DO BIRDSOF A FEATHER FLOCK TOGETHER?
THE FINANCING OF UK SOFTWARE AND BIOTECHNOLOGY FIRMSAT
THE EARLIER STAGES OF BUSINESSDEVELOPMENT

By
Dr Farid Ullah* and Professor Peter Taylor

The University of Glamorgan
Department of Enter prise and Economic Development
Business School
Treforest, Pontypridd,

CF371DL
Wales
United Kingdom

E-mail: fullah@aglam.ac.uk

Tel: 01443 483 370

Fax: 01443 483 650

* Corresponding author



Do birds of afeather flock together?
Thefinancing of UK softwar e and biotechnology firms at the earlier

stages of business development
Abstract

This paper explores the funding issues at the etalyes of development of small
biotechnology and software firms in the UK. The @apeviews theory and evidence on
firms in these two sectors and presents empiricaleace for the UK derived from an
extensive on-line questionnaire survey. The samplesists of 41 small biotechnology
firms and 42 software firms representing a sub-samp a larger sample of 133 high
technology small firms (HTSFs) or technology-baseadall firms (TBSFs). As a sub-
group of Small and Medium-sized Enterprises (SMB3)SFs face a number of obstacles
to their business development. Finance is belieieedbe one of the main problems
particularly at the early stages of their developmBI TSFs encounter financing problems
mainly because of their embryonic nature, young &gk of collateral, lack of business
skills, lack of market presence, high technicabaanad other factors.

The main findings from this study suggest thateprneurs in the biotechnology
sector reported higher academic qualifications ttien other group. The founders of
software firms are younger than the biotechnologmd. Firms in both groups have
grown in terms of full-time employees. In terms fahding problems, software firms
reports more funding problems than the biotechnofiigns. Software firms are fastest
growing firms and goes through the early stagesdefelopment quickly than the
biotechnology group. With regards to the sourcefuofling the evidence shows that
biotechnology small firms mainly use venture cdditsance whilst the main source of
funding for the software firms is personal savingsd bank finance. However,
biotechnology small firms report difficulties in@e&ing equity finance. Software firms
seem to be constraining their growth by the densiel financial constraints.

The two groups of HTSFs in this study suggest kiigih technology small firms
may have particular needs for finance and thaktinesy change as they develop through
early stages of business development. The papeemrevidence on these issues and
suggest differences in the experience of biotedgywklnd software firms in terms of
financing.

Keywords: SMEs, HTSFs/TBSFs, biotechnology small firms, catep software
small firms, research and development, entrepreheyrinnovation and venture capital.



1. Introduction

The attitudes towards small firms and their roleecdonomic development were
very different some forty years ago. Then, it wadidved that large firms are more
important and more capable of competing in the avonlarkets and therefore, mergers
and acquisitions were supported. However, sincd87®s, the attitudes started changing
as massive changes were also occurring on theldled (such as the oil price shocks).
On a more national level in the UK, there were nvassnemployment as a result of
major decline in the textile industry and otherustiial sectors. This was mainly due to
the other emerging economies on the world economaig such as China and other Asian
economies competing with the UK products in intdomal markets. The UK large
industries were unable to compete due to the velakpensiveness of their products and
services. However, in this turbulent time, a crgatiestruction was also taking place. In
order to survive and adjust to new economic chghen there was a need for small
businesses everywhere.

Parallel to this general economic restructuringrehwere also particular changes
occurring in the way the academic institutions wererking. Previously, academic
institutions were heavily state sponsored and anadewere seen as people away from
the real business world. Their main role was teaglkind research. However, this was
also undergoing major changes. Public financialpsupto academic institutions was
heavily cut and the emphasis on generating ownnigcwas rising. Academic research
must have to be transformed into economic valués [Blad to the increasing involvement
of academic institutions with industry. In this ¢ext in the UK in particular and
elsewhere generally, there was a trend to estaplishperty based initiatives such as
science parks and incubators. The main aim wasgpat small firms established as a
result of the academic research in universities ath@r higher education institutions.
Briefly, a new economic structure was beginningiieerge and gaining strength with the
passage of time.

In this new economic framework, small firms in gexteand high-technology
small firms in particular are increasingly seeritessource of new ideas, innovation, job
creation, regional, national and international @roit development. Technology-based
small firms are seen by many as a US phenomenondweadays almost every advanced
economy and increasingly the developing countriesadsessed with the establishment
of TBSFs and perceive them as a key to economieldpment.

In this context, the role of TBSFs as engines abnemic growth is well
recognised and has attracted much public and priattention not only in the UK but
internationally as well and there is a growing aait and policy-related literature on
the subject. It is believed that the invention andovation provided by TBSFs,
particularly in sectors such as computer softwaral dardware, biotechnology,
pharmaceuticals, life sciences, communications @hdr aspects of high-technology is
vital for economic growth and development. The &ottdinary success and performance
of Silicon Valley and Route 128 technology-basettaip businesses in the US is seen
by many as the sine-qua-non of future economiclarsiness development (Berger and
Udell, 1998).

TBSFs go through certain stages of developmertteir tife cycle as depicted in
Kazanjian (1988), Clark and Guy (1998), Oakey (2088d Ndonzuau, Pirnay and
Surlemont (2002). Depending on the nature of tleartelogy and potential markets for
TBSFs, finance could be a serious problem at estdges of business development. It is
argued that due to their special characteristi&SHS may find particular environment
such as science parks and incubators as idealsplaceéheir growth and early stages of
development. This paper focuses on the financialeend experiences of 42 computer



software firms and 41 biotechnology firms at therlyesstages of their business
development. This paper is attempting to increagseunderstanding of the differences
between software and biotechnology small firms e UK. We believe that this
increased insight will have important policy imglions and a guide for financiers. The
rest of the paper follows this structure: Sectiodi®usses the main literature on the
financial issues of TBSFs. Section 3 discuss ththaumlogy and methodological issues.
Section 4 provides the empirical evidence gatherethe financing issues of the sampled
firms. Section 5 concludes the paper and identifieduture research in this area.

2. Literaturereview

There is a huge literature available on small firared particularly on the
financing issues of small firms. We can categotlie vast literature into three main
categories: firstly there are public reports andugmes conducted on behalf of the UK
government; secondly theoretical models and exgtamaf the funding gap and thirdly
there are empirical studies which mainly confirims theoretical models. There are many
other studies investigating different aspects ef HTSFs business development but to
provide a comprehensive overview of all HTSFs éitere is beyond the scope of this
paper. Therefore, we limit ourselves to the maarditure on HTSFs funding issues.

The UK government has always taken an active isteénethe finance problems of
small firms. The history of public investigationtanthe funding gap goes back to the
times of great depression. Bolton (1971) and Wil§b®79) presented their reports on
finance for small firms. The Bolton Committee (197®ported that there was no
institutional deficiency in the financial markets small firms in the UK and the Wilson
Committee (1979) did not find any evidence thatgasted a general shortage of finance
for small firms in the UK. However, the main focoisthese public enquiries was on the
SME sector rather than focusing in detail on thetigaar sub-groups (such as TBSFs) of
the SME population. The first public report thadesbsed the problems of the TBSF
sector was that of the Advisory Council on Scieand Technology (ACOST) in 1990.
This report focused on TBSFs finance and the filrdnmonstraints that these firms
encounter at critical stages of development. Tipenteconcluded that due to the higher
risks associated with TBSFs and the difficultiesagsessing their technology and high
innovative nature, institutional investors (part@mly banks) were hesitant to provide
financial assistance.

In response to an increasing concern over the dm&sues of TBSFs the Bank of
England has reported regularly on this subject.fitst report on the financing of
technology-based small firms was published in 1996l this report suggested that
TBSFs may face financial constraints at start-up early stages of development and that
these constraints might be due to market impedssti The report argued that finance
providers find it hard to assess the viability oBSFs business ideas due to their
scientific basis or high-technology nature of thpnoducts and as a result remain
cautious. Quite recently, the Bank of England (30@port found that finance constraints
at early stages of development were a particulablpm for those TBSFs which were at
distance from technology clusters. The House otlk@elect Committee (1997) and the
Confederation of British Industry (CBI) report oedh-Stars (CBI, 1997) also reflected
these views and suggested that since at start-UpFRBIo not generally have viable
products, it is extremely difficult to assess tiee ©f potential markets and it is difficult
to evaluate the technological risks. This incredkesisk for financiers to invest in such
products. The Select Committee suggested that TBSBBsld be encouraged to use
incubators and science-parks to improve mutual rstaleding and help overcome the
associated risk and information asymmetries.



Similarly, the Williams (1998) report suggests tleguity finance is more appropriate
than debt assuming that TBSFs have no earningseatdrly stages, hence difficult to
repay loans whilst Modigliani and Miller (1958) gigst that once a project shows some
earnings, debt could be retired and replaced witkquity issue at much better prices or
through retained earnings. This justifies the intgoatr role of the venture capital industry
in the UK and in the absence of such a role amatasf on the Management buy-in (MBI)
and Management buy-out (MBO) is a cause for condéfifiams report also compare
venture capital investments in TBSFs early stagabe UK with the US and show that
according to the 1997 statistics, US venture chpitustry invested £5800 million while
the corresponding figure for UK is only £349 mitlioMurray and Lott (1995) find that
US VCFs invest three times more than their UK cerpdrts in young new technology-
based firms after taking away the MBI and MBO inwesnts. In US, VCFs tend to
invest more in the early stages of TBSFs whilghm UK VCFs has a tendency towards
MBO/MBI and other later stages. Moreover, Wrightl &obbie (1998) suggest that there
are marked differences between the informal investb UK and other countries such as
US and Sweden.

Oakey (2003) notes that the TBSFs funding problerdeep rooted due to free
market policies in the 1970s and 1980s. He sugg@asistegrative support by the public
and private sectors for TBSFs finance. He argued tlhue to short-termism and
associated risks, there exist a temporal-gap andskagap for TBSFs. Oakey’s
hypothesised temporal-gap suggests that the alailalblic support diminishes at a
point when TBSFs product is not yet ready for therkat and that there is a five-year
funding gap in the development of a product. TB&-gap notions suggest that as many
as 50% TBSFs are clearly unfundable, 30% are piphaifundable, 10% in the critical
area of being probably fundable and as little &b ¥@ceiving funding. Accepting this
analysis means that even if the probably fundableseeive funding, only 20% of the
TBSFs population are funded. Westhead and Storéf7(1 suggest that most
technologically sophisticated firms report thatithgrowth has been impeded by a
continual financial constraint.

One of the reasons most cited in the literaturewtny TBSFs have financing
problems is information opacity. Leland and Pyl®71), Sahiman (1990), Myers and
Majluf (1984) suggest that financial markets ardormationally opaque and that
borrowers know more about the potentials and naifitbeir businesses than do lenders.
Similarly Admati and Pfleiderer (1994), Aghion aBalton (1992), Amit Glosten and
Muller (1990), Bergemann and Hedge (1998), Cabte Simane (1997), Chan Seigel and
Thakor (1990), Demsetz (1969), Dewatripont and[€i(@994), Fama and Jensen (1983)
and Jensen and Meckling (1976) all address thecggammblems where an entrepreneur
and financier interact with conflicting interests.

Empirical studies such as Berger and Udell (1998¢ster (1998), Wright and
Robbie (1996), Wright and Robbie (1998), Himmelbargl Petersen (1994), Jordan,
Lowe and Taylor (1998) and Leland and Pyle (197@ygsest that ‘information
asymmetry’ is the most important characteristiswiall business finance which is most
acute in the case of TBSFs.

Dewatripont and Tirole (1994) suggest that the ivement of external financiers
reduces the riskiness of the new ventures andvesohe problems of moral hazard and
adverse selection. On the other hand Jordan, LowleTaylor (1998) and Himmelberg
and Petersen (1994) suggest that small firms skeeriboth for debt and equity investors
and the founders’ concern about loss of contrameine the capital structure.

Dixon (1991), Muzyka, Birley and Leleux (1996), gegts that venture capitalists
is looking for an experienced management team winlesting in a firm. Projects



without a good management team and reasonabléideaith good financials appear to
be meaningless. MacMillan, Siegel and Narasimha8%)i%lso find that the most
frequently used criterion is the quality of therepteneur.

Differentiating the supply-side financial constitgsinfrom the demand-side
financial constraints, Cressy and Oloffson (1997ggests that a supply-side financial
constraint means a capital market imperfection lgeads to a socially incorrect supply of
funds to projects (e.g. different funds as in thsecof rationing) or the incorrect interest
rate charged on funds. On the other hand, the déyside financial constraint is a capital
market imperfection in which performance of a firmmadversely affected by a factor
internal to the firm. For example if a firm’s ownemnts to grow the firm, but the only
way to grow is to relinquish equity and he/she dbwant to do so. In such a situation
they suggest the demand for funds is demand camstra

Finally, Moore and Garnsey (1993) explore the déffeaf the SMART (Small
firms Merit Award for Research and Technology) sobke They conclude that the
successful operation of SMART scheme justifies ¢fowernment intervention since
information asymmetries are reduced with the suppoEMART. This appears to create
added value to firms as non-winners under the SMARAeme are expected to face
further financial problems during the life cycle iohovation. Similarly, Lerner (1999)
examines the impact of the Small Business InnomaResearch (SBIR) programme in
the US and argues that SBIR winners grew signiflgafaster than non-winners and
were more likely to attract venture finance.

This brief literature review suggests that the naguments for HTSFs financial
problems are believed to be information opacity iQlwhleads to moral hazard and
adverse selection problems), the unwillingnessive gp equity in return for finance,
high technicality of the business product/servinexperience of the founding team, lack
of tangible assets etc. This paper explores thesdirig issues for the UK software and
biotechnology firms and is attempting to providettier understanding of these issues
and guide policy and practice in tackling the fioaproblems of HTSFs.

3. Methodology, methodological issues and data collection

This paper discusses the most crucial problemrafnice for UK TBSFs in the
computer software and biotechnology sectors. Theiral evidence reported here was
originally collected for a comparative study of park and off-park firms to explore the
funding problems of TBSFs at their early stagesl@felopment and the contribution of
location in overcoming the finance problems. Usglgctronic survey questionnaire
between 20th November 2002 and mid March 2003, egeived 133 (22.45%) usable
responses which were recorded in SPSS for analysescurrent sub-sample consists of
41 biotechnology and 42 software small firms whiepresents 62.41% of our total 133
responses.

The sample selection process involved obtaining § TBSFs from the United
Kingdom Science Parks Association (UKSPA), the &thiKingdom Business Incubation
(UKBI) websites. The off-park firms were selectétwm the FAME data source
(accessed through the Liverpool University libraxgtalogue) and technology cluster
websites. We encountered some problems in thecddi&etion process. In most cases the
contact details (e-mails and telephone numbershdividual firms obtained from the
UKSPA/UKBI websites were wrong and e-mails were riwng. We tried our best to
overcome this problem and increase our responsesitbine end after at least three
reminders and careful planning we managed onlyukable responses.

Using internet as a data collection tool is quigavnIt has both its merits and
demerits. Among the advantages we can say that fiast, almost free (if you have



internet connection), trendy, bulk free, easy fwliop, technologically relevant to TBSFs
and easily manageable. Postal and telephone sunveytbe other hand can be very
expensive, time consuming, bulky and old-fashion®@d. the other hand demerits of
electronic surveys include the blocking of e-méisinternet Service Providers (ISPs),
respondents may not open e-mails from unknown erusied sources due to the fear of
viruses, there are privacy issues as many resptsthetieve that transmitting valuable
and confidential information may be viewed by oth@nd there are methodological
problems such as sampling bias.

Whatever the strengths and weaknesses of a chosthodology for data
collection, it is true that no research design Wl perfect since all involve compromises.
For instance, all researchers, particularly indiaild working alone (such as PhD
students) have to accept that their resourcesimite. fOften researchers admit, ex post
facto, that if they were starting again, they woalthend or even choose a different
research design to the one they actually used #6wnd Blackburn 2001, p. 87).

However, in spite of a very small sample we belithat this paper will contribute
to the existing knowledge and increase our undedstg about the financing of UK
TBSFs in software and biotechnology sectors.

4. Empirical evidence:

4.1 Demography and taxonomy of sample firms

Figure 1 shows that the highest level of qualifras among biotechnology firms
is doctorate (22% compared to 10% software firrdg)wever in terms of undergraduate,
graduate and postgraduate education, software faiasvs higher qualifications than
biotechnology firms. The highest doctorate quadiiiens may indicate that biotechnology
entrepreneurs are scientists and their productstssr may encounter different
impediments (particularly accessing external funtfgn software firms at the early
stages of business development.

Figure 1: Level of qualifications between software and biotechnology small firms
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Figure 2 provide information on the age distribntaf respondents. It is clear that
for computer software firms most of the respondeamgsin the three age band 26-30, 31-
35 and 36-40. Software entrepreneurs are also thighbe age band 20-25 compared to



biotechnology firms. Biotechnology entrepreneures iostly in the age band 31-35, 36-
40 and 41-45. Majority of software entrepreneurs ir the age band 36-40 and for
biotechnology they are in the age band 41-45. Blutelogy entrepreneurs are also more
in numbers at the age band 46-50 compared to s&ftwatrepreneurs. The figure
indicates that software entrepreneurs are compahatyounger than the biotechnology
entrepreneurs and this may have important impboatifor finance. Financiers may
perceive that being young would mean less expegieless competence, and lower
business and management skills whilst biotechnokxgyepreneurs who are older may
mean more experience, having business and manageski#g, which many finance
providers expect from entrepreneurs. However, bgmgng also mean more energetic,
sharp and committed which are good attributes fmsiress success. This may have
important implications for both policy makers amtgahce providers.

Figure 2: Age distribution of respondents between the two groups
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Figure 3 provides information on the founder corider of the two groups in this
study. It is clear that among software firms highembers of founders and co-founders
are still present compared to biotechnology firiméerestingly significant numbers of
biotechnology entrepreneurs (38%) compared to soéwentrepreneurs (5%) reports that
they were not involved as founders in establishirgbusiness.



Figure 3: Founder and Co-founder between the two groups
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This structure of sample businesses may have ipoitinplications for finance
as founders have strong views about their busisebs® non-founders. Keeping control
of the business may be more important for foundeesn non-founders which may
consequently impact the attainment of equity firaras equity providers may be
demanding higher stakes in the business.

Figure 4 shows the business origins of the samptesf The figure indicates that
majority of software businesses (67%) are estaddishs new ideas of individuals or
group of individuals compared to 46% for biotectugyl firms. Another important feature
of biotechnology firms in this study is that highmarcentages of these firms are spin-offs
from universities (27% biotechnology compared to%l2Zoftware), non-university
research organisation (12% biotechnology comparet¥t software) and corporate spin-
offs (12% biotechnology compared to 10% softwaltas important to note that spin-offs
may have an advantage of getting funds from puddierces as research work undertaken
in academic or other institutions may be suppoitech public funds. Even in the case of
corporate spin-offs, parent companies may providantial assistance to newly
established firms. In such a situation the compstdtware firms are relatively at a
disadvantage to access funds for early stage dawelot as they are established as a
result of individual or group of individuals owneds.



Figure 4: Business origin of the respondent firms
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High technology firms are also high growth firmgyu¥e 5a and 5b tells us about
the employee growth in the two groups. The fulldimmployee growth in figure 5a
indicates that among software firms there is aiiggmt growth of employees (both
mean and median) since start-up. However, theses fare still very small (micro firms
having less than 10 employees) and managed by rijimal founder co-founder as
explored earlier.

Figure 5a: Number of full-time employees at start and now for software firms
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For biotechnology firms in this study, figure 5kosls that the growth (mean and
median) in full-time employees has gone up conaiolgr These firms seem to have
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grown considerably more compared to software fiamghey have crossed the limit for
micro firms.

Figure 5b: Number of full-time employees at start and now for biotechnology firms
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It seems that they are now small firms having miw@n 10 but less than 50
employees. This also confirm the findings in thevoous figures which showed that these
firms are established as a result of research ivetsities and other organisations and
may be currently managed by majority shareholdadsreot original founders. This has
important implications for the capital structuretbé firms as shareholders may be more
willing to seek external finance than the foundeh® ‘would wish to keep control of the
business’ at the expense of growth.

4.2 Funding environment of the software and biotechnology firms
Figure 6 explores the issue of funding for the tywoups in this study. It is clear
that computer software firms report higher refuaéés than biotechnology firms.

Figure 6: Respondents who were refused finance
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This may be due to various reasons. For instaneet@the burst of the software
bubble in 2000, financiers are more risk averse thefore and see these firms as more
risky. Another reason may be that software prodsetsices are highly risky and go out
of date quickly and therefore financiers may thihlat before they reap the benefits of
their investment the technology they are investingight be too old. However, this may
also be reflecting the findings in the previoustisers where we found that software firms
are different in many respects than the bioteclqyolirms which may be negatively
influencing its financial problems.

A common feature of technology-based firms is tihaty follow a certain path
commonly known as life-cycle. This life cycle of ¥Bs is analogous to the conception
and development of a human baby. These firms yswaifinate from cutting edge
research carried out in universities, higher edanainstitutions and large companies.
Prior to their full visibility in the market, theyo through different phases of
transformation and incubation. Figure 7 indicatessé stages of development among the
two groups in this study.

Figure 7: Stages of development between software and biotechnology firms
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It appears that 76% computer software firms arehat expansion stage of
development compared to 50% of biotechnology firfke figure also reflects the
transitory nature of software firms and the gradimtelopment of biotechnology firms.
Understanding these developmental stages of sdimpie is helpful in knowing at what
stage of development TBSFs are most financiallystamed. In order to avoid
confusion, we report the degree of financial diffiees in two separate figures for the two
groups. Figure 8a shows the degree of financidicdifies for software firms. It is clear
that software firms are experiencing highest finaindifficulties at the concept
development (88%) and product development (73%)raoderate financial difficulties at
the initial marketing stages. At expansion stagendi become more credible, gains
experience and get a foothold in the market. Thigeased visibility may positively
influence the potential investors.
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Figure 8a: The degree of financial difficulty for software firms
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Similarly figure 8b for biotechnology firms showsnaixed picture of financial
difficulties at various stages of development. Heare firms still report (in descending
order of strength) that financial difficulties aserious at concept development, product
development, initial marketing and expansion stageh is a similar pattern to software
firms but may be different in severity. This meahst both groups have financial
difficulties at earlier stages but with differentrength greater for software than
biotechnology firms).

Figure 8b: The degree of financial difficulty for biotechnology firms
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Having established the fact that both groups @hgiin this study reports funding
difficulties at various early stages of developméimé next issue is to explore what main
sources of external finance have these firms atiedng iterature suggests that equity
finance is more appropriate for TBSFs than debin&astudies suggest that small firms
follow a pecking order whilst financing their adtigs. Figure 9 shows the level of
external finance (equity finance) for the two saengioups.
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Figure 9: Main sources of equity investment in the two groups
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This figure shows that the main sources of extefinahce such as VCs, business
angels, banks and public sources are investing amatipely more in biotechnology firms
than computer software firms. Software firms se¢m disadvantage than biotechnology
firms. This is very crucial finding for UK policy akers as the aim is to increase the mass
of TBSFs in all high-tech sectors not just biotembgy. This is also important for
financiers as other countries such as US and Wbetamve benefited enormously from
investing in computer software firms.

Figure 10 informs us about the extent of difficudtycountered by the two groups
in securing external finance. It is indicated tlcamputer software firms reports the
highest difficulties in securing outside equity quared to biotechnology firms. This may
lead us to believe that in the UK, computer haré/saftware firms are finding it harder
to secure funds for early stage business developthan biotechnology firms. This also
reflects and confirms the pattern found in the pdétg figures in this study.

Figure 10: Level of difficulty in securing outside equity for software and biotechnology firms
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Figure 11a reveals the sources of finance usechéysoftware firms. Personal
savings is the main source of finance. The secom&t important source of finance is the
VC finance and thirdly the house mortgage/re-magg@revious studies also finds that
personal savings of entrepreneurs is the most irmpbsource of finance at the start of
the business. It is interesting that software filans getting financial support only from
small firms loan guarantee scheme (SFLGS) and ngtfeom SMART (Small Firms
Merit Award for Research and Technology) and SPBR4dIl Products Under Research).
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This is extraordinary as these schemes are aimprbeaitding financial support to young
high technology firms at earlier stages. Howevere tb the smallness of our data it is
difficult to draw general conclusions from thesadings.

Figure 11a: Sources of finance used by the software firms
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Figure 11b shows the sources of funding for biatetdgy firms in this study.
Both statistical measures show that VC financénésrhost important source of finance
for biotechnology firms. The second important seuire the business angels. Personal
funds and funds from family are important sourcésearly stage funding but not as
highly important as it is for software firms. Otheteresting finding is that in addition to
SFLGS, SMART and SPUR schemes are also investirgoitechnology firms in this
study. However, house mortgage/re-mortgage is lyotabn-existent as a source of
funding for biotechnology firms. Once again to drdefinitive conclusions from this
small sample data is difficult.
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Figure 10b: Sources of finance used by the biotechnology firms
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5. Conclusions and discussions:

This paper has explored the important issue ofightbr UK software and
biotechnology small firms. Although the sample s&zeery small but is quite acceptable
for qualitative survey studies. Software and bibtedogy sectors are the two main
groups of high technology population in the UK. §bnables us to draw some broad
conclusions.

With regards to the entrepreneurs’ demography batt ventures characteristics
we found that majority of biotechnology entrepreseuholds doctorate level
qualifications which may be reflecting the scientibase of their businesses. Software
firms show higher levels of graduate and postgreegaalifications. The age distribution
shows that software entrepreneurs are comparatyeelgger (31-35) than biotechnology
entrepreneurs (41-45). Computer software entreprenge more likely to be founders
and co-founders of their businesses than the Wiotdogy firms. Biotechnology
entrepreneurs are more likely not to be involvethasounders of the businesses they are
managing currently. An overwhelming majority of wadre firms (67%) compared to
46% for biotechnology firms are being establishedaaresult of individuals/group of
individuals’ personal ideas. Biotechnology firme anore likely to have been created as
spin-offs from universities, non-university resdanrganisations and or parent company
spin-offs. The employees’ growth shows that bothugs are high growth firms and since
start-up have grown considerably. These charatt=risave important implications for
finance.

The finance section has explored some importamdgeboth for software and
biotechnology firms mirroring the sector charaatcs found in section 4.1. The refusal
rates for securing funds at start-up are higherst@dtware firms than the biotechnology
firms. Software firms are comparatively growing téasthan biotechnology firms and
majority are at the expansion stage of busineseldpment. Biotechnology firms are
showing a gradual growth but comparatively lower.

Software firms report higher financial constraiatgehe concept development and
product development stages whilst biotechnologymdir report that they were
comparatively less severely finance constraingtiede stages. The four main sources of
funding such as VCs, BAs, banks and public souatesnvesting significantly more in
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biotechnology firms than software firms in this dtu The software firms report higher
levels of difficulty in securing external sourcet equity from these and such other
sources. With regards to the sources of financed,usaftware firms reported that they
have used personal sources, VC and house mortgage+tgage as the principal sources
of finance for their early stage of business dgwelent. Public sources such as SFLGS
are used only by a small minority of software firnBotechnology firms on the other
hand reported that the main sources of early siagds constitute VCs and BAs as the
principal sources of funding. Public sources sushS&LGS, SMART and SPUR are
investing comparatively more in biotechnology firnisan software firms. House
mortgage-re-mortgage is not a popular source afifighat all for biotechnology firms.

These explorative findings suggest that the twaossaf HTSFs studied in this
paper have distinctive features and hence may Hdferent need for finance. This is
important both for financiers and policy makerghe sense that they should be treated
and understood differently. Although both sectames igh-tech and high growth firms
and are birds of a feather but may not flock togeth
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