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Financing SMEs’ technology investments in Southern Europe

This is a series of five papers which forms the financing section of the above EC project,
addressing the problems facing technology-based manufacturing SMEs in Southern Europe
with particular reference to the changes initiated by economic and monetary union in Europe
(EMU). This is the second of two papers which make up jointly the foundation of the series.
Together they will consider the range of decisions facing small firms which seek to make
investments in technology. Although largely survey papers, they will represent an original
contribution as a synthesis of the existing research into a development application. The third
paper will present a rigorous model of the conclusions reached here, the fourth will analyse
the results of survey and interview data collected by project partners in Greece, Spain and
Portugal, and a final paper will consider the likely impact of EMU and make policy
recommendations on this basis. While the previous paper (Cobham, 1999) addressed
guestions of SMEs’ ability to obtain financing for investment projects, this second
foundation paper will focus on the specifics of the technology decision and then bring

together the two strands to consider policy options.
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The financing and technology decisions of SMEs:

[I. Technology and policy

All firms face some degree of financial constraint, in the sense that available external finance
is not equal to the optimal full information level, due to asymmetric information and agency
problems. These are particularly acute both for small and medium sized enterprises (SMES)
and for firms making technology investments. In order to understand how policy may
improve the efficiency of financing in this area, this paper will survey some of the literature
on technology-based SMEs and allow more specific insights to be gained into the effect of
financial constraints on technology investments. The combination of finance and technology
life cycles will be used to create an archetypal model of the technology-based SME which
provides original insights into the potential for policy to affect both SMEs in general and
also their technology investments, which ultimately drive much of economies’ innovation.
Analysis of some policy applications in banking and venture capital markets will provide

further detail.

Section 2 will present an overview of the technological investment decision. The previous
paper provided conclusions on the financing options of firms at various stages of their life
cycle - notably that increased use of bank finance will become possible with the length of
the SME-bank relationship and the SME’s credit history, while private equity financing -

risk-sharing finance - will be more suited to early stage investment. This section will use
the same life cycle format to bring together a variety of different results on the technology

choices of firms at different stages.

The significant contribution of this paper is to present an archetype of the SME, upon which
it is possible to base a specifically southern European(or indeed any other) variation. This
will then provide the hypotheses which will be tested in a subsequent paper. It will be seen
that the key feature of the acquisition typology is that R&D becomes progressively more
likely as a strategy while purchasing dominates among start-up firms. Furthermore, the
technology involved may be regarded as either product or process technology, and this will

play a role in determining the availability of finance. The impact of the technology’s resale
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value and itsgecificity to the firm will also be a gnificant factor in assessirtheproject

from thepergective of both the firm and the glier of funds.

Although it will not be discussed in detail here, the role glitehgoods sppliers is also
important in affectig the success and cost of techigyipurchase and hence the makeg/bu
decision. These ppliers mg - by providing training and back-p services - improve the
quality of the investment, and thus affect the decisiopaibntial sppliers of funds:
Where SMEs act as subcontractors, tipaiirof the contractor - iproviding guarantees to

the bank, for instance - m#&e inportant in the same wa

Section 3 will brirg together the conclusions of tipeeviouspaper (Cobham, 1999) with
those of section Il in a cgmmehensive life-gcle model, and this will form the basis for a
discussion opolicy measures in section 4.y Blentifying brealpoints in the financig of
SMEs, the impact ofpolicy measures will bepened p to detailed angkis in terms of their
employment, innovation and nationpfoduction inplications. Some conclusions on the
nature of pecifically southern Eungean SMESs’ decisions to invest in techrgiavill be

presented, alapwith possiblepolicy implications.

These conclusions will form the basis for the gtiedl model of the decision which will be
elaborated in a subg@entpaper. First, however, we consider the decigioocess of the
SME, and see how this reinforces the firgdot the previouspaper that the finance is the

dominant factor in the techn@y investment.

Section 1: Investment project appraisal

1.i: Applying the real options approach to SMESs’ investment

We make use of the regptions gproach to angise the investment decisions of SMEs.

Dixit & Pindyck (1994, 1996) characterise thgportunity to invest as anagus to a call

option. This instrument of financial markets, whgmrchasedgrants the owner thegfnt,

'Demandt (1999) will concentrate on the role gfitzd goods sppliers, and their interaction with
SMEs. Here we consider grthe financial ggects of this relationshi
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but not the oblation, to make givenpurchase at given price within agiven timeperiod.
The associated literature talks of tiption as beig ‘in the mong’ when theprice per share
under the ption is less than the current market value - i.e. if the owner exercisegtithe o
and sold the shares immedigtbhck to the market, she would be ‘in the mphEhe focus
is therefore on when the value of thgtion will be maximised, or most dglg ‘in the

moneg.’

In terms of SMES’ technofly investments, thepportunity is not exlicitl y purchased as the
financial instrument is, but the costs of ideyihfy the gportunity are analgous to the
option price. There are also costs associated with atbie necessgifinancirg to be able
to exert the ption or undertake the investment. Wagtendgatherirg information on the
opportunity may be costy; but since it mgalso reduce the uncertairaver the outcome of
the investment, for sufficientlhigh levels of uncertaigtthere will exist a realpositive

value to waitiry.

The value ohot exercisimg the gotion is positive when this uncertayover the outcome
will be diminished ly choosimg not to exercise theation at theprecise moment but delismg
to accumulate information instead. Thus @tian to invest, which ¥ simple discounted
cashflow methods would seem to be ‘in the nygrnghould not alwgis be exercised. The
degree of conpetition in the market will be ratively related to themimal delg since the

risk of beirg beaten to the investment will begher and thus waitmmmore cost}.

The @otion is only exercised when it is ‘dpen the mong’- the netpresent value (NPV) of

the investment is sufficientlarge that the value of waitgifor more information - learnm
more about the technay in this case - is counterbalanced. This calculation is in stark
contrast to ‘naive’ use of the discounted cashflow methods (such as the NPV) whysk anal
the value of investment decisions in terms of estimates of future cost and revenuadlows,
if with certainty On the face of it, theption value @proach is far more suited to the case

of SME’s technolgical innovation investment, where uncertgimver future revenues

’NB. Where a firm chooses to gd@ known technolgy rather than innovate thrgh internal
R&D, agreater amount of information will be more egsilailable and thus thetimal waiting time will
be less to reflect the reduced uncertaanid necessgrembodied risk of the investment.
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resultirg from the investment, and also over the future viahilitthe SME, mg begreat.

However, there are cqsfications to this stor.

A firm cannot be considered to own a cgition on an investment until it actuglhas a
guarantee of fundowhich will allow it to exercise theption when it is sufficientf in the
moneg - the value of a callgtion to by, sg, IBM shares at $1 each, is in effect limitegd b
the number of shares the owner can affoithe first uncertainytthe firm must eliminate

then is that over financgnarrargements.

If it is optimal for SMEs to use the reaptions gproach to assess their investment
opportunities, this must also be true fostential investors in the firrhPresumatyl they
apply this by waiting, similarly, until the value of theirmion to invest in the firm is dge
enough in the mong to overcome thegportunity cost of forgoing further information. As
has been discussed in fhreviouspaper, however, in mancases a bank will decide not to
accet even theoption (as offered H the SME) because the information does nopkim
becomeavailable, there are costs attached to itmsdion which mg be prohibitive.
Alternatively, apotential guity investor mg be waitirg for the firm to build p a sufficient

track record ofrofitability - which ma not occur without the investment.

There are a number of w&around the inefficiencies of information aoihcipal-agent
problems which exist in stock markets - economies of scale are variexgoited by
pension funds and ratpl aencies, for instance, and muphvate research is certaynl
carried out. A unit trust fund selniBM shares my signal that their research has cast
doubt over futurerofits, and thus theghion-holder mg decide that, havigwaited until this
point, it is time to exercise thgon becauserices mg be as dge‘in the mong’ as the
will ever be. Do there exist anglous sgnals for firms? Firms can learn more in the
waiting period by observimg the market, and the actions gordducts of corpetitors, and

possibl throwgh publicly available research, but the situation is different for firms follgwin

3NB. The call @tion on IBM shares mabe sold of course, but the investmeppartunity of the
SME is unlikey to be similany transferable.

“This is true as lomas the investments in the firm are ‘lpyh- which is the case for bank loans
or venture cgital investments (even if gad) - and a ghificant part of the investorgdortfolio - this is
more likel to be satisfied for a venturepifal fund.
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different stratgies. The dgree of conpetition in the firm’s market will determine how Ign
they can reasonabplwait without losig the gotion to a rival'spre-enptive investment, so
for exanple a mongolist will best be able to @loit the gotion value of an investment but
at the same time such an indysglikely to be characterised lbess innovative investments

than a more copetitive one.

L1.ii: Implications for SMES’ technology investments

A product innovator cannot serioydhope to assess the value of a nawduct which its
R&D will produce, norget ary closer to that assessment; bimply waiting - and
researchigthe idea itself would be research. On the other hand ghhraarketirg anal/sis
more mg reasonalyl be learnt aboytotential technolgy aqquisitions ly observimg their
performance elsewhere (which is not R&D). The valuepaicdic R&D projects mg
however be so uncertain as to nyllithat of informationgathered while waitig, which
provides agood reason for the decision not to innovate whichyraMEs take. While
research mahelpfully be conducted into the effects of R&Dpexditures at an indugtor

sector level, on an individual basis the uncernyaisisurey toogreat?

Preliminay purchases from a pdal goods spplier are more likgt to yield useful
information about this avenue of investment, and sugplisus will provide as much
(positive) information about theproducts and other usersg@sssible. That is, if the SME
chooses a ‘byl strategy rather than ‘make,’ it mareduce the uncertaynover itspurchase
from a cqital goods spplier by making smallerpurchases first angatherirg information
about the standards of technicgbport, training and value that nyebe exected. [Althogh
of course if the qaital goods spplier is rational and aware of thgame situation, their
strat@y may mitigate gainst the value of the informatigathered i the SME - i.e. the
swoplier has an incentive to ugeeliminary sales as ‘loss leaders’ aprbvide a hgher
quality of product and spiport than isprofitable, in order to encouga lager purchases
the SME.]

°Note that thigprovides gustification for the involvement giublic bodies when the effect of an
industy’s R&D efforts have been shown to pesitive, but mg not be so in individual cases, i.e. when the
social value of the indusfs R&D is greater than the sum of tipevate values to individual firms.



QEH Working Paper Series - QEHWPS025 Page 8

Again then, the implication of our discussion seems to be thauaition and absqtion of
technolay are where the focus should be. Recent literature on the efficé¢R&D by
firm size (eg. Tether, 1998) seems to be mayiaway from the idea of small firms’
suwperiority, suggestirg that the research whichgported this view was biased because it
assumed that small firms’ innovations wegaaly valuable to those of lger firms - Tether

disputes this i usirg post-innovation data to estimate innovation value.

At a moregeneral level it has beengaied (Eaton et al., 1998) that Epean technolgy
initiatives will have most economic effecy bncreasig the abiliy of firms to absorb
external innovations, rather than focugsampatentprotection opromotion of R&D. Ary
assessment of firm’s R&D seemswtd highlight the difficulties for financiers of choogn
which projects to fund, as was seen in ghheviouspaper (Cobham, 1999). Fingllas other
work in thisproject will indicate (Demandt, 1999), the role opital goods sppliers - the
providers for technolgy aquisition stratgies - in reducig the informationgap faced ly
potential investors can lgeeat. Lendig their technical epertise as well as theirpatation

will be seen to have a duadsitive inpact on the chances of SMEs recegvfanding.

Continuirg with the real ptions @proach, there are clegriseful sgnals to begleaned
potential investors which will not necesswarkeflect the value of garticularproject but
some assessment of the firm’gahilities in moregeneral terms. Privateeity investmertft

is probably the weakest ghal, but it sggests the involvement of a backer with either some
expertise angberhgs the time to invegate the firm more fujl (a ‘business agel’), or one
whose investment is based more on the ‘sariatantee’ of famy or friendshp. Venture
capital investment is not ogla sgnal ofprevious value of the firm but also pires a strog
manaerial provision, with clear financiagjoals. And of course, the bacgiof a bank

through long-term lendilg has a number of benefits as detailed in the Cobham, 1999.

*we distirguish between marketyaity, as mght be accessed gnby a vey small number of
SMEs, and non-marketjeity provided ly third-party investors whare not insiderf the firm. The
former we refer to apublic equity, and the latter grivate ejuity. Note that the ‘businessggis’ of
Anglo-Saxon economies are gsificantgroup in this latter catgory, althowgh theirprevalence in
southern Eumpean economies is less well-establishpdvate euity investments are more liketo be
made on the basis of socglarantees.
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In each case, then, further investment by another backer should increase the information -
and thus reduce the valueradt exercising the call option - of any given potential investor.

In much the same way, obtaining further information from either the potential customers or
technology suppliers should also reduce uncertainty. So the picture is clearer for the option
value of investing in a technology-based SME. But as we have seen, the call option of the

SME to make the investment relies for its existence on the agreement of funding.

As an example, consider a manufacturing firm with 50 employees which wishes to expand
production by building a new processing line. Since the required investment is estimated
by the firm to be £2.5m, and retained profits from the entire three years of operation total
just 20% of that figure, the firm requires external financing of the outstanding amount. The
firm might seem to have two immediate choices - it may (at little cost) approach a capital
goods supplier, and discuss the possibilities and the willingness of the supplier to extend
credit, or intervene on the firm’s behalf with potential financiers; or, alternatively, the firm
may begin research (at some cost) to reduce the uncertainty surrounding the cost and
feasibility of producing the new processing line in-house. Clearly, these approaches are non-
exclusive. Armed with the findings, the firm may then seek out bank lending managers,
venture capitalists and third-party non-market equity investors (TNESs), and attempt to obtain

the necessary finance.

Although apparently plausible, however, this scenario should be treated with caution. For
instance, the firm should be aware that with its relatively short (and not especially
distinguished) track record, any bank is likely to look unfavourably on a request for a loan
of £2m - equivalent to 12 years of past retained profit - for an internally designed and
engineered system produced by a firm with no history of success in innovation. In fact, if
the firm is looking to obtain repayment finance of this kind, the investment should embody
significant resale value (or guarantees, e.g. collateral) and will be improved - from the
lender’s point of view - by the involvement of a reputable capital goods supplier or a product

which has performed strongly in other (e.g. international) markets.

If the processing line will be a genuine innovation by the firm, then obtaining an initial

tranche of venture capital (or private equity investment) to back further research will be the
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only option. The firm has neither sufficient credit history nor collateral value for repayment
finance to be a likely option, given the extent of agency and information problems. Risk-
sharing finance, however, allows for the elimination of the first of these - since incentives
for the owner/manager and the private equity investors are more or less identical (and the
investor now has a greater element of control), and the dilution of the second where the

investor takes a boardroom position.

In essence, the value of the firm’s idea in either case - the option value of the unmade
investment - is only real insofar as finance is available (in the absence of other binding
constraints). For this reason, | have treated the financing as necessarily previous to the
investment assessment in structuring these two papers. The nature of the complementarities
between financing and technology over the life cycle of firms will be elaborated upon in the

following section.

Section 2: SMEs’ technology investment decisions

2.i: The ‘make’ or 'buy’ decision

We consider first the most basic element of the technology investment - whether to source
the innovation internally (the ‘make’ decision) or externally (‘buy’). Historically, the
literature has referred to this as an exclusive choice - both Coase (1937) and Arrow (1962)
talk of the makeor buy decision. Later work however offered strong support for the
importance of making to successful buying - both the ability to absorb external knowledge
(Allen, 1986) and the capacity to accurately assess external products may be assumed to

depend to a degree on the extent of internal innovative capabilities.

The European CIS @@ommunity Innovation Survé€lurostat, 1993) provides data on the
make/buy decision for European countries, including those which are our subject. Veugelers
& Cassiman (1999) produced a study of Belgian manufacturing firms, in which they
consider a two-stage decision process whereby firms first decide to innovate, and then decide
how to source their innovation. Figure | below presents this interpretation of the CIS data.

Innovating firms are defined as those who answered that they had innovated in the last two
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years, i.e. developed or introduced new or improved products or processes during that
period, but who also had (non-zero) expenditure on innovation: 60% of the firms in the

sample innovate by this definition.

This methodology is perhaps questionable. While Veugelers & Cassiman see the process
as starting with the SMES’ decision to be innovative, the approach taken here has been that
financing must be the first hurdle crossed by the SME, and that this will then have an impact
on the type of technology investment (and thus its source). In a sense, only when the
financing and source of the innovation have been finalised, is the SME in a position to
decide whether or not to innovate. The definition of firms as innovative or non-innovative

is also clearly fairly subjective, and will depend on the firms’ self-perception and accounting

practices as much as their actual innovativeness.

Fig.l: Innovation strategies in Veugelers & Cassiman CIS sample

734

Mo lnnoyation

EDE Y] Pish Yk & Fan

Source: Veugelers & Cassiman, 1998; Eurostat data.

The same objection can be made to the distinction drawn between ‘make’ and ‘buy’ - firms
are said to follow a ‘make’ strategy if they claim to do R&D and also report non-zero R&D
expenditure. Originally, firms which acquired ‘disembodied’ technology by licensing or

through contracting R&D or consultancy services, or ‘embodied’ technology through
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purchasimg another entgrise or hirirg skilled enployees, were said to be follovgma ‘buy’
stratgy. Fortunate} - for the usefulness of these results to gagger - too mawg firms
repondedpositively to the ‘embodied’ aguisition question, so this cagery was gnored.
The technolgy stratgjies are now closer to thgoe of investments which we are interested

in here.

It can be cleayl seen that of firms who innovate, the combinatippreach (73% of
innovators) igreatl preferred to exclusive internal (17%) or external (10%) sogrcline
results of estimation allow more detail to be added tgittere. In terms of size, small
firms are thegroup most likely to source exclusivgiwhile large firms use the combination.
This result mg be considered as angbtus to theposition of small and Ige firms with
regect to diversification in manareas - small firms are more nysthan lage conpanies
because thelack the rage of sypliers, of customers, gbroducts and so forth. Lge
conmpanies also tend to be more diversified in theerations and investments, and make

take advantge of scale economies more egsil

Once the firm size effect is controlled for, goemies which rel on internal information
during the innovatiorprocess are more likgkto combine sources. Cgamnies which use
their conpetitors as an iportant source of information are more lkdb exclusivey
purchase. These two results of \gelers & Cassiman ggest repectively that in-house
cgpabilities are indeed iportant for external souragyy and that the dgee of conpetition
has apositive correlation with imitation as a strgye A final result is that increased
protection - throgh intellectualproperty law or firm secreg - reduces the chances of

external sourcig only, as does the existence of internal resistance tagehan

What conclusions can be drawn from these results for teapnabbsed SMEs? The most
likely category of firms to pursue apolicy of external sourcig only will be small less
internally innovative firms. Since techna)g-based firms are more liketo be innovative,

however this does not shed muclglit on our suject. Given that the CIS is a firm-level

The impact of conpetition in reducig the waitirg time to assess an investment was seen in the
real gotions @proach as discussed in section 1. Aghhhave been @ected then, these resultsgiy that
increased copetition will increase thepeed of innovation thragh imitation.
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(rather tharplant- or project-level) surve, there is an inbuilt bias in favour of combination
sourcirg - multi-plant or multiproject firms mg use different stragges where ppropriate

to differentprojects, and thus it is necesgén take care not to overstate the results on the
conplementariy of stratgies. Vewgelers and Cassiman do not consider the finance data
provided ly the CIS eithef.

There is also a concern that as with the investment-fingnooess which we have shown
in the reverse order to the literature, thepatwo-ste of technol@y acquisition ma also
be inverted. A firm myachoose to use an externapplier, rather than make the broad
innovation decision and then consider whether to innovate intgroallexternal.
However, the data are unaffectgabe model’s chronolyy. We ma take two maimpoints;
firstly, that size of firm ipositively related to innovation of eitheyge, and secony] that
information internal to the firm (oparticularly, the owners) will be agnificant factor in

encourging innovation whether sourced interryadir externaly.

This is interestig in relation to the conclusion of Eaton et al. (1998) thagrawing the
cgpacity of existirg firms to absorb existmtechnol@y - asopposed t@ncourging R&D -
will produce ptimal Eurge-wide results foproductivity. Together, these resultsggest
that improving the caabilities of firms to innovate while encogiag external aquisition

as the innovation stragg may be the most successfudlicy.

Eaton et al. build a framework to assess international teamialicy, which builds
equilibrium conditions from three relationgs: those between ideas apaductivity,

between research and idgeneration, and between markets and research incentiveg. The
then find steagtstate solutions for levels of research intgnsitternationapatentirg and

labour productivity. By usirg established values gfarameters whergossible, and
estimations elsewhere (see Tables 1 and 2), the model can now be used as the basis of a
general guilibrium assessment of technglpopolicy. The main findig is that increasig

EU research levels will raiggoductivity in Jgpan and the USA as well as in Epep while

8 This dataset (and the finance dataanticular) will be used in a sulmeentpaper, which will
anal/se amog other thirgs the robustness of Vgelers & Cassiman’s results, and the relevance of their
model to SMEs in southern Eyo@an economies.
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nationalpolicy differences will allow free ridig within Eurgoe: thepolicy which will both
retain benefits within Eupge and pread them most evegnacross the members will be one

which “facilitates the adation of innovations.” (Eaton et al., 19982)°

Table 1: Calibrategarameters in Eaton et al. (1998)

Descrjtion Value Source

Real interest rate 0.07 Stock returns

Capital elasticiy (KE) 0.3 Caital share

Labour share in research 0.478 OECI[H,aM89-
91

Employmentgrowth 0.0097 OECD ay, 1986-
96

Labourproductivity growth 0.0136 OECD ag, 1986-

(LPG) 96

Total factorproductivity growth 0.0952 (1-KE)LPG

Marketsper county 1.5m  Calibrated to fit
LPG = 0.0136

Staff per researcher 1.43 OECD@\V1988-
90

Domestic norpatent imitation 0.41 Mansfield

Foregn nonpatent imitation 0.25 Mansfield

Source: Eaton et al. (1998). ‘Researclydsaalso found l algebraic marpulation of calibrategarameters.

Veugelers & Cassiman’s findgs indicate that the gacity of firms to absorb external
knowledye - i.e. their abilg to adgt innovations - will be increaseds/lthe cgacity for
internal R&D (not necessayilutilised). Thgoint implication then is that the role of firms

in encourging EU growth will be maximised ¥ devotirg policy and resources to

9Again, however, their model does not consider thgairhof financimgy issues; nor are issues of
firm size examined.
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encouraging those firms best able to engage in internal innovation to inbovateurce
externally Now, the firms best able to engage in innovation may well be the technology-
based firms we are studying, so their ability to finance innovative acquisitions externally

may be their most important stumbling block.

Table 2: Estimated parameters in Eaton et al. (1998)

Description Value Standard

error

Domestic patent imitation 0.046 0.111
Foreign patent imitation 0.237 0.001
Stronger IP protection 0.023 0.006
Fraction of mistaken patents 0.055 0.007
Home bias of diffusion 0.28 0.16
Distance effect on diffusion -0.14  0.02
Squared distance effect 0.0054 0.0012
Human capital effect 4.5 2.3
Import effect on diffusion 0.11 0.03
Technological catch-up 3.3 1.0
Size distribution parameter 5.4 0.9

Research skill elasticity 0.19 0.04

Source: Eaton et al. (1998) Research productivity values for individual countries are also estimated.
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2.ii: A typology of innovators

Before the egplicit consideration of finance, however, we add one more means of
differentiatirg between firms accordinto their investments. Baldwin & Johnson (1997)
produce a taxonoynof innovation amog firms throwgh principal conponents angkis of
Statistics CanadaSurvey of Growing Small and Medium Size EnterpriSésy break the
stages of a firm’ggrowth down into four constitueparts. The firsphase consists gfoduct
innovators; firms who - as Schyeterian entrereneurs - focus oproduct innovation, and
introducirg their innovation(s) to the mark€tlnvestment is tajeted in this area at the

expense of inproving technolgical cgabilities orproduction efficieng.

The secong@hase stratgy of conprehensive innovation combines bptioduct angrocess
innovation, as the firm strives to prove its market share thrg greaterproduction
efficiency as well as further neproducts. Thgtend tgoursue a wider varigtof innovative
stratgies, and more avenues of innovation sowcinThe third phase of the firm’s
develpment sees them intent on innovationyoml the productionprocess, ephasisig
efficiengy gains and gaability improvements. The fourth caary - of non-innovation - is
considered to refer to firms wheerate in markets in which thpgoduct has entered the

mature stge ofits life cycle*

For this distinction between firms to be convirg;itt is necessgrto define innovation less
strictly than the literature tends to do. Consider innovations as refeyiime market, rather
than beig globally distinctproducts orprocesses; thus the first MacDonald’s franchise
holder in a town will now meet the criteria to rank as an innovator, gd thie first Cuban

to bring a swar alcoholpowered vehicle to the UK market. These innovations, adffnaot

Ot is possible that firmgo throwh an earlieperiod ofpure imitation before thereach this
stage; but as we are treagjinnovation essentigllas ypdating the knowlede in agiven market (for
products) or firm (foprocesses); even this imitation ynaell be an innovation within thgarticular
(geagraphical) market.

YThanks are due to Saga Lall and otherpresent at the pril 1999 conference of the TSER
project (‘SMEs in Eurpe and Asia: Collaboration, Cgetition and Lessons for PajicSypport’) for
raising questions on the coincidence of freduct life g/cle with that of the firm, and GuGellatly of
Statistics Canada for later pelg unravel confusion in this area.
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strictly new products or processes, are new to the markets they serve. Some features of the

categorisation are seen in Table 3a.

Table 3a shows, firstly, innovation as a percentage of investment, secondly the (subjective)
ranking by the firm of the importance to their success of R&D capabilities and technology
adoption, and thirdly the relative R&D expenditure of each group compared to their market
competitors. The first row shows a clear trend - product innovators invest more in product
innovation than comprehensive innovators, who in turn invest more than process innovators
and non-innovators. Process innovation however is most heavily invested in by process and

product innovators, with comprehensive and non-innovators lagging.

Table 3a. Average scores on innovation-related variables for firms in each group

Variables Product Comprehensive Process Non-innovator

innovator innovator innovator

Percentage of investment
devoted to product 12.9% 7.7% 5.2% 1.2%

innovation

Percentage of investment
devoted to process 2.4% 1.5% 2.8% 1.0%

innovation

Importance of R&D and
innovation capabilities as a 1.9 2.7 1.7 0.6

factor in success

Importance of ability to
adopt technology as a factoj 2.4 3.5 3.0 2.4

in success

R&D spending relative to

competitors 1.8 2.4 1.6 0.8
Source: Baldwin & Johnson, 1998, Table 2, p.232.

Product innovators are then the heaviest (relative) investors in innovation - 15.3% of
investment in total, compared with comprehensive innovators (9.2%), process innovators

(8%) and non-innovators (2.2%). Of the three innovative groups, however, product
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innovators rate the importance of R&D and innovation capabilities, and the ability to adopt
technology, as least important to their success. This is contradicted in turn by their relative

R&D spending, which outstrips process innovators (comprehensive innovators fare best).

Table 3b provides some answers - product innovators appear to be the most narrowly
focussed group, pursuing this strategy at the expense of all others. If the first four rows of
the table are considered to refer to technological innovation generally, it is clear that is not
a great concern for product innovators. The same is true of process innovation and
production efficiency (the next four rows), where product innovators actually underperform
non-innovators. It is only the final four rows of strategies specifically concerned with

product innovation that this group performs at all well.

Contrast this with the much more balanced approach of the process innovator, and each
group’s respective stage of the life cycle is emphasised - the product innovator as typical
early-stage young firm, the process innovator as the considerably older firm with a
considerable track record. This goes some way toward explaining the results of Table 3a -
the disregard of the product innovator for those variables associated with innovation but not
specifically with bringing new products to market may be thought of as part of the early

stage learning process.
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Table 3b. Average scores on importance of innovation strategies for firms in each group

Innovation strategies Product = Comprehensive Process Non-innovator
innovator innovator innovator
Developing new technology 1.7 3.3 2.0 1.0
Refining others’ technology 15 2.9 1.8 1.1
Using others’ technology 1.9 3.1 2.4 1.9
Improving own technology 1.9 3.6 2.6 1.8
Using new materials 0.8 3.4 2.3 1.4
Using existing materials 0.9 3.9 3.0 2.1
more efficiently
Reducing labour costs 14 4.1 3.8 3.0
Reducing energy costs 0.5 3.6 3.3 2.2
Introducing new products to 3.2 4.0 2.8 2.2

existing markets

Introducing new products to 2.9 3.8 2.2 1.8

new markets

Range of products relative t@ 35 3.9 3.2 3.0
competition
Frequency of introduction of 3.2 3.6 2.6 2.1

new products
Source: Baldwin & Johnson, 1998, Table 2, p.232.

Comprehensive innovators are those with a foot in both camps - both chronologically and
in terms of the focus of their innovations. They are also the group which rates R&D,
innovation capabilities and the capacity to adopt technology most highly for their success.
It would seem that firms peak in their innovativeness during this phase. Process innovators
continue to bring in product innovation, investing more heavily here than in processes, but
emphasising efficiency of these more highly than the product innovators. Process innovators
are much more general in their approach to innovation than product innovators.

Baldwin & Johnson’s typology allows us to draw the following conclusions. Although many

firms will deviate from this pattern, the archetypal firm may be considered to change over
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its life cycle as follows; odinally focussed on neproduct advance,it begins - assumig

its continued existence - to look fmoductionprocess inprovements also, until its gehasis

on newproducts has fallen considergpband eventuajlit may cease to innovate. Baldwin

& Johnson’s erpirical results show that cgmehensive innovators are most successful in
terms of market-shagains;product innovatorgenerate the ghestprofit growth throuwh
product differentiation, buprocess innovators have better market-stgroavth and a
swerior profit-sales ratio. In other words, thgpical successful firm brigs a rage of
products to market, finds its forte,@nds market share in this area, and then moves toward
maximisirg theprofit made for theiven market share while contingjno seek egansion

here.

Care must be taken in inpeeting these results however, since it is possible to isolate
effects of innovation stragges within this taxonom For instance, thproduct innovator
would of course be @ected to have gherprofit growthsince this is the starfpyperiod of
the firm whereorofits aregrowing from a vey low base. The suryas intended to qaure
the characteristics of successful firms, and is thus exclysiokl'growing SMES;
unfortunatey this will only increase the bias to stigprofit performance of thgourger

firms.

When considerig conplementarities with modes of finangnater, caution must be
exercised with the results. Below, we return to Baldwin & Johnson’s results for figancin
at the various stes of the gcle, andgo on to consider how different characteristics of
develgpment will attract differenytpes of investors. Technagis the focus of this section,
though, so we turn finajl to the inpact of risk, and the likelihood of finangron the

decision betweerypes of technolgy.

SMEs are necessariless diverse than LCs in their ganof activities and markets. As a
result, SMEs are more pased to risk and this will ipact on their financig opportunities.

If they wish to inprove theirprogpects of obtainig finance, SMEs will have an incentive

12\B. ‘Product advances’ need not be stpiduct innovations - the biging to existirg markets
of newproducts will, for exarple, undoubtedl include mag which are not ginificantly different from
availableproducts in the market. This ‘imitation as innovation’ would be a result qirtidict
innovator’s erphasis on rage of products and frgueng of new introduction.
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to tailor the ype of technolgy they acqquire. Purchase of a muyite use technolgy - i.e. one
with gpplications to other uses and other firms, and thus a wider resale npksby
higher collateral value, and more value ag@arantee (to financial backers) of girle
reclaimable assets - mahus dominatepurchase of more pecialised (i.e. firm- or

application-gecific) technolgy.

This mg have the concomitant of redugithe efficieng of the firm’s technolgy, but the
alternative isgreater eposure to risk and a reduced likelihood of obtagniands. The
economic inpact of firms choosig less efficient technofyy is negative however, so the
provision of greater availabili (or stability) of funding might beneficialy reduce the
incentive to choose rge of usge over efficieng in a pecific goplication when makig
technolgy investments? Similarly, the relativey less risly option of subcontractigpmay
dominate that of the SME talgriull marketing regponsibility for its gperations (in the short
term and at gournger ae at least) but ultimatgreduce the SME’gossibilities forgrowth.

We mg conclude this section with a brief sketch of the aggredtsuccessful technajy-
based SME. Oginally aproduct innovator with an exclusive make oylsiratey (most
likely buying), the SME preads its rage of qerations as igrows and combines sourgn
stratgies andproduct andprocess innovation - tryl conprehensive - befor@rocess
innovation becomes the focus, and (more tenyduasi-innovation in the stig of maturiy.
Over thisprocess, the SME has also been incraggitikely to invest in firm-pecific
technolgy with lower resale or collateral value ampeérhgps to move awa from
subcontractig. We concentrate on finangeffects such as the former in the next section,
to extend the rage of this archefpe, before considergin section 4 thegecific constraints

which characterise the southern Eagan version.

BHowever, the increased risk associated with furtpecialisation would then increase the cost,
and reduce the likelihood of receigifinancirg. It may be economicayl advisable for SMEs to follow the
dictates of the financmconstraint rather than increase their (alyelaigh) exposure to risk.
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lll: Finance and technology

In Cobham (1999) it was seen how investment at firm level and in the aggregate would be
affected by financial constraints. The previous section highlighted how the form of
innovation most obviously reliant on finance - external acquisition of innovations - may be
the most significant in improving relative economic performance. It was seen that the need
to secure financing before investments can be undertaken will seriously affect the nature of
investments also. As has been seen, finance demands raise considerations of the collateral
value of technology investments. There are a number of other ways in which the effect of

finance will be felt, and these we examine here.

It is useful first to recap the results of Cobham (1999) on patterns of financing over the life
cycle. At start-up, the problems of asymmetric information and agency problems are most
keenly felt by SMEs since they have no track record or credit history and little or no
collateral (excluding that of the entrepreneur). Financing at this stage then is largely
informal, either through insider finance (including that obtained from banks as personal debt)
or private equity investment by outsiders with expertise which reduces the information costs
or status relative to the insiders which creates a ‘social guarantee’ which reduces the agency
problems. For a small minority of SMESs - in particular those with anticipated market appeal,
e.g. high-technology SMEs such as internet software companies - venture capital will be a

realistic possibility.

Over time, the SME’s credit history with its bank(s) will allow it - assuming its continued
viability - to access greater amounts of debt and make larger lump-sum investments rather
than the incremental type which may be possible through the use of overdrafts and trade
credit in earlier stages. [The problems of asymmetric information which motivate Stiglitz-
Weiss credit rationing are alleviated by the length of the SME’s relationship with the bank.]
Finally, for a small minority of very successful SMEs, the possibility of public equity will
arise in the form of an initial public offering, or IPO - the favoured exit strategy of venture

capitalists.
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lIL.i: A financing typology

Baldwin & Johnson’s (1998) classification of innovative firms can be combined with these
results. Eayl staye SMEs are most likeko beproduct innovators and thus we woulgext

them to be lagely financed ly private euity investment, and thrgh insider finance, and

will have little bank debt. The negtoup, conprehensive innovators - haga lorger track
record of success and a more extensive credit histaill be better able to access bank
debt, whileprocess innovators as the most succegghup may be able to accegmiblic

(market) guity for the first time.

Baldwin & Johnson devejpa typology of financirg stratgies which corplements their
innovator ypology, and we find their ang$isprovides confirmation of the above tentative
conclusions. Firsyl, Baldwin & Johnson define a ‘low debt,ghi equity, innovative
financing’ prototype, where the firm relies omjeity - havirg access to relativelittle debt
Second, thedefine a ‘hgh debt, diversified financii type of firm which has a gh debt-
asset ratio, rgtigible retained earngs and makes use of both bank agdity financirg.
Finally, they specify a ‘low debt, hgh eguity, bank financig’ type; these firms have a low
debt-asset ratio but the debts predominanty from banks, andaeiity is sgnificant.

1“NB. Baldwin & Johnson define (outsideguety as ‘innovative’ financig (as @posed to
traditional bank financig).
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Table 4. Weights for financing principle components

Low-debt High-debt Low-debt
Financing innovative diversified bank

financing financing financing
Debt as a percentage of net assets -0.19 0.66 -0.24
Share capital as a percentage of net assets 0.54 0.22 0.58
Retained earnings as a percentage of net assets 0.04 -0.69 0.11
Percentage of financing from venture capital, 0.64 0.16 0.04
public equity and affiliates
Percentage of financing from financial institutions -0.50 0.13 0.77

Source: Baldwin & Johnson, 1998, Table 3, p.236.

The weights shown for the financing principal components in Table 4 show the relative
importance of share capital and debt, as types of finance.. At the same time, the sources of
finance are shown to change rather differently. These results are best discussed in tandem
with those of Table 5.

Table 5 shows the results of principal component analysis on the importance of each type
of financing strategy for each type of innovative strategy as the dependent variable. The
more positive the coefficient, the more important the financing strategy among the group of
innovators. The results - as can be seen from the relative size of the standard errors - are far
from conclusive, but they do represent the best available at this time. The data are from the
Survey of Growing Small and Medium-Size Enterpriseged out by Statistics Canada in

1992, whose data collation in this field is unrivalled.

The only results which are significant at the 5% level are the importance of both the low
debt, high equity, innovative financing prototype and the high debt, diversified financing
prototype among product innovators, while high debt, diversified financing is best matched
with the set of comprehensive innovators. The low debt, bank financing prototype is best
suited to the process innovator while non-innovators score negatively on each of the three
financing prototypes, suggesting less demanding level of investment which would confirm

their non-innovative status.
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Table 5: Results gfrincipal conponent analsis for the Baldwin-Johnsoggologies®

Dependent variable: innovator strgies
Independent variables: Product Conprehensive Process Non-
financing stratejies innovator innovator innovator innovator
High debt/diversified 0.20 0.26 -0.03 -0.19
financing [0.09] [0.21] [0.14] [0.09]
Low debt/innovative financim 0.33 0.11 -0.18 -0.12
[0.14] [0.12] [0.10] [0.06]
Low debt/bank financig 0.11 -0.04 0.03 -0.05
[0.11] [0.10] [0.08] [0.05]

Source: Baldwin & Johnson, 1998, Tablep@41.

Using the weghts in Table 4, it cangain be seen how the results fit the gtof a life-g/cle
which has been told so far. Dugithe firm’s eary stages, agproduct innovators, theuse
low debt, innovative financy have no gnificant debt or dealigs with financial
institutions and have adh proportion of their net assets held agigy - by insiders and
private euity investors includig venture cpitalists. Further on in theycle, the firms as
conprehensive innovators avail themselves of more traditional fingncihigh-debt,
diversified financig - and the relative iportance of the@uity investors from therevious
stage isgreatly reduced. Then, gsocess innovators ugriow-debt bank financig the
firms build yp equity again (venture gaital or public equity for the first time) and are more

heavily reliant on financial institutions than before.

A problem with thisypology is that there is no distinction made betwpewate andoublic
equity. Data on venture p#al, public equity and guity from ‘affiliates’ are taken tgether.

The natural intgaretation (which fits the conclusions of gre@viouspaper) is that vey little

of the euity is public - the Canadian SMEs, bagia small number gfrocess innovators,
have noyetgone throgh IPOs. Given the weakness of some results in Table 5, it would not

be wise to overephasise the strgth of these conclusions, but the use of Baldwin &

Sstandard errors agiven in brackets; the full ggession results and standard errorsgaren in,
regectively, Table 6 f.241) and Table A3p(251) of Baldwin & Johnson (1998).
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Johnson is valuable afaktifiable agart of apicture which has been brglt together from

various theories of finance and of techrgylo

Apart from the weakness of the results themselves, the tayodfars from ongarticular
problem - it describes what is seen thglbouhe data to hapen, but sheds littledht on the
reasons. Cleay] the policy implications would be ver different for each of these two
scenarios - if, 38 product innovators were actuallurning down bank loans in favour of
private euity, then the relative ipact ofpolicies aimed at the structure of barkior the
stock market would differ strghy from the case wheg@oduct innovators were unable to
obtain bank loans and left with little choice but to segktg finance. This seconicture
fits much more eagilinto the life ¢cle model of financig which wagproduced in Cobham
(1999); usig this, we mg put together a fullpicture of the firm’s choices (as well as lack

thereof) throghout the life gcle.

[ll.ii: Combining finance and innovation life cycles of the firm

It is not unreasonable to igiae thatproduct and firm life gcles will coincide to a certain
extent. Firms mgabegin their lives, intent - as Schypaterian entrgreneurs - on briging

in newproducts because thare seekigto break into the market, and therefore concentrate
less on inproving their productionprocesses. At this gie, the fundig they can obtain is
primarily by short-term debt angtivate equity, of one sort or another, becauseytlaek the
credit histoy or market record tgain access to bank loans. In other words, the spefitrn

is most likey to be goroduct innovator, usopinsider angossibly private ity financirg.
They areprobably following an exclusivel make or by approach to technolgy aaquisition,

and purchase is the more likelof these for their gost-start-p, at least) technotyy

investments® At this stage, profit growth will be high.

They will, if they are in the minont who will become successfylerhags be able to obtain

venture caital as thg begin to look forprocess innovation also. As thgrow, they begin

’Remember thatroduct innovation has been defined earlier in terms of apneductfor that
particular marketrather than an international innovation; tippsduct innovators are noy lwefinition
prevented fronpurchasimg technol@y innovations.
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to focus on process as well as product innovation, improving their efficiency as well as their
range, and take advantage of bank financing while continuing to rely on equity - the
comprehensive innovator is able to diversify its financing because it has the history of
success. With some track record then, they can begin to build a higher debt-asset ratio
through their bank, although (non-market) equity will remain important. As they are
building market share throughout this period, their financing will probably be sufficient to
begin to combine the internal and external sourcing strategies. The technology they acquire

is more likely to be specialised now also.

As they age, they will improve their profit-sales ratio by concentrating on process
innovations almost exclusively. Finally, as a mature company, they are more able to finance
incremental investment from retained profits, and their relationship with financial
institutions allows them access to funds for large investments. For some firms, maturity will
indicate an end to significant innovation. Again, note the possibly of the cycle re-starting,
and the firm now having both significant retained earnings for internal finance and a credit
history which maps a track record of success and thus greatly diminishes the difficulties of
obtaining external finance. The multi-product firm - the firm which, after riding the life
cycle of one product (or product group), picks another and begins again; or rides a number
simultaneously at different stages of the cycle - will face similar technological problems
each time, and garner experience, and also face reducing financial constraints as long as it
remains sufficiently successful. It will of course also gather experience in selling its

investment projects to potential financiers.

We may identify the following four breakpoints in the financing life cycle of SMEs:

<1> SMEs which are unlikely to grow further, but which may require ongoing assistance
to ensure their survival.

<2> product innovators seeking early (private) equity finance for (possibly exclusive
‘buy’) investment.

<3> comprehensive innovators seeking (long-term) debt for comprehensive (make and

buy) investment projects.
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<4> comprehensive or process innovators seeking venture capital or possibly IPOs before
they have built up sufficient retained earnings for self-financing of (make and buy)
acquisitions, or a track record of sufficient length to reduce asymmetric information

problems to obtain enough funds from financial institutions..

Breakpoint <1> clearly represents the point of intervention if the aim of policy is to prolong
the lifespan of relatively less successful SMEs and thus protect or generate employment
through such firms. There are potential problems on both sides of the financing equation
here: an aversion to (further) personal exposure on the part of the owner may mitigate
against financing in the form of continued bank assistance being sought, while bank
unwillingness to assist a business which is not noticeably successful will form an obstacle
on the supply side. In terms of equity investment, such SMEs are clearly not potential
venture capital targets because they will never go to market and are unlikely to ever be the
subject of merger or acquisition attempts - while personal and insider finance may well have

been fully exploited at start-up.

Breakpoint <2> would be that at which policy could encourage adoption of technology
along the lines recommended by Eaton et al. (1998) for European productivity growth. There
is here a problem specific to the organisational structure of SMEs as opposed to larger firms
- selling an equity share to venture capitalists requires a breach in the ownership/control
duality which the smaller SME has provided to its founder(s), and as such is a point at which
resistance can be expected. On the supply side, the absence of private equity investment
structures such as ‘business angel’ networks in Southern Europe is a constraint (as well as
relatively less attractive exit expectations due to the absence of suitable regional stock
markets and the difficulties for firms from relatively weak economies of floating on

European exchanges).

<3> is the point at which the firms seeking investment are most successful in terms of
market share growth - on the one hand, this makes them a good investment and so policy
might encourage sensible investment, but of course they are also more likely to be able to
obtain finance without intervention. Finally, <4> again refers to more successful firms,

although here a policy to promote IPOs might well have a trickle-down effect of increasing
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expected returns from private equity investment at any stage of the SME life cycle.

Breakpoints <1> and <2> are more likely to provide employment gains from policy.

What can we learn from this for policy then? Support for the group of product innovators
at breakpoint <2> - where the chances of failure are greatest, but so also is the ability to
absorb new (external) innovation, which may be the most successful avenue for regional
productivity growth - would be in the form either of subsidies and/or tax incentives to a
suitable stock market, to increase the expected return for investors throughout the life cycle,
or in efforts to promote more efficient screening and competition in the banking sector.
Alternatively, policy aimed at the group of comprehensive innovators at <3> would take the
form of increasing the availability of long-term debt to medium-sized companies, perhaps
through guarantee systems or, again, the encouragement of more efficient screening and

competition.

Tax incentives to equity investors - at market or pre-market stage - would have different
effects in terms of the number of firms to benefit, the degree of benefit and the relative
success level of the firms to benefit. For example, a reduction of dividend or capital gains
tax on listed shares in technology-based SMEs would impact those firms at the margin of
being able to come to market, because the number of investors and amount of funds
available in the market would be increased. This might also have some trickle-down effect

in terms of encouraging equity investment pre-market - backing potential IPO candidates.

On the other hand, allowing private equity investors more flexibility to use SME investment
losses as tax write-offs would have an immediate impact at the lower end of the scale; at
breakpoints <1> and, to an extent, <2>, rather than primarily at <4>. In other words, the
market policy will help in the main those SMEs which are already relatively much more
successful, while the private equity policy will have an impact in reducing the mortality rate
which is high at both breakpoints <1> and <2>.

The question which cannot be answered yet is whether the story which we have told of the

SMESs' life cycle, and in particular the financing aspects, reflect the preferences of the SMEs
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- who are, after all, the main characters - or more likely just the availability. For example,
do product innovators who make the expansionary investment at breakpoint <2> prefer to
have risk-sharing partners than a bank loan demanding fixed repayments? Or is it the case
that the only way they can obtain the necessary finance is to allow a dilution of their own

control because bank finance continues not to be available to them?

The different implications of these scenarios are important. In the first case, policy of giving
tax breaks to early stage private equity investors would directly allow many more firms to
survive the breakpoint, while policy focussed on banking efficiency would be much less
effective. In the second case however, government guarantees to banks making such loans
(say) would not only be preferred by those firms currently making use of private equity
investment, but also encourage others who might otherwise have not crossed the breakpoint

because of their preference for bank finance.

Both this paper and the previous one have presented evidence on the complementarity of
financing and technology investments, and the dominance of finance in affecting the nature
of investments. The tendency to an exclusive ‘buy’ strategy at this stage is the result of bank
finance being the dominant type available, and is thus a useful illustration of the dangers of
combining work based on the CIS data and that based on the susuegessfuCanadian

firms. The average firm will never obtain venture capital, and is thus forced to tailor its
investment plans to obtain bank finance - the exclusive ‘buy’ strategy. The most successful
firm, however, will be taking higher risks with innovation but with the potential for much
higher returns - a strategy which venture capital as a risk-sharing proposition for a

diversified fund will allow.

So: focussing on private equity investment with policy will be to target the high-risk, high-
return set of firms from which the most successful SMEs will be distilled, while to target the
SME-bank relationship will have a much wider effect on the general population of firms.
More interestingly, the first would encourage firms to follow their more innovative strategies
and conduct R&D into new products especially, while the second enhances the relative

frequency of the exclusive ‘buy’ strategy. Using tax policy to encourage (non-venture
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capitalist) private equity investors might be a more neutral intervention, although it will lean

toward the higher innovation outcome.

Policy questions will be discussed further in section IV; as in section II, we should consider
the results from the literature survey in the light of actual findings in Southern Europe.
Policy seems to have focussed on the more successful firm, and certainly on the innovation
element; although this project is primarily concerned with technology based (and innovative)
SMEs, the value of survival and non-innovation (particularly where this is rational given a
lack of risk-sharing finance) should not be discounted. The most relevant set of programs
to encourage national R&D and innovation has perhaps been the promotion of both supply-
and demand-driven innovation transfer in Spain (Martinez Gonzalez-Tablas & Diaz Fuentes,
1998). The encouragement of networks of science and technology institutions and firms to
encourage innovation to meet firms’ needs, and the work of the Offices of Innovation
Transfer (to disseminate suppliers’ innovations) clearly creates opposite emphasis behind
this type of direct transfer. Specific technology financing policies will be discussed further,

along with a variety of other measures tried elsewhere, in Section IV.

IV: Policy issues

We are now in a position to consider the implications of various policies to support
technology-based SMEs in Southern Europe. A full modelling of the situation - in order to
allow more rigorous comparison - will be undertaken in the third paper of the five in this
series. At this stage we are more concerned to glean an understanding of the types of
potentially suitable policies, and their outcomes where they have been undertaken. First,

however, it is necessary to detail the goals we intend policy to achieve.

Should government or European bodies be looking to encourage the growth of successful
SMEs, or focussing on improving the survival rate of those at the other extreme? Or will
policy aimed at the one group have a beneficial effect on the other also? It seems reasonable
- given the nature of the complementarities outlined above - to think that there may be some
‘trickle-down’ effect among SMEs. In other words, if the likelihood of successful exit for

backers is increased - e.g. by policy to encourage small scale IPOs - then the risk for



QEH Working Paper Series - QEHWPS025 Page 32

potential private investors at successive earlier stages is reduced while the expected return
improves. SMEs at breakpoint <1> would thus be less likdbiltéor lack of funding, and

those at <2> more likely ®ucceedecause of its availability. Anincrease in activity in the
funding of SMEs would also generate positive externalities in terms of the availability of

information.

On the other hand, a system of guarantees for small business loans from banks would

Fie VI Schematic of SME financing
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Notes For 2 ‘Reciprocal finance’ refers simpko those sources which are a virtydhevitable result of
ergaging in a business relationship with the SME - banks provide (some) overdraft facilities, business partners
trade credit. If this is not to be the ultimate limit of the firm’s business (i.e. no further expansion), further
finance will be required: from private equivestors, venture capitalists or banks . Once one of these sources
has been obtained, the complementarities of fingrsfiould make each of the others relatiedsier - that

is, the path from private equiinvestment to venture capital should be a little easier than immediatel
obtainirg the latter. Similagl, an IPO approached via the path of syfithnce expansion, i.e. thrglueach

of the intermediate finanaintypes, oght to involve sinificantly easier steps than singplaking venture

capital after start-up and thgaing to the market with no other financier’s involvement. Of course, the overall

difficulty of more, shorter steps mhe equal ogreater.

presumab} reduce the mortaiit rate, and if it encouged an earlier or more pal
develpment of this inportant firm-financier relationspj would also have gnificant
benefits to more successful SMEs aytteached later sges of the gcle. Not allpolicies
will necessary have beneficial effects for both the more and less succegsstpk, so it is
useful to sketch a tree pbssible SME siges of finance. k. Vlllillustrates thepaths taken
by firms. The firms ar@ortrayed as havig the facility of various ypes of business credit
throughout their lives, angotentially beirng able to ta@ the markets for agel, venture caital
and bank finance. The routes to each are shorter if angfieenas alreadbeen obtained,
to reflect the complementarities between finangtypes. At ag point in the digram, the
firm may cease to gpand its financig. From the (almost inevitaplreached) reprocal
finance stge, this does not denote failure, mgrah euilibrium in the relationsku between
firm value andpersonal income, gosure and control in the owner/mageés sulpective

success function.

The firm mg also make retigrade stps in financirg, for instance in divestmitself of
private euity investors when diggeements on stragg can ony be resolved such a
measure, or when a ventureital sells back its sharegdneraly at a loss) after realigin
its profitable exit stratgies of IPO, mager or aquisition have become infeasible The
guestion of inportance is howpolicy will affect the abiliy of firms to move alogary given
path, and how that in turn will affect the number of firms which finish pgaren engboint.

In this context we discuss a ganofpolicies.



QEH Working Paper Series - QEHWPS025 Page 37

Spain hagput in placeperhas the most coprehensivgorogram of innovatiorpromotion:
demand-driven innovation (i.e. to meet firrpeecise needs) is catered for thghunetworks
enconpassiry scientists, technotfy suppliers andproducers, while the Offices of Innovation
Transferpromote spply-driven transfers from researchers to firms (Martinez Gonzalez-
Tablas & Diaz Fuentes, 1998). These measures and others in the PATI (Industrial
Technolagy Action Plans) have met with little success, however. Increases in R&D as a
percentge of GDP were consideratibelow taget, and the main aim of encogitag private

R&D to replacepublic seems not to have been met eithergrédwing decentralisation of
policy in the third Plan (1996-9) has hagstior results, alopwith the wideniig of firms
eligible, but the internationaap seems little chaged. It seems reasonable to assert that -
given our lypothesis that the financial decisiprecedes the technaeal - policy will be

more likely to succeed if it is aimed at the financial sector (tghothe provision of
investment incentives, or pnovements to institutional structures) rather than the

technolaical.

IV.i: Policy to promote equity financing

Equity subsidies have received agarof syport in recent research as deyeteentpolicies.

We will consider inparticular the modegbroposed ly Razin et al. (1998). First we should
ask wly the provision of euity may be insufficient - and as discussed in section I, the
answer is gain that there exigroblems of agmmetric information. Here thgh we wish

to abstract from Mers & Mgluf’'s (1984) findirg that mangers mg prefer debt to quity
since the latter masend the gnal that the insiders of the firperceive their quity to be
overvalued - i.e. insiders sell at the momeny tfezl the market’s valuation to be most at

odds with their own (better informep)dgment?’

Instead, we are concerned with tieneral underdevetmnent of stock markets which

characterise nojust develping countries but also those of southern Epero Table 6

YThe @posing argument that the cost of pigal here is different for owner/magers and
potential investors is clearistrorg given the financial constraint on the former. Ajuation for the
suljective maximisatioproblem facig owner/mangers wagut forward in thereviouspaper - this will
be returned to in the sulsgeent enpirical paper, but here we maipiconsider the institutional pply side
of the financiig decision.
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provides some representative statistics which indicate the differences between these markets
and that of the UK. Itis clear that the stock markets in the former group do not operate in
a way which is at all comparable to the British case. There is a much smaller base of equity-
holders in Southern Europe, and thus the largest shareholders wield much more power - see
column (1). The extent of private equity investment is also much lower for this reason (2).
New flotations (IPOs) by firms are much less common - by at least a factor of four - than in
the UK (3), and these factors may all contribute to the resulting differences in the
proportionate numbers of firms. Despite efforts to encourage stock market growth, and to
create stock markets to cater for smaller firms, the take-up has been low and the southern
European exchanges continue not to function as markets for corporate control as in the

Anglo-Saxon countries.

Table 6: Summary statistics of some European stock markets

(1) Ownership (2) External (3) IPOs/ (4) Domestic
Country concentration*  capitalisation/ population  firms/ population
Mean Median GNP
Greece 0.67 0.68 7.14 0.30 21.60
Portugal 0.52 059 8.04 0.50 19.50
Spain 0.51 0.50 16.59 0.07 9.71
UK 0.19 0.15 100.07 2.01 35.68

Source: Table 2, p.100, and Table 6, p.103, Berglof, 1997; from La Porta, R., F. Lopez-de-Silanes, A. Shleifer
& R.Vishny, 1996, ‘Legal Determinants of External Finangetheq Harvard Institute of Economic Research.
*Ownership concentration measured as the concentration of ownership in the hands of the three largest

shareholders in the ten largest listed firms in each country.

Razin et al.’s model reaches the following conclusion based on reasonable assumptions
concerning the presence of asymmetric information in a developing economy: that low-
productivity firms will finance a low level of investment through equity markets, high-
productivity firms will finance higher levels of investment through the debt market, while
firms of ‘medium’ productivity will not invest at all. They find the debt market to be

efficient (which corresponds to our finding that relationship banking, and the tools of debt
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contracts available to banks, will reduce the informagi@blems here), while thegeity
market suffers from too narrow a geoand too low a level of investment for each

participating firm.

Although thepaper is pecifically focussed on an ganised quity market, the result that
firms who euity-finance are lesgroductive fits otherwise with the findjs of Baldwin &
Johnson (1998). Product innovators, who haveyabbeyun to increase the efficiepof
theirproductionprocesses, are tipgime users oprivate ejuity financing - equity financirg

without a develped eyuity market:®

The main conclusion of Razin et al. is that tp&roal policy to encourge the financig of
investment would be a lysssum subsig to those firms which make use ajuity finance;
‘equity-market-contigent grants.” In the context of Southern Epean SMEs, the
equivalent copecture would run as follows: such subsidies would leadytowath in IPOs
in secondar markets and the EASDAQ, and/or the depglent of new rgional stock
markets pecialisirg in the area which the subgithigeted - i.e. technolyy based indusyr
The resultig increase irproductivity of listed firms, efficieng of equity markets and exit
expectations ofprivate euity investors would theoreticgllbe self-enforcig. This
implication swggests spport (in taget if not instrument) for thpolicies used ¥ the Dutch
government throghout the 1980s and eprBO0s.

Brouwer & Hendrix (1998) copare the egerience of the Dutch and US venturgita
booms across thigeriod, and attept to exlain the reason for Dutcpolicy’s apparent
failure. Fpg. IX indicates the naid growth which was achieved in Dutch ventureita
investments over thgeriod, while Fg.X sheds lght on the sources of thggowth. There
appears initially to be have beengaeat success in encograg venture cpital (althowgh the
maingrowth came from banks and then insurance maomes, who wereressured Y the
government into takigpositions in the market which were ultimatéb prove costy). The

initial impression of success was not borne gustbsguent events.

The use of quity later in the life gcle by process innovators refers to a jutlevelged public
equity market which is relevant neither to Razin et al.’s discussion of dewgloounty capital markets
noryet ours of SME financy so rg@resents no contradiction.
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Fig. IX: Annual investments and total venture capital portfolio (in millions of guilders)
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Source: Brouwer & Hendrix, 1998, p.337.

Fig.X: Changes in composition of investors in Dutch venture capital, 1986-1992
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While early stage investment remained fairly constant (around 30% of total VC) throughout
the US boom of venture capital, it fell by nearly half (in percentage terms, from 23% to 12%)
in the Netherlands. This, the authors contend, resulted from a collapse in the expectations
of investors. This in turn was caused by the loss of confidence in the Dutch Parallelmarket
(the Netherlands’ NASDAQ equivalent, which opened in 1982 and closed in 1993), which
was itself triggered by certain high-profile under-performances. As was noted in the
previous paper, SME investment by venture capitalists is driven by the skewed return

schedule - those few firms which are eventually exited by means of an IPO are responsible
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for excess returns which balance the many firms which exit less profitably. The
disappearance of earlier optimism and subsidies offered by the Dutch government reduced
the extent of the payoff from winners, to such an extent that the average willingness to back

firms was greatly reduced.

Brouwer & Hendrix offer a number of reasons for the failure of the Parallelmarket. Firstly,
the market itself became the victim of a bad reputation after a number of high profile
casualties. Second, it could not compete with the Official Market (OM) - the good market
drove out the ‘bad.” These two reasons find a parallel in the explanations for the failure of
the AMEX Emerging Companies Market in 1995; Aggarwal & Angel (1997) find that the
three-year-old market closed because of a combination of a number of scandals which ruined
its reputation, and the ECM'’s cooperative structure which reduced the scope for AMEX

shareholders to make excess profits from its success, and thus their willingness to back it.

The third and perhaps most important reason Brouwer & Hendrix put forward questions the
organisation of Dutch venture capital firms. While US funds are based on a limited lifespan,
set out in the company papers, of 10 years, the Dutch funds had unlimited lifespans. US
funds are thus able to credibly exit their investments - by floating companies in order to
liquidate themselves and split the resulting assets among investors - without the suggestion
that they believe the market to be overvaluing their shares, while Dutch funds found it harder
to resolve this difficulty, especially in the climate of pessimism which overtook the
Parallelmarket. The argument that a fund of indeterminate lifespan is more likely to build
and benefit from a reputation and expertise is nullified by the nature of US funds which
essentially operate sets of rolling companies, each at different stages of the ten year cycle and
with close identification with the reputable fund backers and managers. This then certainly

seems to have a strong implication for successful venture capital legislation.

In terms of Fig.VIII, the difficulty of reaching stage&mains high, and thus there exists the

opportunity for policy to reduce this and hence the difficulty associated with each further
financing step of obtaining private equity, venture capital or long-term bank loans -,steps 3
4 and 5 In other words, policy can play a role in easing every positive step in the financing

of SMEs through stock market-oriented legislation and action. The problem remains one of
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how stromg the ‘trickle-down’ effect is - how far the effepenetrates backast the
movements &, 4-6 and 56 - and thus how much tigeneralpopulation of SMEs is assisted

rather thanust theparticular few.

IV.ii: Policy to promote debt finance

There has also been much research into bgnkirket structures, and the rolepoficy.
We will look at oneparticular case which has a direct begrirFirst, the case of Italian
efforts to spport and inprove the bankigindusty (and thus the econgmof Southern Ital
clearly has strog parallels with the counyrcases we are considegirFaini et al. (1992)
assess the North-South structure of bagkim Italy, which provides a ver pertinent

comparison to our Eungean guivalent.

Southern Eurpe has benefited much as has Southery ftaim “forty years of rgional
develgpment policy [which has] stimulated massive piial inflows and real income
transfers, but... failed to close the incogap between [North and South]. In turn, the
absence of convgence can be @lained ly a variey of factors, raging from deficient
infrastructure, inefficiengof government services, ..., localised leagyitc. [Theguestion
is] whether inefficieng of the financial sector can begitmately added to the list of

explanatoy factors.” .3).

Faini et al.’s results are consistent with the idea discussed in section Il.ii on rel@tionshi
bankirg, that - althogh banks mg not activey seek to informationallcgoture their small
business customers - there are informational adgestahich allow some banks topose
higher costs on some customers but remain successful in atirflinbusiness. Firsgtl

Faini et al. find - as gected - that Southern firms tend to be riskier than their Northern
counteparts!® This, however, can opkxplain half of the averge interest rate differential
between North and South - Southern banksgehauore than one fuyiercentge point more,

on averge, than do Northern banlkafter allowing for the difference in customer risk. Most

PThis is establishedybanal/sis of mortaliy rates - throgh theproportion of enployees affected,
this is found to be 3.5% in the north-west, 3.8% in the north-east and 4.8% in the south. References to
previous work (i.e. Siracusano & Tresoldi, 1988, and D’Amico et al., 1990) shdugher variabiliy of
profit levels in Southern firms gyorts this conclusion.
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of this remainig difference can then be @ained ly higher geratirg costs at Southern
banks, which Faini et al. infanet as evidence of these institutions lgegsomehow sheltered

from conpetition.

This raises a number of interegtouestions, and answers whigh some weg to explaining
theproblems facig SMEs in Southern Eupe. Southern Italian firms do not borrowgraat

deal from Northern banks (at their lower interest rates) because Northern banks are
informationaly disadvantged® The effort rguired to assess the risk of a Southern firm can

be sufficient to cause immediatgeaetion, and the risk of attracgrigher-risk borrowers

(i.e. those rgected alreagl by informationaly advantged Southern lenders) leads to
rationing. This is spported ly evidence that when th@ovince of borrower and lender
matches in the South, avgeainterest rates are a fyercentge point higher; there is no

such effect in the North. Fingllitis shown that Southern firms are nggtematicaly more

difficult to screen, and thus that Southern banksyatematicaly less efficient at screergn

their potential customers.

The key implication of Faini et al.’s results is that effective qmtition between banks is a
prerequisite to inproved financig in the South. Effectiveconpetition, accordig to the
authors, means not gofy opening up the market to new entrants, but makiheproperty

of local banks (in the form of@.their loan books or franchises) contestable so that entrants
can morequickly overcome their informational disadvagea The also enphasise the
important positive effects on copetition of megers and aguisitions as less efficient
regional banks becomgart of more successful international institutions. At the same time,
continued sparation of markets for short-term credit (dominatgddammercial banks) and
long-term credit (main operated ly special credit institutions with strgiiending guidelines

from government) is fghlighted in terms of its rgative inpact on corpetitive pressures.

20r possibl walry of business involvements with elements afamised crime in the South.

%IFaini et al. test the residuals of the cross-sectigression of banks’ and firms’ fixed effects on
the lendimy rate of individual greements; if screengris efficient, these should be zero. When effects of
firm size and sector are allowed for, the result is not that Southern firms bawieaitly different
residuals rgardless of the lender, but rather that Southern banks hgtver mesiduals than Central, and in
turn Northern, banks. Althgh Faini et al. are reluctant to ovengmasise theuality of their sample and
thus the extnaolation, the inplication is “this indicates that Southern firms are no harder to screen than
others; it is Southern banks thpetrform the screengless efficieny.” (p.35).
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There does exist an alternative interpretation of Faini et al.’s results however. If southern
banks are systematically worse at screening, and southern firms are not systematically more
difficult to screen, why does the role of northern banks remain so limited for southern firms?
If, on the one hand, this result is wrong, then avenues of policy are opened up such as the
promotion of superior auditing standards among southern firms. If we accept the result, we
must question the reluctance of southern firms to help themselves by banking further afield.
The suspicion must arise that southern firms are at the least less efficient at financing
themselves, but certainly that conclusions about policy to promote competition in banking
may be misplaced if there exists a problem of some sort to do with the internal processes of
the firm in seeking finance. Again, these processes will be an important part of the model

which is presented and tested in the subsequent paper.

Elsewhere in Southern Europe, the extent of such separation - and other historical results -
in the banking sector is less evident, but may still be significant. To illustrate the extent of
the gains which were available from liberalisation, borrowing costs for firms in Greece fell
from 39% of their total expenses in 1985 to 22% in 1995 after the deregulatory process
which followed the report recommendations of the “Committee for the Reshaping and
Modernisation of the Banking System.” These largely consisted of reducing the role of
government in banking, by both granting a degree of independence to the Bank of Greece

and divesting much of the government’s 90% control of commercial banking.

Whether the opportunity for large gains still exists is debatable, but the idea of favouring
continuous SME-bank relationships is certainly one which this paper has provided support
for. Obtaining bank loans (in Fig.VIII reaching stageeBher when no other finance has
been obtained, or after the receipt of private equity and/or venture capital) may be the hardest
obstacle to overcome, but it may also be the path by which SMEs’ mortality rate is most

effectively reduced and their growth rate increased.

The role of mergers in increasing competition, and their other effects on SME lending, will
be considered in a subsequent paper. The ultimate focus of this project is on the impact of
EMU on the financial markets (and hence technology-based SMESs) of Southern Europe, and

the final paper of this series will focus particularly on the future of banking. We may note
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here that there is a strongly supported alternative view of mergers and acquisitions in the
banking industry as being possibly detrimental to small business lending; Berger et al. (1997)

survey the arguments and provide substantial North American evidence.

Looking at more than 6000 mergers and acquisitions since the 1970s, they decompose the
effects on small business lending into static, one-off effects of the amalgamation of lending
books, and dynamic effects of restructuring within the new banking firm. The main finding

is that the static effects tend to be off-set by the reaction of competitors, and in some cases
the dynamic effects. This work has been followed by many others arguing a variety of
different views (e.g. Akhavein et al., 1997, Berger et al., 1998, Peek & Rosengren, 1998);

these will be examined in detail in a subsequent paper.

V. Conclusions

It has been seen in this paper how technology innovation and financing interact, and how this
interaction changes with the age and size of the firm. The choices between policies to
support R&D or external acquisition, to support more or less successful SMEs and to support
venture capital as part of a big push for some firms, or improvements in banking provision
as part of a general policy to increase the efficiency of financing, have been discussed. The
effect of policy has been considered in terms not only of the type of firm to benefit, but also

the type of investment being implicitly targeted and how this might be affected by policy.

Policies have been considered which impact both on the availability of (public and private)
equity, and that of bank finance. Investment efficiency must be the guiding light which
determines the ultimate policy recommendations of this project, and on that basis it would
be very easy to conclude here in favour of competition-enhancing measures to the banking
sector in Southern Europe and against the introduction of further distortions in the equity
market in the form of tax breaks or subsidies. At this stage however, the arguments in this

area such as Faini et al.’s (1992) have not been completely convincing.

Four breakpoints in SME financing have been highlighted - firstly, where the firm needs

support to ensure its continuing survival; secondly, where young product innovators are
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seeking private equity finance for an expansionary technology acquisition; thirdly, where a
more established firm seeks long-term debt for a range of expansionary technology projects;
and fourthly, where a firm is seeking private or public equity to finance technology

investments to strengthen and consolidate their successful market position.

Clearly, the effect of focussing policy on each of these will be very different. The choice
between targeting the first and last might be considered as one between ‘breadline’ and
‘headline’ SMEs - the former group are important to the economy in terms primarily of their
role as employment providers, and policy will aim to generate sufficient (low level) finance
to prevent mortality, while the latter are the success stories which may encourage investment
throughout the SME sector and thus improvements in the economy through superior
production and innovation. There may be internal organisation problems to be overcome in
making financing attractive to SME owner/managers at the first breakpoint, while at the

fourth no such obstacles will exist.

To focus policy on the second or third breakpoints involves a more subtle choice of emphasis

- between risk-sharing and repayment finance markets, between earlier and later stage SME
development, and between the more likely technology acquisition strategies of exclusive
‘buy’ or comprehensive ‘make and buy.’ Policy for the second breakpoint must address the
apparent absence of business angel networks in southern Europe, and the effects of the tax
system on incentives for private equity investments. The technological capabilities being
encouraged here may be the most productive set for improving the innovation performance
of the economy. Policy for the third breakpoint will instead target banking structures and
efficiency, and can be expected to have more of an impact on the extent of R&D and internal
innovation by SMEs. Again, firms in each case may decide against pursuing further

financing (and growth) for internal reasons.

The key distortion in the story of SMESs’ technology and investment may be the role of their
owner/managers, in particular at the four breakpoints outlined above. For this reason,
analysis at the firm level of choices between equity and bank finance is crucial to
understanding the potential of policy options. What is required is an attempt to model the

decisions of the SME - the underlying preferences as well as the outcomes which seem
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primarily the result of financing availability - and thus gain the understanding necessary to
mediate on the question of policy in equity or bank finance structures. The effects of
encouraging different types of technology investment at the expense of others must also be
taken into account, and the robustness of the results on SME technology and investments

which have been utilised here must be further established.

A subsequent paper will present this research, and with the strength of the archetypal model
guantified, the specific constraints associated with the southern European economies will be
examined. The importance of the SMES’ life cycle to both their financing and (hence) their
technology decisions has been argued for strongly here, and the story of the archetypal SME
may form the basis for subsequent work to establish the exact nature of the interlinkages
which shape the ultimate effect of policy initiatives with respect to employment, technology
investment and innovation.
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