come,
which could have significant impacts on the economy and innovation in general.

Despite these potential difficulties, the analysis suggests some encouraging

recent trends for the software industry. An example of which is the rate of
employment of cpSTEM graduates that is increasing whilst the rate of
unemployment is decreasing. In both cases, this outperformed the trends
observed for all degrees and given the decrease in graduate numbers since
2004-05. However, more initiatives (governmental and business) need to be
developed and implemented to make STEM subjects more attractive for
tomorr owos HE I student s, and reduce the
between cpSTEM subjects and all HEI degrees, as well as alternative degrees

such as business and management studies.

Part 1.02.3 cpSTEM graduates in the software industry

The number of cpSTEM graduates that actually go into the software industry was
investigated to determine the i mportance of each discipline in terms of feeding
new graduates into the software industry.

The datasets utilised again were from Prospects.ac.uk and HESA dating 2002 to
2006. This data estimates the percentage of graduates from each discipline that
enter different sectors. The most relevant sector for the software industry is
what is classified as information technology professionals. First examined was
the percentage of Computer Science/IT graduates that entered the IT
professionals sector from 2002 to 2006, which is shown in Figure 8.

12 http:/iwww.doleta.gov/Youth_services/pd fISTEM_Report_4%2007.pdf
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This shows that although the percentage of IT/Computer Science graduates
entering the IT Professionals sector decreased by 4.7% between 2002 and 2003
(from 42.2% to 37.5%), since then it has steadily increased to be 1% above the
levels of 2002 (43.2% compared to 42.2%).

Although this is an encouraging sign, it is important to note that in 2006 (Figure
10), only 43.2% of employed IT/Computer Science graduates entered the IT
professionals sector. In the remaining 56.8% of employed graduates, the next
largest employing sector was the Commercial Industrial and Public Sector
Manager Sector, which employed 10% of the IT/Computer Science graduates up
from 9.3% in 2002. It was also found that 7.5% of IT/Computer Science were
employed as retail, catering, waiting and bar staff, whilst 7.2% were emplo yed in
other clerical and secretarial occupations which was surprisingly down from
12.9% in 2002.

Interestingly, 5.9% of IT/Computer Science graduates were employed as
Business and Financial Professionals and Associate Professionals in 2006, up from
only 2.9% in 2002. This suggests that the skills of these graduates are in
increasing demand from the business and financial sector.

Though this suggests that a significant proportion of IT/Computer Graduates are
not entering the IT Professionals sector, it i s important to note that a proportion
of these individuals will probably be undertaking IT -related activities in other
sectors. This would particularly be true for those in the Commercial, Industrial
and Public Sector Manager, Other Clerical and Secretarif and Business and
Financial Professionals and Associate Professionals sectors. Thus the actual
percentage of IT/Computer Science graduates undertaking IT-related activities is
likely to be higher than the 43.2% of graduates directly employed in the IT
professionals sector.

The proportion of individuals from other cpSTEM disciplines that entered the IT
professionals sector was analysed in order to ascertain their contribution to the
software industry, though only the IT professionals sector was analysed given
that it is impossible to ascertain the proportion that are involved in IT -related
activities in other sectors.

This is shown in Figure 9, and reveals some very encouraging trends for the
sector. Firstly, in terms of cpSTEM graduates as a whole, the percentage
entering the IT Professionals sector has increased by 3.5% between 2002 and
2006 from 15.1% of all cpSTEM graduates in 2002 to 18.6% in 2006.
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Furthermore, the number of Electrical and Electronic Engineering graduates
joining the sector, from 17.4% in 2002 to 21.2% in 2006. Electrical and

Electronic Engineering graduates make up the 2nd highest proportion of
individuals entering the IT professional sector behind Computer Science/IT, with
Physics and Mathematics the 3rd and 4th most important contributors. This
suggests that contrary to the perception that the sector is dim inishing, cpSTEM
graduates are actually entering the IT Professionals sector in increasing
proportions.

In Figure 10 it is revealed that the number of cpSTEM graduates entering the
IT professionals sector has increased by 47% between 2002 and 2006 (2,887 to
4,244 graduates). Although the 2002 figure does not include those working and

studying due to a difference in the Prospects classification system from 2003,
there was still a 14% increase in numbers between 2003 and 2006.

The majority of this increase was from IT/Computer Science graduates, which
increased by 50.6% between 2002 and 2006 (2,440 to 3,675 graduates), and
14.7% between 2003 and 2006 (3,204 to 3,675 graduates). The number of
Electrical and Electronic Engineers entering the IT Professionals sector increased
by 29% between 2002 and 2006 (283 to 348 graduates), and by 5% between
2003 and 2006 (348 to 365 graduates).

Taken together, this paints a promising picture for the IT/Computer Science
sector in general, as well as the software industry.
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Figure 10: Number of new cpSTEM Graduates that are employed in the
IT Professionals Sector (Sources: Prospects.ac.uk and HESA)

Part 1.03 Who does the Software/IT sector want?

Although the increased number of cpSTEM graduates entering the IT
Professionals sector is an extremely encouraging sign, an important question that
remains is whether the software/IT sector actually wants HEI gr aduates or
individuals with industry-specific qualifications or previous employment
experience.

To explore the importance of HEI degrees in obtaining employment in the IT
sector, it was first determined whether the demand for a degree in IT jobs

across the UK has dropped over time. Using data from IT Jobs Watch'® revealed
that the demand for a degree in IT jobs has dropped since 2004. There was
been a 13% drop in degree demand between the middle of 2004 and the middle
of 2008, from around 62% in 2004 to on ly 49% in 2008.

13 http://lwww.itjobswatch.co.uk/jobs/uk/degree.do
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Interestingly, along these lines, there seems to be a gre ater importance from the
software industry on hiring individuals with relevant skills rather than graduates
fresh out of university. Mark Emanuelson of Cisco Systems stated that Cisco, in
order to address the so-called skills gap between what the market de mands and
suitably qualified graduates, has implemented the Cisco Networking Academy, in
order to train individuals to a high standard. Since its inception 10 years ago, it
was stated that 22,000 people have come out of the academy, and are in high
demand after finishing their qualification. Mr. Emanuelson stated that the
majority of the qualifications were done in conjunction to a degree, though part
of it can be completed outside of a university. Mr. Emanuelson also stated that
the program had been running in prisons for example, giving these individuals an
opportunity to develop new skills to aid them in seeking employment following
their release.

To further evaluate the importance of other industry -specific qualifications,
analysis on the percentage of advertised IT jobs which required qualifications
other than a degree, using data from IT Jobs Watch. This is shown in Figure
11, and revealed that demand for other industry -relevant qualifications has
increased in general since 2004. For example, demand for Microsoft Certification
has increased by 2.5% since 2004, from 18% in mid -2004 to 20.5% in mid -
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2008. Demand for Cisco Certification increased by 45% (7% to 11.5%), whilst
that for Information Systems Examination Board (ISEB) qualifications rose by
nearly 3% (5% to around 8%). Furthermore, demand for Microsoft Certified
Professionals rose by 2.4% (4.4% to 6.8%), Cisco Certified Network Associates
by 2.7% (3.8% to 6.5%), and demand for Cisco Certified Network Professionals
more than doubled (an increase of 2.6%, from 2.5% to 5.1%). However,
although less likely, the increasing importance of qualifications other than
degrees may simply be a response towards declining graduate numbers.

Interestingly, software companies also appear to be placing a greater importance
on hiring individuals with industry -relevant experience rather than graduates
fresh out of university. For example, David Bailey of Short Fuze (formerly of
Tiga) stated that he would not hire anyone with less than three years' prior
experience in the gaming industry.

This suggests that there may be a so-called risk/quality gap, with companies
preferring to hire experienced individuals, either with more industry -relevant
gualifications, or previous job experience, rather than graduates fresh out of
university.

Part 1.04 Conclus ions and Recommendations

In summary, the analysis suggests that whilst there has been a rise in the
number of graduates that studied cpSTEM subjects since 199798, there has
been a steady decline in the number of cpSTEM graduates since 200405. The
rise and fall of cpSTEM graduates appears to coincide with a similar rise and fall
in computer science graduates, possibly as a result of the bursting of the dot -
com bubble around 2002-03.

The percentage of graduates studying cpSTEM subjects has declined steady
since 1997-98, primarily due to declines in technology and engineering, physical
sciences since 199798 and the computer sciences since 2003-04. This suggests
that graduates are now placing less importance on the cpSTEM disciplines than
1997-98, and computer science in particular since 2003-04.

The lower emphasis on the cpSTEM disciplines, and in particular computer
science, is also borne out by the decline in the number of applicants for cpSTEM
subjects since 2002, suggesting a reduced demand. Although there have been
slight increases in the number of applicants for engineering and the physical
sciences, this has been offset by a significant decline in the number of applicants
for the computer sciences and mathematics.
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However, in a possible move to counter the decline in applicant numbers for the
computer sciences and mathematics, there has been a 5.6% increase in the
acceptance rate between 2002 and 2007 compared to a 2.5% decline for all
degrees. However, this has not been enough to offset the lower number of
acceptances of computer science and mathematics, with a 22% drop in the
number of acceptances between 2002 and 2007.

But despite a drop in graduate and applicant numbers since the end of the dot -
com boom, there are some extremely encouraging signs for the industry. Since
2003, the percentage of cpSTEM graduates that are employed 6 months after
graduation has risen by 1.8%, whilst that for computer science has increased by
2.1%. This was compared to a smaller 0.4% increase for all degrees.

Furthermore, there has been a 4.5% decrease in the unemployment rate for

CpSTEM graduates and a 4.2% decrease for computer science graduates,

compared to a 0.9% decrease for all degrees. Taken together, this suggests that
todayds gr aduat eiartoabtag erhploynent than ini2Q03, and s

an encouraging sign. However, the cpSTEM unemployment rate is still 4.4%

higher for cpSTEM graduates than for all graduates (10.4% vs. 6%). Thus, in

order to reduce this disparity as well as increase the attractiveness of cpSTEM
subjects for tomorrowbs HEI student s, mor e
business level need to be developed and implemented.

There have also been some encouraging signs for the percentage of
IT/Computer science graduates that are entering the information technology

professionals sector. Although declining between 2002 and 2003, the percentage
of IT/Computer graduates entering the IT professionals sector are now back up

to 2002 levels. And there has also been a 3.8% increase in the percentage of
Electrical and Electronic Engineering graduates joining the information
technology professionals sector, which is the second biggest source of employees
for the sector behind IT/Computer science.

There has also been a 13.9% increase in the number of cpSTEM graduates
entering the information technology professionals sector between 2003 and
2006, which has been primarily driven by a 14.7% increase in the number of
computer science graduates entering the sector.

Taken together, this paints a very encouraging picture for the software industry
and does not suggest that this sector is in decline.
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However, against this backdrop it is important to note that the software industry
is less focused on university qualifications such as undergraduate o
postgraduate degrees compared to other professions such as medicine, law,
engineering, and scientific or other academic research. Other more industry-
specific qualifications or previous work experience in the sector for example, may
be more desirable.

In fact, recent trends suggest that the importance of having a degree as a
requirement for employment in the IT/Software sector may be dwindling. For
example, the percentage of permanent IT jobs that require a degree as a
gualification has decreased by 13% since the middle of 2004 until 2008.

In contrast, the corresponding percentages for other qualifications have
increased. For example, there has been a 2.5% increase in the percentage of IT
jobs requiring Microsoft Certification, a 4.5% increase for Cisco Certification and
a 2.75% increase for the Information Systems Examination Board (ISEB)
gualification. The possibility that this is a response by SMEs and corporates to
counter the declining number of skilled individuals graduating from universities
however cannot be ruled out.

Nonetheless, this suggests that a trend is emerging with regards to hiring
experience graduates or individuals rather than recent graduates from an HEI
without any prior experience. This raises the issue of the relevancy of u niversity
degrees in the software industry? Although the percentage of permanent IT jobs
requiring a degree have dropped, it is important to note that it is still required in
49% of advertised jobs, which is significantly more than the next highest
gualification, that of Microsoft Certification (20.5%).

Furthermore, at least in the gaming industry, it seems as though employers are
placing greater importance on prior industry -specific experience, preferring to
hire individuals with a least 3 years experience rather than new graduates, as
stated by David Bailey of Short Fuze.

Against this backdrop of the increasing importance of other qualifications and
prior industry experience, how can universities meet this challenge? One possible
strategy is to include industry-relevant qualifications as part of a degree. This
would allow new graduates to have more industry -specific skill sets that could aid
in employment after completion of their degrees. In order to address the lack of

experience of new graduates, ideas such as placing students on longterm
placements for a significant period of time, such as at least 3-6 months, as a
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requirement of their degree, could be implemented. This would allow for new
graduates to at least have some prior industry experience, which could aid them
in finding employment.

In order to fully assess the importance of having industry -specific qualifications
and prior employment experience in obtaining employment, it would be useful to

have a sector-wide survey of software companies to determine the proportion of

individuals employed that are:

1) New graduates
2) Individuals with industry -specific qualifications
3) Individuals with prior experience in the sector.

Furthermore, a classification by type of company, for example, by SME and
Corporate, would also be useful in determining whether the trends that we have

observed are specific to company type. One hypothesis, for example, is that
graduates are hired by corporates as they have the time and resources to train
them, whereas it is more risky for SMEs to hire new graduates as too many
resources would be spent training them. Thus an SME might prefer to hire one
experienced individual rather than two inexperienced individuals, as it will be

more productive in the longer term.

It is also important to note that the data used in the analysis only surveys
graduates 6 months after completion of their degree. Such a time -frame may be
too short with regards to giving graduates enough time to find employment. If a
survey was taken sometime afterwards, for example a year following completion
of their degree, the data may be more representative of the actual situation with
regards to graduate employment. It is recommended that the DLHE Survey by
HESA that underpins the survey be undertaken at a later time than is currently
undertaken.

In summary, although the number of cpSTEM graduates and applicants has been
declining since 2004-05, there are still many positive signs for the software
industry. cpSTEM graduates are finding is easier to gain employment, and
unemployment levels are also dropping. In addition, more cpSTEM graduates
are entering the IT Professionals Sector. However, given a decreasing
importance in having a degree, and an increase in the importance of having
sector specific qualifications and experience, universities must adjust the
structure of t heir degrees to maintain rele
methods of achieving this could be to implement industry -specific accreditation
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programs and long-term industry placements as core components of a degree,
thus giving new graduates industry -specific skill sets and work-experience before
they enter the workforce.

lan Robertson
Chief Executive, NCGE

This section of Developing the Future 2008 reports the number of computer
science graduates andi in a wider context i graduates from all cpSTEM subjects
entering the software industry. It suggests declines in the supply of IT and
computer science graduates might lead to a skills shortage, but says degrees are
demanded less by the software industry now than in 2004. Instead, specialist
skills and experience are more highly prized than a relevant degree qualification
due to a percei ved eragradgsated fresn aut of tniwersgyaare g
suspected not to have all the skills and qualities they need to meet the demands
of a software development rol e. Al |
also to the future sustainability of the software de velopment sector fuelled by
innovation, new business start-ups and a vibrant supply chain of services and
skills.

Investments in time, effort and resources made by individual universities through
working closely with businesses in this sector to develop curricula that deliver
specific, up-to-date technical skills; offering training accredited by industry; and
developing the interpersonal, collaborative and entrepreneurial abilities needed in
this marketplace can engender more trust in the graduate intake. A higher
education institution that actively encourages all this in a coherent way in its
staff and students has the hall marks
An entrepreneurial university is characterised by: strong leadership that develops
entrepreneurial capacities for all students and staff across its campus; strong
ties with external stakeholders that deliver added value; the delivery of
entrepreneurial outcomes that make an impact to people and organisations;
innovative learning techniques that inspire entrepreneurial action; open
boundaries that encourage effective flows of knowledge between organisations;
multi-disciplinary approaches to education that mimic real-world experience and
focus on solving complex world challenges; and the drive to promote the
application of entrepreneurial thinking and leadership. An entrepreneurial
university is a place where entrepreneurship is part of the fabric of the
institution.

Potential for enterprise and entrepreneurship in the software industry remains

undiminished. Graduates are well placed to pursue opportunities building
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businesses using a mix of technical and entrepreneurial skills. Analysis this year
of the FastTrack Tech Track index 100 fastest growing private technology
companies on behalf of the NCGEfound that 83% were founded and are run by

graduates. Developing and maintaining applications and web-services can, in
many instances, be much cheaper than other product development or business
start-up costs, and there is great scope for creativity and i nnovation. Worldwide,
information technology is tightly integrated into our everyday lives, more people

connect with others via the internet, and simple distributed applications across a
multitude of platforms provide useful services that bridge -cultures and
generations.

One implication in this reportoés figu
be delivering the mix of relevant skills and experience needed in the software
development sector. Embedding entrepreneurship throughout higher education
will bring universities closer to industry and build trust in the advantages UK

graduates can deliver to software development.
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Section 2 Innovation , Entrepreneurship and Investment . Feeding
the UK Softwar e Economy

Richard Anton

Council member of the British Venture Capital Association (BVCA) and
Chair of the BVCA Venture Capital Committee

As this report states, the UK venture capital market has reached a level of
maturity that puts it on a par with other global markets. Venture capital is vital
for business growth and development in Europe and the UK specifically. It helps
develop scientific ideas and new technologies and turn them into viable
businesses. It supports the growth areas of the future, enco uraging investment,
innovation and enterprise. And, it propels small businesses forward and helps
them grow faster; many of which have the potential to become global market

leaders. Venture capital also covers a very broad spectrum of activity; ranging
from early stage investments from investment levels of around £200,000 up to
as much as £10m+.

The UK venture capital community leads Europe with about one third of all
venture capital in Europe being invested into UK-based companies. But its lead
is narrowing, and many more companies than those being funded today deserve
follow-on investment to propel them to leadership on the global stage. And this

is the key point. Opportunities to create global leaders from the UK are being

missed due to a shortage of capital available to the VC industry itself to invest in

these rising UK stars.

Looking at today's fastest-growing technology and software companies in the UK
and Europe more widely, most will be backed by venture capital. The UK has
always benefited from an exceptional corporate and university research base
with a favourable tax regime for entrepreneurs, angel investors, staff and
venture capital investors. Consequently, many venture firms active across
Europe specifically concentrate their resources in London, which has now
attained critical mass as the venture capital finance centre of Europe.

So, to addresnnothemvédbsdomMbeotw equity g
investors to invest more in venture capital funds, and a large part of that is down
to long-term, high potential performance delivered over time. Government also
has a responsibility, to maintain the right overall taxation and regulatory
environment, to remove distortions that hold venture capital back, and to take
30

AP,




Developing the Future 2008
Section 2 1 Innovation, Entrepreneurship and Investment

targeted action to encourage the UK industry to close the gap on the United
States.

That said, the US and the UK venture capital markets are closer than many think.
The UK is as good at inventing breakthroughs as the US. Its most local market,
Europe, has greater online spend, greater mobile usage and greater broadband
penetration than the US. I n addition, Eur o}
expands eastward and around the Mediterranean rim, giving the UK ready access
to lower cost development resource as well as strong consumer and business
demand for innovative goods and services. And, through culture, location and
time zone the UK is at least as well positioned as the US to leverage export
markets in the fast growing new economies in Asia. But we have to r emain
competitive; a challenge we are up for.

Part 2.01 Innovation in the UK

Part2.01.1 The UKO6S innovation environment

Through its strong entrepreneurial backbone coupled with the strong venture

capital activity and strengthening public policy, the United Kingdom has remained

to be one of the most innovative environments in Europe. With new innovation

led public policy and tax reforms on the horizon or currently being implemented,

it i's the belief that these help strengthen
the currentinnovative climate in the UK and del ves
opinion of both the climate and government intervention.

Part 2.01.2 Internet penetration in business

Internet penetration in businesses continues to increase in OECD countries.

Businesses can developtheir own websites or rely on sites managed by third
parties. A website can reflect the firmbs | evel of
innovate) in the use of the technology. **

AThe difference between the UK and the US i
embedded in managerial practices and organisational practices. These practices

dondt travel as easily as scientific resear
across firms and geographical boundaries as

“AMeasuring the | nf GECR2002-on Economyo
http://www.oecd.org/datacecd/16/14/1835738.pdf
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AUS f i r ms adapteandarénkfer sutcessfully which may account for their
ability to transfer to the UK easily. The process of learning how to use
technology effectively may take a B%t longer

Part 2.01.3 Entrepreneurship in the UK

Through the barometer, it was identified that the UK has the highest level of

ATot al Early Stage Entrepreneurial &Activity
score of 5.6%.%° It is seen that this activity has been driven primarily by

opportunities rather than necessity as is primarily the case in BRIC nations. In all

the participating countries in the Global Entrepreneurship Monitor, the UK has

the best overall ratio."’

The UK is one of the most active countries in entrepreneurial teaching and
training and is the leader in best practices of knowledge and technology transfer
activities globally.'® Several organisations for example the Council for Science
and Technology, UNICO, National Council for Graduate Entrepreneurship and the
Technology Strategy Board are actively promoting the excellent UK science and
innovation base which provides the raw material for any entrepreneurial activity.
The UK start-ups and spin-outs provide a strong knowledge and technology basis
across all industries and are preferred investments targets for international
investors and corporates.*®

Despite these strong arguments the UK does come under criticism for a lack of
capacity and ambition and that this is one of the reasons the UK struggles to
create international champions.

Part 2.01.4 R&D Companies

In 2000, ICT manufacturing industries accounted for more than a quarter of total

manufacturing business R&D expenditure in most OECD countries, and more

than half in Finland, Korea and Il reland. Dur
for both manufacturing and servic es industries, ICT-related expenditure on R&D

5 Quote taken from int erview with Amar Bhidé by Library House on 27/05/2008
16 London Business School (2007): Global Entrepreneurship Monitor (GEM UK), p.7.
" London Business School (2007): Global Entrepreneurship Monitor (GEM UK), p. 10.

8 Library House (2008): Metrics for the Evaluation of Knowledge Transfer Activities at
Universities.

19 Council for Science and Technology (2008): Corporate venturing in the UK (forthcoming).
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generally expanded much more rapidly than in the services industries.”

European software companies invested £2.4bn in R&D in 2006, 63% more than

in the previous 12 months. The UKOGOS Aut onom)
best-performing software company, moving up the rankings from 44 " to 15"

place.?*

The first official measurement of the value of in -house software development has

added £8.3bn to the UK economy. The latest accounts released by the ONS in

July 2007 showed a 0.6% increase in 2006 GDP attributable to the long-term
economic potential of software developed by corporate IT departments. ONS
economic analyst Graeme Ch amb er | i n-hosise softwarte levelopnient n

was becoming an increasingly under-reported investment as more firms are
developing their own software, especially in financial and business services which
accounts for about half of the spending. o

The ONS plans to measure R&D as an investment rather than cost over the next
two to three years. Private sector R&D expenditure is £12.4bn compared with
software spending of £20bn.??

The Truffle 100 vendors are relentless innovators and typically invest 15% of

their revenues in R&D, which amounted to 03b
Tot al revenues for the Truffle 100 in 2007
software.?

®fFMeasuring the | nf OGECRRW2-0o0n Economyo
http://www.oecd.org/datacecd/16/14/1835738.pdf

2AA16bn software industry is kielwmto EU economyo by J
www.computing.co.uk/computing/news/2203906 on 21/11/2007

ZA|l Tdsadvalue to UK econiofomd by Lara Williams
www.computing.co.uk/computing/news/2193468 on 05/07/2007

2 The Truffle 100 http://www.truffle100.com/europe/downloads/2007/Truffle100 2007.pdf
November 2007
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Rank Comparry HZ Revenues Tatal RED
2006 from revenues  headcount
Software activity 2006 2006
1 SAP DE 94000 9 4000 11 801
2 SAGE UK 13660 13660 2300
3 DASSAULT SYSTEMES FR_1177.5 1177.5 2678
4 BUSIMNESS OBJECTS FR 994.0 G94.0 1450
£ SOFTWARE AG DE 471.4 483.0 401
B MISYS PLC LK 428.6 8554 1 678
7 MNORTHGATE LIk 334.9 5160 210
g DICOM GROUP PLC UE 3218 221.6 24
g VISMA ASA MO 295.1 295.1 338
10 1S0FT GROLIP PLC LIK 2663 2959 1 454
Table 1: Truffle Top 10 (Source: The Truffle 100 November 2007

)

When companies were questioned as to their projected forecasts for the future,
63% of companies expected the R&D investments to increase, while 55% of
companies believed that they would not be increasing their offshore outsourcing.

The data also indicates that the UK has the second highest number of companies

making the Truffles 100 list with 25, just behind France with 26. Software
24
mor e

revenues

UK investment has also benefited from world-class academic talent and an

excell ronment

ent

for

R&D

t he

en

UK

Vi

ar e

ud. 2bn,

The

UK s

and fastest growing areas in the economy, characterised by extremely rapid

technological change. Numerous Ukbased software companies draw on the

world-class research and develgpment skills in UK universities, particularly in
areas such as parallel computing, artificial intelligence (Al) and multimedia.

Several IT companies have located R&D operations in the UK, taking advantage

of established academic and industry linkages in research and innovation.
Microsoft located its only Europeanr e s ear c h
development facility at Hursley is the largest of its kind in Europe. %

24

centre

n

t han 01l

sof t war

Cambridge

The Truffle 100 http://www.truffle100.com/europe/downloads/2007/Truffle100_2007.pdf
November 2007

2 UK Trade & Investment Information Sheet at www.uktradeinvestment.gov.uk
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Part 2.01.5 Access to capital

Access to capital is essential to the growth and sustainability of any
entrepreneurial society, and one that is as strong as the UK must have both

access to private equity and public funds. In regards to private equity, the UK is
considered to be Europeods | ar-gecsountinggford mo st
over 30% of the deals and disclosed deal amounts in European venture capital
investments in 2007. This is further discussed within the venture capital section

of this report.

Part 2.01.6 Foreign Direct |nvestments

Since the mid-1980s foreign direct investment has been central to industrial
restructuring. Most firms have found the establishment of an affiliate to be a

particularly effective way of penetrating markets. In the ICT service sector of
computer services (SIC 72), foreign affiliates play a more substantial role. The

share of foreign affiliates is relatively high in Belgium and the UK but very low in

the US. In large OECD countries, suchas the UK, a considerable share of R&D in
ICT manufacturing is due to foreign affiliates, a sign that many firms are

establishing R&D laboratories outside their home countries.?®

In 2007/2008, the UK increased the number of FDI projects to 1,573, increasing
the total number of projects by 10% since 2006/07. The software indust ry
accounts for 15% of all FDI projects making it the largest sector, apart from that
denoted as other. The UK accounted for 28 percent of European inward
investment market for software and IT services in 2005/06.

% fiMeasuring t he Il nf or mait i o@ECD E 2001 0 my 0
http://www.oecd.org/datacecd/16/14/1835738.pdf
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PROJECTS BY SECTORS
200708

W Software 234 M Finandial Sences 10
W Advarced Engnesring 132 B Emiroomertal Tech 59
m LT 146 CreativeandMedia &
W Business Senvices 40 I Other 4]
M Life Science 135

Total 1573

Figure 12 Foreign Direct Investment Projects by Sectors (Source: UKTI
2008)

Part 2.01.7 M&A

As suggested earlier, the decrease in micro enterprise numbers and stable large
enterprise numbers and importantly an increase in employment numbers in large
companies suggest that the UK is rife in regards to M&A activity. To realise if this
trend is commonplace and not just singled to one particular dataset, data from
the London Stock Exchange (SB was analysed to see if it was an emerging
trend. Software companies on the LSE from 1999 to 2007 were analysed to see if
they still existed in this current day and it was found that 1/6 of the companies
over that time still underwent M&A activity. It was also found through the LSE
that a high concentration of firms from 2001 to 2006 underwe nt massive M&A
activity. In line with this trend, it was found when analysing the top 15 software
companies from the Truffle Top 100 list, that 60% of the largest firms underwent
M&A activity from either other European software companies or those based
within the US.

Part 2.01.8 Tax and Legal Environment

The Tax and Legal systems within the UK has both its many advocates and
detractors. On the one hand, i n the inaugur ¢
(2008), the UK was placed 12" within the league table of 178 coun tries. The
majority of western countries were placed lower than the UK, some included

36



Developing the Future 2008
Section 2 1 Innovation, Entrepreneurship and Investment
Switzerland (15), Germany (67), US (76) and France (82). It is interesting to

note that the majority of the countries that placed within the top ten were
countries located within the Middle East

Another point of praise for the UK Tax and Legal systems is in the recent EVCA

report ABenchmar king European Tax and Lega
countries around the world based upon the tax and legal environment for the

development of private equity and venture capital. After being in the number 1

position for 2003 and 2004 the UK had the lowest scoring, meaning that it had a

highly favourable tax and legal environment for business, however in 2006 it

dropped to third place after Ireland and France.

Table 1: Overview of results 2006, 2004 and 2003

Country Total Score Country Total Score Country Total Score
Ireland 1.27 United Kingdom 1.26 United Kingdom 1.20
France 1.36 Lupembauirg 1.49 Ireland 1.58
United Kingdom 1.46 Ireland 1.53 Luxembourg 1.67
Belgium 1.51 Greece 1.75 Metherlands 1.79
Spain 1.52 Netherlands 1.76 taly 1.06
Greece 1.55 Portugal 1.81 Greece 1.06
Netherlands 1.60 Belgium 1.82 Total Average 2.03

Table 2: EVCA Ranking of Tax and Legal Environment (Source: EVCA)

In opposition to this, the general sentiment held by those interviewed was that
the UK Tax and Legal systems had a definite negative effect on the software
industry especially in the areas of Capital Gains Tax and current governmental
policy and inaction.

Charles Armstrorng from start-up Trampoline, interviewed for this report, stated

At he recent Capital Ga i n s icamtafkect bnasoftaareh ad t he
compani eso and skilsattshodagetwasaalso a bly-product of less

t han adequate capital gains tax by ASoftwar
that the greatest and best way to attract the right talent is through opt ions.

Capital Gains Taxes means that options are very difficult to organise, and
therefore recruitment and retention of good

It was also said that Capital Gains Tax was not only seen as a hurdle for gaining
and keeping skilled individuals within the UK but it is also seen as being
responsi ble for pushing | arge software cor pc
loose businesses as they justmovetoSwi t zer |l and or Canadao.
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Other criticisms of the government included the opinion that the regulatory and
tax environment has become markedly worse over the past 2 years due to a lack
of consistency and increased bureaucracy especially within the regulatory and tax
environment. Another source of chagrin with the UK government was the
insufficient amount of direct investment and the ineffective distribution of the IT
procurement funds.

Part 2.01.9 UK initiatives promoting innovation

As of recent times, the government has taken a more proactive approach to
funding and supporting start-ups. In particular, the initiative of the R&D tax
credit allows SMEs to deduct up to 150% of qualifying expenditure if they are
considered to be R&D activities. This initiative is very similar to that of other
nations which are very proactive in their support of an entrepreneurial society.
There are also many cases of direct investment by government bodies into start-
ups, an example of this is a company called Trampoline, where the UK

Governmert recognised Trampolineds pioneering
Europe

Award in 2004, it was also the first
institutional investment.

In addition to these public based funding initiatives, there has been a growth in
the public sector interest in the importance of innovation to the economy. It is
commonly believed that the driving forces for this renewed interest lies in part to
a growing concern over increased competition from the emerging economic
powers of Chinaand Ind i a, and also the OECDOS
desire of OECD economies to become knowledge economies In 2006, around

42% of the UKOGs | obs we r-iatensive tctivitidsuahdahisl e
is expected to grow to 45% by 2014 %’ inlinewi t h t he Eur opean

Strategy.. The UK is already one of the most knowledge-intensive economies in
the world, but this sector must continue to grow in order to prevent over reliance
on the manufacturing sector, which cannot compete as effectiv ely with emerging
economies.

Part 2.01.10 Corporate Venturing in the UK

Corporate Venturing is the building of new businesses in an established
organisation, through one or a combination of the following activities: corporate
venture capital, acquisition, minor direct investments and corporate spin-outs.
These corporate activities are mainly focussing on smaller innovation-based
companies in high-tech sectors. Corporate venturing will allow larger companies

2 http:/lwww.workfoundation.com/pressmedia/news/newsarticle.aspx?oltemld=107

38

t

sbon
t o kn
Uni or



Developing the Future 2008
Section 2 1 Innovation, Entrepreneurship and Investment

to benefit from the entrepreneurial and technological capacities in smaller
companies while the spin-outs and start-ups themselves get access to financial
and non-financial resources provided by the corporates.

While corporate venturing mainly happens outside any public or governmental
initiatives, the UK has developed a beneficial innovation climate for both small
companies and corporates?®

Part 2.01.11 The Lord Sainsbury Review on Innovation and
Science

Though there might have been a renaissance in interest in innovation, there did
not seem to be a push in what was considered the right direction. Till now, as
stated by many interviewees, there was not a defined step forward for the

government. However, the general opinionist hat t he Sainsbury revi

the topo, published in October 2c0durnt rcyeonse nt

innovative enterprises into the mind of the public sector.

The review made 72 recommendations for changes to policy which would allow
the UK to more effectively foster innovation, including the following:

1 A more central role for the Technology Strategy Board (TSB), working
with the RDAG6s Research Council s
to co-ordinate innovation, resource management, and access to funds.

1 Provide more support for knowledge transfer through the Higher
Education Innovation Fund, by setting helpful targets, and by doubling the
number of Knowledge Transfer Partnerships (KTP).

1 Work to train more STEM teachers with a view to inspiring more young
people to take careers in science and engineering.

1 Improve procurement activities of Government departments in order to
incorporate innovation into the duties of economic regulators.

1 Increase the effectiveness of RDAs on science and innovation by
encouraging them to focus on TSB programs, KTPs and innovation
clusters around research universties.

In March 2008, the Department for Innovation, Universities and Skills (DIUS)

and

published i ts 96 page Al nnovation Nationbo

Al mpl ementing the ORace to the Topdbo

% Council for Science and Technology (2008): Corporate Venturing inthe UK (forthcoming)
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acceptance of, and plans for the implementation of all the proposals made in the
Sainsbury review. In fact, 20 of these had already been implemented by the time

the paper went to press. The I nnovation
essenti al to the |prgpsrity ind tqualityeof léec Donraisai c
productivity, foster competitive businesses, meet the challenges of globalisation

and to live within our environmental and demographic limits, the UK must excel

at all types of innovation. o

Part 2.01.12 Technology Strategy Boar d

Another key factor in the push towards a more innovation focussed society has

been the revamp of the Technology Strategy Board (TSB). The TSB is an
organisation whose aim is to promote technology-enabled innovation in the UK,

and support the successful exp |l oi t ati on of t he UK®& s
commercially.

The TSB is involved in several different activities, including assessing the areas of
technology and innovation where the UK should focus, and promoting,
supporting, and investing in technology research, development, and
commercialisation. The TSB also actively engages with a range of public sector
organisations and businesses, along with governmental departments in an
advisory role.

The TSB is focused on 5 main mechanisms to drive innovation, Mllaborative
Research and Development, Knowledge Transfer Networks (KTNs), Knowledge
Transfer Partnerships (KTPs), Micro and Nanotechnology Centres, and various
International Programmes.

With regards to Collaborative Research and Development, the TSB actvely
invests in projects involving both business and researchers that involve the
development of new technology-based products and services. Since 2004, the
TSB has funded over 700 projects, amounting to an investment of over £500
million.

The TSB is alsoinvolved in the transfer of knowledge between universities and
businesses through the creation of knowledge transfer networks and
partnerships. Knowledge transfer networks are a less formal mechanism that
allow for interactions between individuals, businesses, universities, and research,
finance and technology organizations in a specific field of technology or business
application. Knowledge transfer partnerships are a more formal mechanism for
facilitating a direct interaction between businesses and universities. In the case
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of KTPs, a recently qualified individual is placed into a business to work on
innovation-based projects, in effect increasing the business interaction with the
university knowledge base.

The TSB has also been involved in the creation of Micro and Nanotechnology
Centres, which allow open access of the UK Micro and Nanotechnology
community to a range of key services and capabilities.

Finally, the TSB is also involved in various international programmes such as
EUREKA, a parEuropean inttiative for promoting Collaborative, Business-led
Research and Development. In addition, the TSB is also involved in helping UK
businesses participate in the Seventh Framework Programme for Research and
Technological Development, which is the main instrument for funding research in

Europe by the EU, through the creation of the P7 UK National Contact Point
service.

Part 2.01.13 I nterviewees view on the UKOG6s scien
As an aspect of the 2008 DTF, it was essential to gauge the popular perspective
of the UK government 6 s current policy. Though It W ¢
government has been proactive through new policy steps and initiatives, it was
felt by those interviewed that the government has been - and still is -

disconnected from the true needs of the software indu stry.

All those interviewed stated that there is still the disparity between the views on
the skills that the government and universities perceive to be essential for the
software industry in comparison to the actual skill sets required.

Technological innovation can enable the creation of new products and services
which can replace existing technologies or open new markets, while an early
market entrance can secure high returns on the capital invested.

Part 2.02 Venture Capital  Activity in the UK

Part 2.02.1 Venture backed companies and the venture capital model

Venture Capital (VC) is an important source of financing for fast-growing
companies who have the potential to make a ¢
(disclosed deal amount) was invested in over 1,500 companies Euope wide. The
greatest share of thi s, -basedcorhpames, owereb80off ec ei v e d
them in all (see Figure 13). Most European governments actively promote these

investments either through tax incentives (e.g. Tax Credits for Research and
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Development®, and for Video Games Producers® in France) or through their own

investment vehicles (e.g. High-Tech Gruenderfonds in Germany", which is a
collaboration between the German government, KfW Banking Group, BASF,
Deutsche Telekom and Siemens).

relan
3% United Kingdom
29%
Denmark
3%

The Netherlands
4%

Spain
3%

Figure 13 Distribution of number of venture capital deals across Europe
(Source: Library House)

Venture capitalists invest in companies that have the potential to succeed in a
relatively short time frame, typically five to seven years. A high return from these

investments is required by the VC model in order to offset the risk of the
investments. This risk arises due to the illiquidity of the investment, as venture
capitalists are usually unable to convert their equity into cash without making an
exit such as an initial public offering or a trade sale.

Venture capitalists tend to have a preference to invest in technology companies
for two important reasons: Firstly, technology companies need venture capital
investment because they need a substantial amount of cash upfront in order to
develop their technology into a product prior to ultimately generat ing revenues.
Due to the fact that technology companies tend to have little collateral, and often
no revenue, it is difficult or impossible for them to finance with debt (i.e. loans).

29 http://www.invest -in-france.org/international/en/the -best-research-tax-credit-in-
europe.html

30 http://www.invest -in-france.org/uploads/files-en/08-03-
26 163121 Argumentaire fev_eng.pdf

3 http://www.high -tech-gruenderfonds.de/htgf/ind ex.php?id=102
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Secondl vy, from the venture <capitarmakest ds poli
sense because revolutionary or disruptive technologies typically translate into a

high return. For example, if such a technology replaces an existing technology

and otherwise disrupts the incumbents in the market, then it is likely that the

newcomer will take a large market share, resulting in high revenue growth, and

eventually a high return for the venture capitalist.

Another factor that attracts investors to the software industry is that technology
innovation can create whole new product and service categories where early
entrants have the opportunity to achieve spectacular returns.

Part 2.02.2 Venture capital as a proxy to innovation

Whilst around two thirds of R&D spending is done by larger corporations in the
UK®?, the importance of smaller innovative businesses in bringing new
technologies and ideas to fruition has been widely reported**. Also widely agreed
upon is the importance of access to finance for these enterprises, the most
applicable source often being venture capital®*.

Innovative capacity has been taken as a vital component
competitiveness since Mich&¥®I|Porerontradeeeddé s wor k
a way of measuring the innovative capacity of an economy by means of a series

of input and output measures. Porter considers venture capital to be an

Ai nnovation outputo, and therefore a measur ¢
as to the innovative capacity of a particular economy.

It is acknowledged however, that although there are generally other sources of
finance, especialy in OECD nations, access to venture capital remains important,
and can be used as a proxy both to innovative capacity, and to the relative
success of an economy’’.

32 R&D Scoreboard (Page 7)i http://www.innovation.gov.uk/rd_scoreboard/downloads/
2007_rd_scoreboard_analysis.pdf

% sainsbury Reviewi iRace to the Topo
3 http://www.berr.gov.uk/files/file38273.pdf

% The Competitive Advantage of Nations, Porter, M. E. (1990)
% http://www.isc.hbs.edu/Innov_9211.pdf

% Sainsbury Reviewi iRace to the Topod
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Venture capital can be defined by its investment philosophy, an important pillar
of which is its focus on finding innovative companies. As a result, venture capital
investments tend to be biased towards these sorts of companies.

Another key pillar of this investment philosophy is a belief in people and in
innovation, and the willingness to make high-risk, high-value investments based
on those two factors.

For these reasons, venture capital investment can be thought of as a proxy for
innovative activity, with a correlation existing between the two. This correlation

should hold true so long as the equilibrium between available capital and
innovative businesses looking for funding remains approximately even®,

Part 2.02.3 Venture capital in the UK

Europe has just over 7,630 active venture capital backed companies, the largest
group of which are based in the UK (1,768 companies). Out of this UK set, one
third (approximately 33.6%, a total of 595 companies) are engaged in software
development activities, under the definition described earlier in this report **.

This section will focus on venture capital as a proxy for both the innovative
capacity of t he nationos software enterpri
favourable the UK climate for enterprise is in terms of access to funding.

It is important to note that the Library House data used here in our analysis is
entirely based on disclosed deal amounts. Due to the private nature of venture
capital, investors are not obligated to disclose details of their investments, and
many of them choose not to do so. The disclosure rate across all UK venture
capital deals between 2004 and Q3/2008 was about 75%, remaining roughly
steady over this period.

Between Q1/2004 and Q3/2008, venture capital-backed companies in the UK
have raised just under £5bn in investment through over 1,933 deals, with a
further 657 investments of und isclosed amount made. This includes deals with
companies that have since exited or gone into liquidation after receiving funding.

As Figure 14 shows, venture capital investment in the UK has not increased
noticeably over the past two years but has rather fluctuated around its current
level (except for a an increase in Q1/2008 and subsequent drop in Q2/2008),

% See Professor Amar Bhidei The Venturesome Economy, October 2008

¥ Se eDefiningSoft wareodo, Section 2.2

44



Developing the Future 2008
Section 2 1 Innovation, Entrepreneurship and Investment

both in terms of the number of deals done, an d the amount that has been
invested.

Part 2.02.4 The most active investors and important deals in the
software industry

In contrast to the trends noted above, the software industry appears to be prone

to more significant fluctuations (see Figure 15). For example, the level of

investment tripled between Q1 and
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Figure 14: UK Venture Capital Investments from Q1/2006 to Q1/2008
(Source: Library House)
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Figure 15: UK Software Venture Capital Investments Q1/2005 to
Q1/2008 (Source: Library House)

Q4/2006, then went down by two thirds between Q4/2006 and Q4/2007, before
increasing by a factor of 7 by the next quarter (Q1/2008). The high level of
investment in Q1 2008 is primarily explained by a significant increase in the
number of larger deals in this quarter. This will be discussed in greater depth
later in this section of the report.

Inordertogain a more compl ete perception of the UK
software sector, it was necessary to determine which investors were the most

active, both in terms of the number of deals made, and in terms of the amount

invested, and also to determine which companies have raised the most funds.

Table 3 shows the 15 most active venture capitalists investing in UK software

companies in 2007, ranked by the total number of deals they were involved in.

Il n order to gain an insight into each VCO6s
was analysed based on whether the investment was the first that was made, or a

follow-up to previous investment made by the VC. This analysis reveakd that

Eden Ventures and Seedamp were the most active first -time investors in new
companies in terms of the number of deal s th
deals. Brightstation Ventures invested the largest amount of funding (over t hree

deals) in 2007. Scottish Enterprise and Eden Ventures were the most active

follow-up investors by a significant margin in the number of deals made and

amount invested respectively.
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Given that venture capital funds tend to last five to ten years, wit h the fund only
making its investments in one or two of these years, an analysis of the top
investors in any one year may not be representative of the activity of that
investor to the industry in general. Table 4 shows a breakdown of the most
active software investors between 2004 and 2007, to provide a more
representative analysis over a longer period.

Analysis of Table 4 shows that the Scottish Enterprise Fund was the most active
investor in terms of number of deals made amongst all funds between 2004 and
2007, both in terms of first -time (20 deals), and follow-up investments (37
deals). Balderton Capital was the most active VC in terms of the amount of first
time investment (£52.265m), with 3i the most active in terms of follow -up
investment (E71.1m).

In terms of the actual venture capital software deals mad e in UK companies,
some of the largest made since 2004 include:

1 FX Alliance, who received a first round VC investment of £42m from
Technology Crossover Ventures in Q3/2006. FX Alliance develops and runs
an online portal which handles foreign exchange trading.

1 Codemasters, who received a £30m first round investment from Balderton
Capital in Q2/2005. Codemasters is a developer, and to some extent a
publisher of video games. The company is one of the oldest UK games
developers, and also one of the few which has managed to remain more
or less independent.
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Most Active Investors Making First Venture Funding Rounds 2007 Most Active Investors Making Follow-up Venture Funding Rounds 2007
Company Name Number of Deals e Syndizcgéid&\;estment Company Name Number of Deals clSvndicared &)e stment 2007
Eden Ventures 4 1,956 Scottish Enterprise Fund 10 3,346
Seedcamp 4 154 North West Equity Fund 5 1,949
— . 1016 ::r‘:zisstc:fssed Institutional s 4,959
Bright Station Ventures 3 3,206 Braveheart Investment Group 4 1,346
Ibis Capital 3 1,000 EREAE FEWTES 4 1,281
Partnership Investment Finance 3 850 Eden Ventures 4 22,582
Scottish Enterprise Fund 3 1,030 Amadeus Capital Partners 3 9,160
South West Ventures 3 1,290 Balderton Capital 3 15,803
iﬁ:;h Yorkshire Investment 3 185 GEIF Ventures 3 1,281
The Capital Fund 3 1,222 Octopus Ventures 3 5,200

Table 3: Most active Venture Capital Investors into UK software companies in 2007 (Sourc

e: Library House)

Most Active Investors Making First Venture Funding Rounds 2004 - 2007 Most Active Investors Making Follow-up Venture Funding Rounds 2004 -2007
Company Name T — Total Syndizcgﬁig(\;eslmem Gy e Number of Deals Total Syndicated Investment 2007
Scottish Enterprise Fund 20 9,110 Scottish Enterprise Fund 37 9,561
Balderton Capital 14 52265 North West Equity Fund 25 5,396
Undisclosed Institutional Investors 14 14373 Undisclosed Institutional Investors 25 33,894
The Capital Fund 12 3,677 ?:la:jor;’;r;’h\r;?:lﬁ;' Hanagement (Oxford 23 2,665
Eden Ventures 9 5,030 Quester Capital Management 15 32,481
North West Equity Fund 9 3,020 3i Group 13 71,100
Z?;i;g:i: r\IIdt-z)ntures Ltd (RisingStars s 1,400 DFJ Esprit 12 43,644
Midven 8 4,359 Accel Partners 10 43,695
1(?:3210:‘;2?32?3 Management (Oxford s 1,495 Foresight Venture Partners 10 12,073
Viking Fund 8 925 Merseyside Special Investment Fund 10 4,642

Table 4: Most active Venture Capital Investors into UK software companies between 2004 and 2007
(Source: Library House)
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1 Picsel Technologies, who received a £25m fourth round of venture funding
from several Japanese and UK investors in Q4/2006. Picsel develops
software to enable media to be more easily streamed to mobile
telephones.

As mentioned earlier in this section, Q1/2008 had an exceptional level of VC
investment in the UK software industry (see Figure 15). This was primarily
because of an increase in the number of large deals in this sector. Examples of
these include:

1 Spinvox, who received a first round investment of £50.4m ($100m) by
Toscafund, Blue Mountain, GLG Partners and the Goldman Sachs Group.
Spinvox has developed an automated voicemaitto-text conversion service
which automatically sends a transcript of any voicemail received to a
predetermined SMS, blog page or email.

1 MoneyExpert, who received a 3% round investment of £25m by
Technology Crossover Ventures. MoneyExpert runs a consumer
comparison website, focusing on commercial financial products.

Y Realtime Worlds, who also received a 3 round investment of £25m, by
CIM, WPP Group, Maverick Capital and New Enterprise Associates.
Realtime Worlds is a video games developer with several very successful
titles to its name.

Interestingly, of all of the companies involved in the largest deals since 2004,
two of them, Codemasters and Realtime Worlds, were videogames developers.
This is particularly noteworthy given that both companies are the only two

venture-funded videogames developers in the UK, and is consistent with the
observation that the majority of videogames companies do not receive venture

funding.

Digital media and web companies appear to make up a significant proportion of
the largest deals. This is perhaps because they are less cashintensive than the
rest of the population of companies that are venture funded. Supporting this
hypothesis is the observation that, of all European trade-sales and IPOs since
2006, venture funded digital media companies have required an average of 22%
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less funding in order to reach an exit compared to the venture backed population
in general.

Part 2.02.5 The recent decline in venture capital

Figure 15 provides an interesting illustration of just wh at an exceptional quarter
Q1/2008 was for the software industry. Comparing this to Figure 14, we can
see that a large proportion of the Q1/2008 spike in venture capital investment
was attributable to the large software deals mentioned in the previous section.

Since Q2/2008, the number of software deals seems to have stabilised at a lower
level than the 2006 and 2007 average - 35 deals in Q2/2008 and 34 deals in
Q3/2008 compared to a mean of 46 deals per quarter between Q1/2006 and Q4
2007. It is interesting to observe that the average deal size into software
companies seems to have remained on the higher end of normal - £2m in
Q2/2008 and 1.3m in Q3/2008 compared to an average over 2006 and 2007 of
£1.6m. Q3/2008, whilst slightly below the £1.6m average, is still above the
average deal size of Q2/2006 and Q4/2007.

When looking back to the UK's venture capital investments into all sectors, we
see again that the number of deals has fallen in Q2/2008 and Q3/2008 when
compared to 2006 and 2007 - 124 and 131 deals respectively, compared to a
mean of 139.5 between 2006 and 2007. This is not, in itself cause for concern,
especially when it is noted that the amount of money invested has remained
fairly constant, exceptional Q1/2008 discounted.

Although less software deals have been made in Q2/2008 and Q3/2008, they are
generally deals of a reasonable size. This trend holds true for all venture capital
funded companies in the UK.

The software VC industry however appears to be well equipped to deal with the
credit crunch and resultant economic downturn for several reasons. Firstly, the
proportion of all VC investment and deals that involved software companies has
remained relatively constant in the past two years ( Figure 15), despite the
fluctuations in absolute deal number and value (Figure 14). This suggests that
software companies still represent a favourable investment opportunity to VCs.
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Figure 16: UK venture capital  software investments as percentage of

overall UK activity (Source: Library House)

Secondly, the software industry is perhaps a more attractive investment
opportunity for VCs than other traditionally venture -backed sectors (e.g. Biotech
or Cleantech) due to its lower capital requirements, especially for those
companies operating online. Thirdly, due to the nature of venture capital,
software VC investment is likely to fare better than other private equity deals
such as mergers or buy-outs due to the absence of debt components in VC deals.
Lastly, venture capitalists have to invest in companies regardless of the economic
climate, as they have a pool of cash from which to invest, commonly referred to
as a fund, which has already been pledged by
such, has to be spent. For these reasons, the software industry should retain a
large share of what venture capital is invested, with finance remaining available
for fledgling software companies with good ideas.

Part 2.03 Regional Distribution of UK VC-Backed Software
Companies

We next examined where the software companies that received venture
investment are located, to determine if there are any regions in the UK that are

particularly active in this respect. A classification of the density of UK VC-backed
software companies revealed that the highest density of software comp anies are
found in the Cambridge, London and Edinburgh regions (see Figure 17).
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Significant clusters of software companies are also located in Northern Ireland,
Glasgow, Newcastle, Manchester, Birmingham, and the OxfordReading region.
With regards to the South East, Cambridge and the South West of London have
the highest density of software companies, followed by Bristol and the
Birmingham-Oxford-Reading corridor (see Figure 18).
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Figure 17: Density of VC -Backed Software Companies in the UK
(Source: Library H ouse)
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Figure 18: Density of VC -Backed Software Companies in the South East
(Source: Library House)

A classification of the number of venture -backed software companies by region
(see Table 5) reveals that London has the highest number (195), followed by
the South East (87) and Scotland (61).

Table 5: Proportion of Venture  -Backed Software Compan ies by Region
(Source: Library House)

Interestingly, Northern Ireland had the highest proportion of venture -backed
companies that were software companies (54.5%), followed by London (45.3%).
Venture-backed software companies in the South East and Scotland made up

32.1% and 29% of all VC-backed companies in these regions respectively.
53



