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SAMENVATTING

Vlaanderen spendeert jaarlijks een aanzienlijk lagdaan publieke middelen voor de
financiering van onderzoek en ontwikkeling (O&Ohri®n kleine en middelgrote
bedrijven om op die manier het financieringstektat verhelpen voor innovatieve
projecten. Bij het toekennen van deze subsidietficeert de overheid mogelijks de
onderliggende kwaliteit van de projecten wat eelargrijk signaal kan vormen naar
externe financiers. Deze studie gaat dit indirdéeet van het toekennen van subsidies
na en onderzoekt of het toekennen van subsidideedang tot externe financiering
vereenvoudigd. Om dit te onderzoeken gebruikenemeuaieke Vlaamse dataset van
het IWT die in het totaal 1107 goedgekeurde sidxbigsiers en 501 niet-
goedgekeurde subsidiedossiers bevat. We gaan medreti bijzonder na of het
verkrijgen van een subsidie de toegang tot eigemegensfinanciering, korte termijn
schuldkapitaal en lange termijn schuldkapitaal vers. Onze resultaten tonen aan dat
het verkrijgen van subsidies een belangrijk signaamt naar externe financiers en

daarbij leidt tot een betere toegang tot lange tigrrachuldkapitaal.



EXECUTIVE SUMMARY

Heeft het overheidsbeleid een impact op de matdeerchting van technologische
ontwikkeling van kleine en middelgrote ondernemm@&MO)? De meeste overheden
zijn overtuigd dat ze effectief een impact genarega stellen daarom verschillende
instrumenten ter beschikking om innovatie te stemeth. E€n belangrijk instrument is
het toekennen van subsidies voor onderzoek en kkaimg (0&0O) voor KMO'’s.
Deze 0O&O subsidies verhelpen het probleem waarlging en middelgrote
ondernemingen geneigd zijn te weinig financiéle deldn vrij te maken voor
innovatieve projecten. Naast dit direct effect veat toekennen van subsidies kan het
toekennen van subsidies ook leiden tot een bejangdirect effect: door het toekennen
van subsidies certificeert de overheid de kwaliam O&O projecten binnen KMO'’s
wat een belangrijk signaal kan vormen naar exteiinanciers om bijkomende
financiering ter beschikking te stellen. Zo komtmher (1999) tot de vaststelling dat het
verkrijgen van O&O subsidies de kansen vergroot vVt aantrekken van durfkapitaal
voor een groep van Amerikaanse starters. Het abjecn deze studie is na te gaan of

het toekennen van O&O subsidies de toegang vergpbekterne financieringskanalen.

Het is algemeen geweten dat KMO’s moeilijkhedenesuniciden bij het aantrekken
van financiering. Zowel banken als durfkapitalistende traditionele financierings-
kanalen voor KMO’s — weigeren veelvuldig financngri aan deze groep van
ondernemingen en het aantrekken van publiek kdpigagoor de meeste van deze
ondernemingen geen optie. Informatie asymmetrigedechoge mate van onzekerheid
zijn de meest aangehaalde oorzaken waarom KMO'sinéieringsproblemen

ondervinden (Berger en Udell, 1998). Deze problerstatien zich in het bijzonder



wanneer financiering aangevraagd wordt voor O&Qeuten. Onzekere toekomstige
opbrengsten, informatie assymetrieén en het probleBe mogelijke financiers
ondervinden bij het beoordelen van O&O projectedtler toe dat KMO’s beperkt
worden in hun financiéle middelen (Carpenter ereiBen, 2002a; Freel, 2007). Het is
bovendien moeilijk om onderpand ter beschikkingtédlen voor O&O projecten gezien
hun immateriéle aard. Hierdoor staan banken nog megerachtig bij het verstrekken
van kredieten. Dit alles leidt er toe dat KMO’s niigdheden ondervinden bij het
financieren van hun O&O projecten (Himmelberg erteBen, 1994). Empirisch
onderzoek toont inderdaad aan dat een groot pagenKMO’'s de toegang tot
financiering één van de belangrijkste obstakelsltvimoor het uitvoeren van O&O
projecten (Hoffman et al.,, 1998). Kredietrantsoemgeris een probleem voor
innovatieve KMO'’s (Freel, 1999) en hoogtechnologesdKMO’s in het bijzonder

(Arrow, 1962; Westhead en Storey, 1997).

Het is duidelijk dat zonder enige vorm van overkgiterventie het werkelijke
niveau van O&O onder het maatschappelijk optimakeau zou liggen. Dit probleem
van onderinvestering belemmert niet alleen de enisthe vooruitgang maar eveneens
de potentiéle groei van tal van bedrijven. Zo laidaperfecties in de kapitaalmarkten,
bijvoorbeeld, tot een kleiner aantal startende ipenir en verlagen ze bovendien de
overlevingskansen van deze bedrijven (Bates, 1980z-Eakin et al., 1994). Wanneer
KMOQO’s geconfronteerd worden met financieringsbepeg&n voor innovatieve
projecten, zal dit leiden tot het terugschroevehaetfvolledig stopzetten van potentiéle

projecten (Feldman en Kelley, 2006). Dit kan leideheen lager niveau van groei in



aantal werknemers, omzet, export en economischeaeas| (Hyytinen en Toivanen,

2005).

Om dit marktfalen te verhelpen, stellen de meesegt®den aanzienlijke bedragen
ter beschikking voor het wegwerken van het hierbovebeschreven
onderinvesteringsprobleem. Verschillende instrueenivorden hiertoe aangewend:
fiscale maatregelen, directe leningen, interestdidss waarborgen en subsidies voor
0O&0O (Cressy, 1996; Europese Commissie, 2003). ®imoh gezien zou men
verwachten dat O&O subsidies leiden tot positievileceen of zogenaamde
‘additionaliteit’. Dit kan betekenen input addit@iteit (bv. een toename in de
inspanningen die geleverd worden voor O&0O), ougditionaliteit (bv. een toename
in omzetgroei, aantal toegekende patenten). Eatedm=tegorie omvat additionaliteit in

‘gedrag’. Deze laatste categorie maakt het ondgrwigrvan deze studie.

Het verkrijgen van een subsidie kan namelijk leideh een verandering in het
gedrag van KMO's (bv. de manier waarop O&O projadtgern beoordeeld worden) of
het gedrag van stakeholders die betrokken zijadipnderneming. Bijvoorbeeld, door
het toekennen van subsidies certificeren gerepgeeverheidsinstanties de kwaliteit
van de onderliggende O&O projecten wat mogelijksulteert in een positief signaal
naar banken en andere potentiéle financiers. Opndigier bieden O&O subsidies een
gedeeltelijke oplossing voor het probleem van imiatie asymmetrie dat bestaat tussen
de onderneming en externe financiers en wat in gaeallen leidt tot beperkte
financieringsmogelijkheden. Het positief signaal didgaat van het verkrijgen van een

subsidie is voornamelijk belangrijk voor KMO'’s dieet in de eerste plaats moeilijk



hebben bij het aantrekken van externe financigifimjdman en Kelley, 2006). Zo vindt
Lerner (1999) voor een groep van 1435 starteredie SBIR subsidie verkregen in de
Verenigde Staten, dat het verkrijgen van deze didbsien positief signaal met zich
meebracht en hierdoor de kans op het succesvak&&an van durfkapitaal aanzienlijk
vergrootte. Feldman en Kelley (2006) voerden inadbt240 interviews uit bij
ondernemingen die appliceerden voor een subsiglieebiUS Advanced Technology
Program bij het National Institute of Standards @edhnology. Ze analyseerden of het
verkrijgen van deze subsidie de toegang vergroatie verschillende soorten
financieringskanalen: privaat durfkapitaal, ovedséinanciering, publiek durfkapitaal,
en andere financieringsbronnen zoals strategisdhantees en andere federale

overheidsprogramma’s. Er werd een positief verlgabnden.

In deze studie gaan we na of het verkrijgen van@&0 subsidie de toegang tot
externe financieringskanalen verbetert voor KMOIs gevolg van het hierboven
beschreven certificeringeffect. Om dit te onderaseiiaken we gebruik van een unieke
dataset ter beschikking gesteld door het IWT Viasex. Meer in het bijzonder
bekijken we het KMO innovatie programma waar ina#dt1107 O&O subsidies ter
beschikking gesteld werden van KMQO’s. We gaan naheff toekennen van deze
subsidies de toegang tot aandelen- en schuldkapieraenvoudigde. Zoals Lach
(2002) terecht opmerkt is het belangrijk te wetezlkwkapitaal een onderneming zou
aantrekken indien er geen subsidie zou toegekemdeno Om dit na te gaan werden
eveneens 501 subsidiedossiers opgenomen die afgekeuden. In tegenstelling tot
vele andere studies die het effect van O&O subsidékijken, komen we op die manier

tegemoet aan een aantal methodologische problemafs zelectieproblemen en



endogeniteitsproblemen (Blanes en Busom, 2004; dDavial., 2000; Feldman en

Kelley, 2006; Klette et al., 2000).

De resultaten van deze studie tonen heel duideljk dat het verkrijgen van
subsidies de kans vergroot dat ondernemingen laggeijn schuldkapitaal kunnen
aantrekken. Voor korte termijn schuldkapitaal vinadee een kleiner effect terug. Voor
wat betreft aandelenkapitaal, vinden we het effmdtel terug voor een groep van
startende bedrijven. Dit laatste resultaat toontdet het signaaleffect groter is wanneer
het probleem van informatie asymmetrie groter is. (voor jonge bedrijven). Onze
resultaten zijn robuust en er werden getest voschdllende alternatieve verklaringen.
Dit betekent dus dat overheidssubsidies voor O&@sh&en direct effect, een heel
belangrijk indirect effect van certificatie genememaar potentiéle investeerders. Het is
belangrijk dat overheden dit indirecte effect isd®uwing nemen bij het opzetten van

subsidieprogramma’s voor O&O.

De resultaten van dit onderzoek dragen op vetsokié manieren bij tot de
academische en politieke agenda. Ten eerste, hoagaglemici en beleidsmakers
enorme inspanningen geleverd hebben in het recateden bij het evalueren van
innovatie programma’s, heeft het indirecte effe@h wubsidies op het aantrekken van
additionele financiering nauwelijks aandacht geno¥oor zover ons bekend, zijn de
enige studies die dit onderzocht hebben de stuale berner (1999) en Feldman en
Kelley (2006) en dit in een Amerikaanse contextz©studie levert een bijdrage aan
deze literatuur aangezien we de impact van hetrijgegk van O&O subsidies

onderzoeken op zowel aandelen- als schuldfinamgeen dit met behulp van een



unieke dataset die bestaat uit toegekende ena@gekende aanvragen voor subsidies.
Ten tweede bekijkt geen enkele studie het effest@&O subsidies op het aantrekken
van schuldkapitaal. Dit is verrassend aangezienldkapitaal belangrijker is voor de
financiering van KMO'’s dan aandelenkapitaal (EstyMegginson, 2003). Banken zijn
de dominante financieringsverstrekkers in de messt@omieén in de wereld (Qian en
Strahan, 2007). Belgié, zoals de meeste Continefiaeopese landen, heeft een
bankgericht financieel system, wat het een bijzorgischikte setting maakt voor dit
soort studie. Ten derde, de evaluatie van de éfitsit van overheidsprogramma’s
heeft recent veel aandacht genoten. Dit is belgngrowel vanuit politiek als
economisch oogpunt. Subsidies vormen namelijk edangrijk beleidsinstrument en
hiermee gaan grote publieke uitgaven gepaard (BlaneBusom, 2004). Verder hebben
subsidies een impact op de verdeling van middetlen,inkomensverdeling en de
productiviteit van een land (IMF, 1995). Deze stuthont duidelijk aan dat subsidies
een belangrijk indirect effect genereren en dusrestig beleidsinstrument vormen. Het
is belangrijk dat overheden dit indirecte effectdie toekomst in beschouwing nemen
wanneer ze beslissingen nemen met betrekking tot dpzetten van subsidie-

programma’s.
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ABSTRACT
Many countries spend sizeable sums of public mone&D grants to alleviate debt
and equity gaps for small firms’ innovation progctin making such awards,
knowledgeable government officials may certify $im private financiers. This study
investigates whether government subsidies to R&aere SMES’ access to external
financing due to this certification effect. Usingumique Flemish dataset of 1107
approved requests and a control group of 501 demézplests for a specific type of
R&D grant, we examine the impact on small firmseexal equity, short term and long
term debt financing. We find that obtaining a R&{bsidy provides a positive signal

about SME quality and results in better acces®tgiterm debt.
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1. Introduction

Does government policy affect the rate and directbtechnological evolution by
SMEs? Most governments appear to think so and deplwide variety of instruments
to foster innovation, including subsidies to R&DheBe R&D grants alleviate small
firms’ tendency to underinvest in innovative adias. However, on top of a direct
effect they may also generate a certification efféereby enhancing a firm’s access to
external finance and relaxing any potential finahconstraints. For instance, Lerner
(1999) found evidence that obtaining R&D grantsigpasy impacts a firm’s chances of
attracting venture capital. In this paper, we exsmihether government subsidies to

R&D improves SMES’ access to external finance inegal.

It is commonly held that small enterprises may fextensive financing constraints.
Both banks and venture capitalists - the tradifigmiévate financiers for small firms -
are repeatedly unwilling to provide financing, vehdccess to public capital markets is
regularly unavailable. Informational asymmetried dnigh levels of uncertainty are
frequently advanced to explain small firm disadeget in attracting financing (Berger

and Udell, 1998).

Any concerns over asymmetric information and eledatisks are likely to be
aggravated when funding applications are based @pomtended R&D investment.
Volatile and intangible returns, information praike and funding providers’ inability to
adequately assess innovative projects cause SMEBawv® poor access to capital for
innovation (Carpenter and Petersen, 2002a; Fré¥l7)2 Moreover, the innovation

assets purchased often cannot serve as collateeagby further exacerbating banks’
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perceptions of risk. As a result, one would anttgthat SMEs would be more likely to
be credit-constrained for their R&D projects (Himbe¥g and Petersen, 1994).
Empirical research indeed reports that a greatifnraof small firms refers to access to
finance as a significant obstacle to innovationf{ian et al., 1998). Credit rationing is
found to occur with respect to technology intendivens specifically (Arrow, 1962;

Westhead and Storey, 1997) and small innovativesfimore generally (Freel, 1999).

A strict dependence on a market system will theeefead to an underinvestment in
innovation, relative to what is socially desiralded would potentially hinder SMEs in
exploiting their full growth potential. Financialogstraints have real impact: for
example, capital market imperfections negativelgcifthe number of entrepreneurial
start-ups and their economic viability (Bates, 1,390Itz-Eakin et al., 1994). In the face
of finance constraints for innovative projects,mf& may reject or scale down the
innovation project (Feldman and Kelley, 2006), éiwr hampering growth in
employment, sales, exports and economic welfareytifign and Toivanen (2005)
provide evidence that capital market imperfectibioédd back SMES’ innovation and

growth.

In order to resolve this market failure, many coi@st spend considerable sums of
public money to alleviate debt and equity gapssimall firms’ innovation projects. A
wide range of policy schemes, such as tax shididsct loans, interest subsidies, loan
guarantees and R&D grants has been implementedsg¥;rel996; European
Commission, 2003). In theory, one would expect govent grants to bring along

positive effects, or ‘additionality’. This may inge input (e.g., increase in R&D
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efforts) or output additionality (e.g., increaseggmowth/employment/number of patents).

A third category involves behavioural additionality

Obtaining a grant may induce changes in an SMEf&aWieur, or may change the
behaviour of other firms or institutions toward® tSME. For example, by granting
subsidies, knowledgeable government officials mastify firms and confer a halo
effect to private investors or banks. ConsequeRE&D grants address the information
asymmetries that might have otherwise precludedigiray financing. This information
signal may be particularly strong for small firnfet would otherwise have difficulty
attracting the attention of potential investorsi@fean and Kelley, 2006). Studying 1
435 SBIR awardees and a matched sample, LerneQ)1f@é®ds that R&D grants
provide a positive signal about SME quality thatilfates attracting venture capital.
Feldman and Kelley (2006) completed 240 interviewth firms that applied to the
1998 US Advanced Technology Program at the Natidnsiitute of Standards and
Technology. They analyze whether receiving a gnaereased the company’s funding
from other sources: private venture capital, sta@nomic development, public venture
capital programs, and other funding sources whiguded strategic alliances with
other companies as well as other federal governnR&ID programs. A positive

relationship is found.

In this paper, we examine whether obtaining an R&fant facilitates SMES’
subsequent access to external financing as a aogiseg of this certification effect. For
a unique Flemish sample of 1 107 approved reqdests specific type of R&D grant,

we investigate if any positive effects on futurder equity financing can be detected.
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As Lach (2002) points out, in evaluating the efigican R&D subsidy we need to know
what the subsidized firm would have attracted itemal financing had it not received
the subsidy. This counterfactual information, hoarevs not available. We estimate the
missing expected counterfactual by using a corgroup of 501 applications for the
same subsidy that were denied. As such, in conteagstuch of the research on the
effect of R&D subsidies, our study reduces selectiad endogeneity bias that arises
since applying for an R&D grant is not a randomcess (Blanes and Busom, 2004;

David et al., 2000; Feldman and Kelley, 2006; et al., 2000).

We find strong evidence that receiving subsidieseases the likelihood that firms
will raise long term debt. For short term debt, fivel a smaller effect. For external
equity finance, the positive effect is only fourat & subsample of start-up SMEs. The
certification effect of R&D grants is stronger wharformational asymmetries are
higher. Our results are robust to a series of ratdre explanations implying that
government subsidies, on top of a direct effeategate a significant certifying effect to
private financiers. It may be worthwhile for goverants to consider this behavioural

additionality when establishing their R&D grant ipads.

Even though academics and policy makers have madsiderable effort to
understand and evaluate the funding environmentfraatng small would-be
innovators, the effect of R&D grants on small fifrability to raise external financing
has attracted virtually no scrutiny. To the besbaf knowledge, only Lerner (1999)
and Feldman and Kelley (2006) investigate thisassbur work adds to the literature

since we examine the impact of receiving an R&Dngran both equity and debt
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financing, using a large sample and a unique cbrgroup of denied requests. In
addition, no prior research has looked into thectfiof obtaining government R&D
subsidies on the firm’s access to debt financingt, Yebt markets have traditionally
supplied a much larger proportion of external fearthan equity markets (Esty and
Megginson, 2003). Banks are the dominant extermmdihg providers in most
economies across the world (Qian and Strahan, 2e&lgium, like many other
Continental European countries, has a bank-centapdal market, making it a well

suited country of analysis.

It should be noted that the evaluation of publiclR&nding is a recent important
question in the literature, both on political armmomic grounds. First, subsidies are a
major instrument of government expenditure polBlafes and Busom, 2004). Second,
subsidies affect the allocation of resources, ineodistribution and expenditure
productivity, and may have an impact on sectoral atructural adjustment (IMF,

1995).

The remainder of the paper is structured as follo8ection 2 presents a brief
literature review and develops our hypotheses.i@e& provides a description of the
method and sample used. The results of our stuelprasented in Section 4. The paper

ends with a discussion of the findings and potéatranues for future research.
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2. Literature Review and Hypotheses Development

The standard economic rationale for the underimvest in R&D activity is due to
two types of market failure: spillovers or impetfeappropriability conditions of
innovations, and financing gaps induced by asymméiformation (see David et al.,

2000, and Hall, 2002, for an excellent survey ot hopics).

As argued in the seminal papers of Nelson (195%9) Aamow (1962), the public-
good nature and incomplete appropriability of inien activity means that private
returns will be lower than social returns. Thesédlsers may take several forms:
innovations may for instance benefit rivals whooliy launch imitations, or consumers
of the new products. Empirical support on spilleves widespread (Grilliches, 1992,
1998; Hall, 1996; Jaffe, 1996). Consequently, duthe difficulties that firms encounter
in appropriating all the benefits associated withranovation, R&D investment is likely
to be below the social optimal level (Hall, 200Zrher, 1999). Public policy theory
calls for government intervention to compensatetfa gap between the private and
social returns to innovative activities so as targmtee the socially optimal supply of

R&D efforts by the private sector (Czarnitzki anchK, 2004; Wallsten, 2000).

Further, it is frequently shown that R&D investneeate financially constrained due
to informational asymmetries. In business surveysmanies repeatedly allude to the
lack of external finance as a major obstacle t@ theestment and innovation activities
(Harhoff and Korting, 1998). Financing constraintur for various types of firms or

projects in general, and for innovative projectspecific (Arrow, 1962; Carpenter and

15



Petersen, 2002b; Himmelberg and Petersen, 1994iddaamd Schwartz, 1978; Spence,
1979). For R&D, the innovator commonly has supeiidormation about the nature
and economic potential of the project than prospectinanciers. As a result, the
lemon’s premium for R&D will be particularly highebause investors have more
difficulty distinguishing good projects from bad Kérlof, 1970; Leland and Pyle,
1977). In summary, informational asymmetries maykeneaising debt or equity for
R&D very expensive or even preclude it complet@ygenwald et al., 1984; Myers and
Majluf, 1984). Thus, a second rationale for puldiubsidies lies in the fact that they

may convey information to other potential finansier

These problems are particularly important for srhallinesses. A number of studies
(Jewkes et al., 1958; Mansfield et al., 1977) saggeat spillover problems are worse
among smaller firms, which are regularly incapabfedefending successfully their
intangible assets or extracting most of the rentthe product market. Next, several
empirical papers report evidence that financingst@mnts have a greater impact on
small firms’ investment (Berger and Udell, 1998;r@mter and Petersen, 2002b; Hall,
1992). This is partly due to the fact that ageneg asymmetric information problems
are generally more pronounced for small firms (Emmaed Binks, 1995). The focus of
this work is on financial-market reasons for undeestment in R&D that persist even

in the absence of externality-induced underinvestme

Government intervention could alleviate underinwesit by small firms in

innovative activities. Investment in R&D below tbetimal level is extremely costly,

firstly in itself, and secondly because innovatigenerate substantial external effects
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on technological change, economic welfare and eynpdémt (Storey and Tether,
1998a). Technological development is acknowledged be one of the main
determinants of economic growth. Nowadays, almsDECD countries offer some
sort of grants or subsidy schemes to stimulateafgiR&D activity (Storey and Tether,
1998b). Nevertheless, even though market failurevigdely accepted as a feature of
R&D, it is a priori not clear whether public suppavill meet its objective. Ideally,
government subsidization of R&D should invoke aiddiality effects (Gorg and Strobl,
2005). A large academic literature has evaluatedstitcess of many government R&D

policies.

Klette et al. (2000) and David et al. (2000) surakythe literature dealing with
public R&D subsidies and input additionality. Maegroonomic studies usually identify
a complementary relationship between public andapei R&D expenditure, whereas
studies on the firm level are not able to confitms teffect (Czarnitski and Fier, 2001).
Another part of the literature has assessed thecteféness of various financial
assistance schemes by taking different output messmto account, including the
impact on technology use (Wallsten, 2000), proditgtiand efficiency (Bergstrom,
2000; Harrison and Robinson, 2001), survival prdies (Jarmin, 1999) and
employment performance (Girma et al., 2003). Addby Girma et al. (2003), the
evidence is mixed. Subsidies are often ineffecting costly due to crowding out effects
and since government involvement may be distoriethé desire of interest groups or

politicians to maximize their own utility (IMF, 199.
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However, government support may also result in Welbeal additionality
(Buisseret et al.,, 1995); it may change an SME'sab®ur, or it may affect the
behaviour of others towards the SME. Actions relate governmental agencies, like
approving new products, granting patents or awardinbsidies, may serve as an
information signal to other investors (Narayanaalgt2000). Lerner (1999) finds for a
sample of US firms that obtaining SBIR grants pdeg a positive signal about the
SME’s quality which facilitates raising venture d@ap In granting an award,
knowledgeable government officials may certify firmo private investors and deal with
the information problems that might have otherwpsehibited attracting financing.
Specifically, a government agency with a reputation elevated standards and
scientific integrity that judges a risky R&D profeto be worthy of a pecuniary
investment certifies that the technology has méritrthermore, when the agency’s
assessment is linked to the commercialization pisteprivate investors may consider
the award winning project as more valuable tharemthigh risk research projects
(Feldman and Kelley, 2006). Thus, government fugdmay confer a halo effect,
enhancing the firm’s chances of attracting extedsddt and equity financing. Feldman
and Kelley (2006) indeed find that receipt of R&Eagts increases the funding from
other sources. The main research question we adurésis study, therefore, is whether
government subsidies increase a firm’s access terred equity and debt financing

through a process of certification.

Numerous papers have illustrated the existence ianpebrtance of certification

effects in various areas of corporate financehdontext of IPOs, hiring a reputable

accounting firm (Beatty, 1989; Titman and Truem&886), a prestigious underwriter
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(Booth and Smith, 1986; Carter and Manaster, 189@d) having VC backing (Barry et
al., 1990; Megginson and Weiss, 1991) or a repatalilance partner (Stuart et al.,
1999) all serve as strong signals that the firrnggdublic is of high quality. James
(1987) and Lummer and McConnell (1989) provide etk of certification generated
by bank loan announcements and renewals; otherm®&arimclude credit ratings (Boot
et al., 2006; Sufi, 2007), relationship banks (Bltlaret al., 2007) and the percentage
lead arrangers hold in loan syndication (Dahiyalgt2003; Dennis and Mullineaux,
2000; Gatti et al., 2007).

The arguments presented above lead to the follolwpothesis.

Hypothesis 1: Receiving government R&D subsidieseases SMEsS’ access to

external financing through a process of certifioati

Furthermore, the impact of receiving a subsidy miéfer between debt and equity.
Pecking order theories (Myers and Majluf, 1984)adle illustrate that the role of
information asymmetry is most significant for eguiivhich will result in a considerable
lemon's premium when issuing equity to new, outstareholders. Therefore, one
might expect that the impact of certification isosigest for attracting equity. Lerner
(1999) and Feldman and Kelley (2006) indeed firat R&D grants provide a positive
signal about SME quality that facilitates attragtiaa particular source of new equity,

namely venture capital.
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Hypothesis 2a: The positive impact of the cedtfan effect generated by
receiving an R&D subsidy is stronger for equityaficing than for debt

financing.

On the other hand, it is well established that wemtcapitalists, as specialized
financial intermediaries, are experts in informataollection and processing, and thus
may mitigate the substantial information problemsraunding SMESs' innovative
projects (Gompers and Lerner, 1999). For banksjaied information asymmetry is
much harder and judging SMESs' high tech investmenitght be challenging as it
requires a profound understanding of how the find #s markets operate. As a result,
the assessment of future cash flows of R&D projéstsften unfeasible (Binks and
Ennew, 1996). High tech SMEs typically complain twibanks of their limited
competency in correctly evaluating their businesseptial and about the resulting
excessive amount of warranties required. Smallersfisuffer most from these problems
(Giudici and Paleari, 2000; Storey and Tether, 8998hese elements would predict a

stronger positive signalling effect of the grarte®t for debt financing.
Hypothesis 2b: The positive impact of the certifma effect generated by
receiving an R&D subsidy is stronger for debt fineng than for equity

financing.

Finally, we expect a differential effect depending the maturity of the debt

provided. From the perspective of a bank, offetorgy term debt is more risky. Banks,
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therefore, will only consider granting long-termbtiewhen they have favourable

information about the lender.

Diamond (1991, 1993) argues that short-term finagnenakes it more difficult for
borrowers to defraud creditors as it limits theigebrduring which firms can exploit
their creditors without defaulting. A series of gh@rm loans permits bankers to retain
greater control because of the option to stoprolbver the short term loans. Creditors
can review the firm's decisions more regularly addpt the loan terms before sufficient
losses have accumulated to make default by the@werroptimal. Thus, short term debt
acts as a disciplining device. The threat of liqaiimh and the continuous scrutiny of the
firm may lead to a greater level of efficiency amdeduction in wasteful activities by
managers (Jensen, 1986; Rajan, 1992). Moreoveg term debt results in greater
distortions in managers’ risk preferences than dbest term debt. When investment is
financed through debt, this creates an incentioblpm as the project's profits need to
be split between shareholders and debtholderseBblalers may underinvest and pass
up valuable projects if they do not capture enoafjthe return. Short term debt can
mitigate this conflict of interest (Myers, 1977).

Consequently, we put forward the following hypoikes

Hypothesis 3: The positive impact of the certifma effect generated by

receiving an R&D subsidy is stronger for long tedebt financing than for short

term debt financing.
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3. Data, Methods and Results

3.1 Data

3.1.1 Empirical Setting: IWT-Flanders’ SME Innovatin Program

The empirical evidence of this paper is based database containing detailed data
of subsidies granted by the Institute for the Probomoof Innovation by Science and
Technology in Flandet{IWT-Flanders)IWT-Flanders was established in 1991 by the
Flemish government as a regional public instituttonprovide R&D and innovation
support in Flanders. IWT has several financial goahd an annual budget of €262
million (in 2006) available to support projects.dddition to direct funding, a variety of
services is provided to the local industry in tiedf of technology transfer, partner
search, information about international subsidygpams, etc. IWT also has an
important co-ordination mission, aiming at a strocg-operation between all

organizations in Flanders offering technologicalavation services to companies.

IWT-Flanders has various programs aimed at prowgidiimancial support for
research and development in the private sectonoffih SMEs may have opportunities
to attract R&D grants from other government relatestitutions as well, IWT-Flanders
is by far the most important provider of this tygesubsidies in Flanders. In this study,
we examine the impact of IWT-Flanders’ SME innowatprogram on SMES’ access to

external financing sources. This program targdtSMIEs established in Flanders who

! Flanders is the Dutch speaking part of Belgium twedargest region of the country.
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want to prepare an innovation initiative that canerate economic added value. In
2004, 240 projects received funding within thisgyeom for a total of €13.43 million.
There exist two types of subsidies within this SiB&gram: innovation studies and
innovation projects. The main goal of an innovatiady is to increase knowledge in
the area of a technical/scientific problem or id&ae duration of these studies is
between 3 and 12 months. Companies can apply fatidg for 6 different types of
innovation studies. The main goal of an innovatwaject is to develop technological
knowledge and to implement it, for example, by timidy a prototype. This should result
in new or improved products, processes and setvitks duration of a project is
between 6 and 24 months. IWT-Flanders uses diffeneteria to evaluate applications
for subsidies. The first criterion is the extentethnological innovation and knowledge
acquisition and the quality of the execution. Thecond criterion is the
commercialization potential and the economic vaadded for Flanders. A third
criterion is the financial viability of the firm geesting a subsidy. In general, the
subsidy will cover a certain percentage of theilelgycosts. On average, the support rate

is 50%. The maximum subsidy is €250 000.

We obtained a unique dataset from IWT-Flanders obsigies requested and
subsidies granted within the SME innovation prograver the period 1995-2004. In
total, 1 608 projects were submitted by 1 185 déffie companies (see Table 1). It is
clear from this table that the number of subsidieseased substantially from 2001
onwards, while the approval rate declined somewlsaerall, almost 70% of the
requests were approved. The number of subsidigariovation studies and innovation

projects is equally distributed even though theredme variation from year to year. In
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evaluating the effect of an R&D subsidy, it is imfamt to know what the subsidized

firm would have attracted in external financing hiadot received the subsidy (Lach,

2002). In the analyses, therefore, we also inchhdse firms that submitted a request

for a subsidy but were subsequently declined.

Distribution of the Sample by Year and Type of Subisly

TABLE 1

Requested Approved Apfar% val Ingtcijv;teign In;r%}/:(t:i[c;n
Year % N % % N % N %
1995 68 3.6 48 3.9 70.6 9 18.8 39 81.3
1996 76 4.0 62 5.0 81.6 28 45.2 34 54.8
1997 87 4.6 60 4.9 69.0 31 51.7 29 48.3
1998 70 3.7 54 4.4 77.1 24 44.4 30 55.6
1999 61 3.2 45 3.7 73.8 23 51.1 22 48.9
2000 68 3.6 49 4.0 72.1 23 46.9 26 53.1
2001 192 10.2 111 9.0 57.8 61 55.0 50 45.0
2002 318 16.8 232 18.8 73.0 120 51.7 112 48.3
2003 319 16.9 206 16.7 64.6 101 49.0 105 51.0
2004 349 18.5 240 19.5 68.8 130 54.2 110 45.8
Total 1608 100.0 1107 100.0 69.2 550 49.7 557 0.35

For each firm that requested a subsidy we colletitexhcial statement data for a

period of maximum 10 years through Belfirst, a cancral database provided by

Bureau Van Dijk. Belfirst containfinancial statement data @fl public and private

Belgian companies. All Belgian companies (with tii liability of the shareholders),

irrespective of their size, have to file detail@thhcial statement data with the National

Bank of Belgium. Both companies starting up witttie time frame of this study and
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firms disappearing from the database, because filuisd or were taken over, are
included. Therefore, there is no survivorship brasur study. By combining the IWT
dataset with the financial accounts provided byfiBs] our final sample contains data

for 6 822 firm years.

3.1.2 Variables

Dependent variabledn this study, the dependent variables indicatetiver a firm
uses a specific type of financing in a given y&ge. distinguish between external equity
financing and short term and long term financiabtdéirms are coded as using short
term financial debt if there is a net increase wktanding financial debt with a maturity
of less than or equal to one year which exceedsnb%%tal assetssfort term debt
This 5% cut-off point is consistent with previousdies and guarantees that the focus
of the analyses is on relatively substantial finagevents (de Haan and Hinloopen,
2003; Hovakimian et al., 2001; Marsh, 1982; Van écé&t al, 20083. Similarly, firms
are coded as using long term financial debt if éhisra net increase of outstanding
financial debt with a maturity of more than one ryadich exceeds 5% of total assets
(long term delt Firms are coded as raising external equity fiivam when there is a
net increase in external equity of at least 5%otItassetsekternal equity. Equity can

be raised either from existing or new shareholders.

2 We tested the effect of using different cut-ofirs for each type of financing event in order heck
the robustness of the results. The results werdasinthen using a cut-off point in the range of 386
10%.
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Independent variablesOur first independent variable indicates whethefiria
received a subsidy in a certain yeaulfsidy_receivgd As the effect of receiving a
subsidy on attracting financing may only materilin the year after the subsidy was
received, this variable is coded 1 both in the ykarsubsidy was received and the year
after the subsidy was receivédOtherwise this variable is coded 0. Our second
independent variable indicates whether a firm hpglied for a subsidy but was
declined fundinggubsidy_rejected Again, this variable takes on the value 1 inyhar

the subsidy was requested and subsequently decmethe year after.

Control variables.We include a wide set of control variables. Theagables are
lagged one year in order to avoid problems of v@ausality. Where appropriate, our
control variables are scaled by total assets @mmdgirdization. Furthermore, variables
are calculated using book values. First of all,cestrol for the need of external finance
by measuring the amount of internal finance avé&latithin the firm. Following the
pecking order theory, managers prefer to fund mew@stment with internally generated
funds rather than debt, but prefer debt to exteeqaiity financing (Donaldson, 1961;
Myers and Majluf, 1984). As proxies for the amowftinternal finance we use the
amount of liquid assets, the dividend ratio and tlash flow ratio (De Haan and
Hinloopen, 2003). The amount of liquid assets issoeed by the total amount of liquid
assets as a percentage of total astigtsdity). Dividends are measured by dividing the
total amount of dividends by total assets/idend ratig. The higher this ratio, the less
financing will be available internally. Cash flowemeration is proxied by dividing

EBITDA by total assetscésh flowratio). The higher this variable, the more cash will

3 We also tested the effect of receiving a subsitatracting financing two years and three yeatsr af
the subsidy was granted. Our results were nevaifisignt however.
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be available internally and the less likely firm#dl\wave to attract outside funding. We
also control for firm solvency by including therfirs financial debt to total assets ratio
(leveragg. Following the traditional static trade-off thgpthe higher the leverage, the
less likely firms will be able to attract additidrigebt financing as the potential costs of
bankruptcy will increase (Harris and Raviv, 199Furthermore, we control for
potential agency problems between inside managersatside investors. Agency costs
are particularly prevalent in a setting characeatiby considerable growth options.
Firms generally engage in research and developrteerngenerate growth options
(Titman and Wessels, 1988). Consequently, we wseatto of intangible to total assets
(intangible asse)sas a proxy for agency costs. Further, we inchingeratio of tangible
to total assetstgdngible asse)sas firms with more tangible assets can more easil
provide collateral in order to attract debt finamgc{Hovakimian et al., 2001). In order
to control for size, we include the natural logamtof a firm’s total assetsirm size.
Larger firms can more easily attract outside fugdas there will be less informational
asymmetry for outside investors. Further, theirhcdlews are less volatile and,
therefore, the probability and expected costs okhgtcy will be lower (Hovakimian
et al., 2001). Lastly, we include year dummiesdntml for time effects. As we employ
fixed effects in the analyses, we control for timéependent unobserved heterogeneity
at the firm level. Section 3.2.4 will introduce seradditional control variables that we

use in our robustness checks.
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3.1.3 Descriptives

Table 2 provides an overview of the number of foiag events in each year. These
figures clearly illustrate that long-term debthe tmost popular funding source followed
by short term debt financing. External equity finans less popular as a financing
source. This is in line with previous research tie shown that firms follow a pecking
order when looking for funding (Myers, 1984; Myeend Majluf, 1984). The

percentage of firms making use of a certain finagaource is relatively stable over the

different years.

TABLE 2

Financing events

Long term debt Short term debt External equity

Year N N % N % N %
1996 450 67 14.89 71 15.78 16 3.56
1997 541 93 17.19 80 14.79 26 4.81
1998 594 113 19.02 96 16.16 26 4.38
1999 630 125 19.84 106 16.83 38 6.03
2000 666 97 14.56 108 16.22 31 4.65
2001 730 114 15.62 83 11.37 38 5.21
2002 813 104 12.79 108 13.28 30 3.69
2003 839 120 14.30 129 15.38 32 3.81
2004 855 106 12.40 121 14.15 36 4.21
Total 6118 939 15.35 902 14.74 273 4.46

Table 3 provides descriptive statistics of the petedent and control variables used

in the analyses. On average, 7.6% of the firmsiged in the sample received a subsidy
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in a given year. Further, on average 3.7% of thedirequested a subsidy in a given
year that was subsequently rejected. The meanosiaesubsidy is slightly more than
€50 000, whereas the median subsidy equals €30 Afrage firm total assets are
about €3 million. The financial ratios indicate ttmaost firms generate internal finance
through their ongoing activities. For example, gwerage cash flow ratio amounts to
12%. Mean leverage is quite high and equals alim0%t. Intangible assets make up

only a small percentage of the total amount oftaseethe average firm.

TABLE 3

Descriptive Statistics

N Mean S. D. Median Wi Max.
Subsidy_received 6822 0.08 0.26 0.00 0.00 1.00
Subsidy_rejected 6822 0.04 0.19 0.00 0.00 1.00
Subsidy amourit 950 51.45 47.79 30.00 2.40 242.16
Total assetd 6 822 3312.13 4109.45 1722.00 1.00 26945.12
Liquidity (%) 6 822 8.86 11.87 4.77 0.00 100.00
Dividend ratio (%) 6 822 1.01 4.65 0.00 0.00 180.0
Cashflow ratio (%) 6822 12.78 18.20 12.98 -199.88 95.65
Leverage (%) 6822 68.91 27.17 72.26 0.00 299.00
Intangible assets (%) 6822 2.13 6.95 0.00 0.00 69.50
Tangible assets (%) 6 822 24.96 19.54 0.21 20.52 99.53
Relative size subsidy (%) 950 4.44 9.46 1.59 0.03 144.28
;iﬁggf}?ij’gg{g;‘(%‘ 950  49.37 1358 40.00 2.00 75.00
Financial health 1991 0.68 1.79 0.71 -24.00 5.58

4The amounts are expressed in €1 000.
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3.2 Results

3.2.1 Hypothesis Testing Procedure

Since the dependent variable is a binary outcordensnhave longitudinal data, we
employ a conditional fixed effect logit panel modelanalyze the effect of receiving a
subsidy on attracting financing. A fixed effectsdrbmakes it possible to control for
all the unobservable characteristics of the firrat thre stable over time. The general

model testing our hypothesis takes the followingo

Financing event f(subsidy_receiveg;, subsidy_rejected;, control variablag) (1)

In each regression we lose a number of observatione the dependent variable
does not always vary within a firm. For examplemsofirms never raised external
equity and therefore drop out of the equation. Thenber of observations thus
fluctuates among the different regressions. Tabiled#&ates that most independent and
control variables are not strongly correlated vatch other. All correlations between
the variables used in the regressions are belo®: ¥.B-s were found not to exceed 2,

well within the acceptable guideline of 10 (Coh¢alg 2003).

3.2.2 The Impact of Subsidies on Funding Decisions

The main results are reported in Table 5. All tredeis are statistically significant.

The dependent variable in each of the models igary variable equal to one if the
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firm attracted a specific type of financing in tiparticular year, and otherwise equal to

Zero.

Model 1 is a baseline model that includes the éftdcour control variables on
attracting long term debt. Most of the control ahies have the expected sign.
Surprisingly, a higher amount of tangible assessilte in a lower probability of using
long term debt financing. In model 2, the effecsabsidies is introduced. The positive
coefficient for receiving a subsidy suggests thah$ who are granted a subsidy are
more likely to attract long term debt. The econoefiect is considerable: receiving a

subsidy increases the probability of receiving ltegn debt by 32%.
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TABLE 4

Pearson Correlation$

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Subsidy_received 1.00

2. Subsidy_rejected -0.10* 1.00

3. Subsidy amount -0.01 1.00

4. Firm sizé 0.02  -0.03* 0.16* 1.00

5. Liquidity (%) 0.00 0.03* 001 -0.23* 1.00

6. Dividend ratio (%) 000 -001 000 008 0.10* 1.00

7. Cashflow ratio (%) -0.03* -0.03* -0.03* 0.03* 0.05* 0.17* 1.00

8. Leverage (%) -0.02* 002 000 -0.10* -0.17* -0.05* -0.18* 1.00

9. Intangible assets (%) 0.04* 0.04* 0.06* -0.07* -0.06* -0.04* -0.16* 0.06*1.00

10. Tangible assets (%) 002 000 -0.10*+ -0.02* -0.19* -0.07* 0.15* 0.17*-0.11* 1.00

11. Relative size subsidy (%) 0.01  -0.04* 027 -0.40* 0.11* -0.03* 0.00 0.03* QF* -0.04* 1.00
iﬁbggg’(%age projectnotfunded by — 54x 30+  04g* -004* 004* 001 002 002 001 -001 -0.04* 1.00

13. Financial health 003 -0.04 -0.11* 0.07* 06.210.12* 0.54* -051* -0.23* -0.01 -0.12* 0.03 1.00
An=6 822

* p<0.05



TABLE 5

Conditional Fixed Effect Logit Model: External Financing Events Following Subsidie®

Model 1 Model 2 Model 3 Model 4 Model 5 Modeb
Dependent Variables Long term debt Long term debt Bort term debt Short term debt Extefm:lngguity Exte;:z:lngguity
Subsidy_received 0.28** 0.11 0.19* 0.11 0.20 0.18
Subsidy_rejected ., 0.21 0.18 0.02 0.19 0.12 0.30
Liquidityy., 1.09** 0.51 1.10** 0.52 -1.15* 0.62 -1.13* 0.62 1® 0.73 -0.20 0.73
Dividend ratiQ 1.69* 0.93 1.74* 0.93 1.54* 0.92 1.52 0.92 -24.74* 13.78 -25.01* 13.85
Cashflow rati@, -0.61* 0.33 -0.65** 0.33 -0.36 0.33 -0.39 0.33 08. 0.32 -0.10 0.32
Leverage; -1.03***  0.30 -1.03***  0.30 -0.47* 0.28 -0.47* 02 1.44** 0.30 1.45**  0.30
Intangible assets -0.76 0.85 -0.85 0.86 -0.44 0.86 -0.52 0.86 1.39* 0.81 131 0.82
Tangible assets -2.16***  0.42 -2.18*** 042 0.69* 0.42 0.68 0.42 055 0.63 -0.61 0.63
Firm size, 1.21%x* 0.12 1.22%** 0.12  0.53*** 0.11 0.54*** 0.1 0.42**  0.13 0.42*** 0.13
Number of observations 4 425 4551 3914 3914 1 656 1656
Number of groups 714 714 630 630 300 300
Log likelihood -1 503.78 -1 500.13 -1 428.68 -1427.23 -509.28 -508.58
P-value of log likelihood test <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

 Dependent variable equals 1 if financing evenuogd) otherwise.

PYear dummies are not reported here.
* p<0.10, **p<0.05, ***p<0.01
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Model 3 analyzes the effect of our control varigblen receiving short term
financial debt. In model 4, we add the effect afeiging subsidies. The coefficient of
receiving a subsidy is marginally significant. Thiglicates that obtaining a subsidy
may enhance a firm's ability to attract short-telebt. Receiving a subsidy increases the

likelihood of attracting short term debt by 21%.

Model 5 examines the effect of our control varialb@ obtaining external equity. In
model 6, the effect of applying for and receivingubsidy is included. None of these
variables is significantly related to the use ofeemal equity as a funding source. At
first sight, this result seems to contrast withrieer(1999) who finds a positive impact
of receiving a grant on a firm’s ability to attrae¢nture capital, and would tend to
support Hypothesis 2b. However, in our sample esieequity is typically attracted
from the current shareholders, who are insiderssnbject to information problems.
Therefore, it is straightforward that we find aosiger impact of the certification effect
generated by receiving an R&D subsidy for (outgidibt financing than for (insider)
equity financing. Unfortunately, our data do ndbwal us to fine tune our analysis by
explicitly distinguishing between equity attracttdm existing or new shareholders.
Thus, we observe the relationship predicted in Hypsis 2b, but the underlying
motivation would be different: equity providers arsually insiders whereas banks are
outsiders to the firm. Given our dataset, we canelbtwhether the certification effect

differs between equity or debt provided by outsider



It should also be noted that all models in Tabladicate that the coefficient of
applying for but not receiving a R&D subsidy is eewsignificant. This can be

explained since this negative signal may not beakad by the firm.

To summarize Table 5, receiving subsidies incre#isedikelihood that firms will
raise long term and short term debt. Both effecésexonomically significant but the
impact on long term debt financing is more sub&énThere is no effect of getting

subsidies on raising external equity finance.

3.2.3 Information Asymmetry and the Impact of Subligs on Funding Decisions

Berger and Udell (1998) and Carpenter and Pet®#iPa) argue that information
problems are frequently more important for smatl goung companies, and for high
tech businesses. The signal that receiving a sylesichmunicates to external financiers
is likely to have a greater impact when there isranasymmetric information and
uncertainty regarding the quality of the underlyifign. Therefore, we include an
interaction term between receiving a subsidy andtidr or not the firm is a start-up
company i.e. a firm younger than two years, whglthe case for 8.3% of the firms in
our samplé. Start-up companies have no track record yet andehthere will be more
uncertainty regarding their quality. Further, thelihood of attracting outside funding
will depend on the strength of the signal. The iotpaf receiving a subsidy for an
innovation project is likely to be higher than tlditan innovation study. After all, an

innovation study does not automatically lead to diegelopment of a new product or

* We also used a cut-off point of three years. Hselts are qualitatively similar.

35



service whereas innovation projects need to re@ssibmething more material such as a
prototype. Moreover, projects run for a longer periof time and involve higher
amounts. The strength of the signal of receivirgubsidy for an innovation project is

therefore likely to be higher than that of an ination study.

In Table 6 we examine these issues by introducimgngeraction effect between
receiving a subsidy and a dummy indicating whetherfirm is a start-up or not, and
between receiving a subsidy and a dummy refledhiegype of subsidy. In model 1 we
look at the effect of the interaction variablesreneiving long term financial debt. The
interaction term between the starter dummy andivexea subsidy is not significant.
The interaction variable between type of subsidg aeceiving a subsidy has the
expected sign and is significant. This indicatex thnovation projects are more likely
to lead to long term debt increases. In model 2winich we look at the effect of
subsidies on attracting short term debt, none @fitlkeraction terms is significant even
though they have the expected sign. In model 3, dipendent variable indicates
whether a firm was able to attract external eqgfiitgnce. The positive coefficient for
the interaction term between the starter dummy raediving a subsidy suggests that
the effect of receiving a subsidy on attractingeexal equity finance is stronger for

start-up firms in line with the signalling hypotl&sThe effect is marginally significant.

To summarize Table 6, we find evidence that theaichpf receiving a subsidy on
attracting outside funding is more important farsup firms which are characterized
by higher levels of informational asymmetry and ifarovation project subsidies which

provide a stronger signal. Our finding that theifpes impact of receiving an R&D
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TABLE 6
Conditional Fixed Effect Logit Model: External Financing Events Following Subsidies:

Testing Interaction Effects for Type of Firm and Type of Subsidy°

Model 1 Model 2 Model 3

Dependent Variables Long term debt Short term debt Extefm:ll’]ggwty
Subsidy_received 0.07 0.16 0.10 0.17 -0.02 0.29
Subsidy_received* Starter -0.01 0.36 0.45 0.41 0.83* 0.44
Sﬁé’;gg’—rece've‘j w TP gage 022 0.09 022 003 0.35
Subsidy_rejected ., 0.21 0.18 0.02 0.19 0.09 0.30
Liquidity,., 1.09** 0.52 -1.14* 0.62 -0.30 0.73
Dividend ratiq; 1.70* 0.93 1.52 0.92 -24.92* 13.75
Cashflow ratig; -0.67** 0.33 -0.39 0.33 -0.09 0.33
Leverage; -1.05%** 0.30 -0.46* 0.28  1.50*** 0.31
Intangible assets -0.87 0.86 -0.58 0.86 1.38* 0.82
Tangible assets -2.18%** 0.42 0.65 0.42 -0.67 0.63
Firm size, 1.22%* 0.12 0.55%** 0.11  0.44%* 0.13
Number of observations 4 425 3914 1656
Number of groups 714 630 300
Log likelihood -1 498.10 -1426.60 -506.78
P-value of log likelihood test <.0001 <.0001 <.0001

@ Dependent variable equals 1 if financing evenuogdd otherwise.
®Year dummies are not reported here.
* p<0.10, *p<0.05, ***p<0.01



grant is stronger for firms that are more likelystaffer from information problems

provides additional support for the certificatioypbthesis.

3.2.4 Testing the Robustness of the Certificatiogpéthesis

In order to test the robustness of our resultsextend our analysis with a number
of additional control variables. One alternativguament why firms are more likely to
attract external funding when they receive a syb@dbecause their balance sheet is
strengthened (Lerner, 1999). After all, a subsiuyreases the solvency position of a
firm. Subsidies, therefore, provide a buffer fuontiand hence attracting outside
funding might be facilitated. Following this altetive explanation, the larger the size
of the subsidy, the more likely firms will be aliteattract outside funding. By contrast,
the certification hypothesis suggests that therey mat be a positive relationship
between the amount of subsidies and the likelinafoghising external funding (Lerner,
1999). In order to test this alternative explanatiowe include the relative size of the
subsidy, calculated by dividing the subsidy amduntotal assets in the year the grant
was receivedrélative size subsidy)n the regression analyses. The mean value sf thi
variable equals 4.44%. Table 7 reports that nontheinteraction terms is significant,
therefore lending support to the certification hiyyesis. Note, however, that the effect
of receiving a subsidy on attracting short term tdisbstill positive but no longer

significant.



TABLE 7
Conditional Fixed Effect Logit Model: External Financing Events Following Subsidies:

Testing Interaction Effects for Size of Subsid’

Model 1 Model 2 Model 3

Dependent Variables Long term debt Short term debt Extefm:ll’]gguity
Subsidy_received 0.27* 0.12  0.09 0.12 0.06 0.19
Zggssi%g?g;eived v Relative ) 124  2.03 129 213 1.21
Subsidy_rejected ., 0.27 0.22 0.11 0.24 0.47 0.37
Liquidity, 1.01* 0.51  -1.42* 0.64 0.60 0.65
Dividend ratiq; 1.58* 0.92 1.35 0.98 -32.00 15.70
Cashflow ratiQ; -0.49 0.33 -0.21 0.32 -0.42 0.33
Leverage; -0.90** 0.29 -0.36 0.27 122 0.28
Intangible assets -0.48 0.84 -0.87 0.89 1.69 0.86
Tangible assets -2.16%** 0.43 0.79* 0.43 -0.27 0.61
Firm size, 1.04%** 0.11 0.51%** 0.10 0.26 0.12
Number of observations 4 551 3998 1753
Number of groups 728 639 314
Log likelihood -1558.14 -1455.63 -542.84
P-value of log likelihood test <.0001 <.0001 <.0001

@ Dependent variable equals 1 if financing evenuogdd otherwise.
®Year dummies are not reported here.

* p<0.10, **p<0.05, ***p<0.01



Further, receiving a subsidy automatically creaefinding need as the subsidy
covers only a certain percentage of the total amoeeded and, therefore, additional
financing is necessary. In order to deal with tpistential problem of spurious
correlation, we interact our dummy for receivingubsidy with the percentage of the
project or study not covered by the subgidgrcentage project not funded by subsidy).
On average, 49.37% of the funds asked for will bet provided. Our results are
reported in Table 8. As expected, the significaptgitive coefficients of the interaction
terms designate that a larger percentage of thjeginaot covered by the subsidy results
in a higher probability of attracting both shortdalong term debt as well as equity.
Model 1 illustrates that the main effect of recegvia subsidy is still positive and
significant indicating that irrespective of the &élimg need not covered by the subsidy,
firms are more likely to attract additional longrtedebt financing. A similar result can
be observed in model 2 in which we look at the iotpaf receiving a subsidy on
attracting short term debt. Both the main effeat #ire interaction effect are marginally

significant.

Finally, the finding that firms which receive a sidy are more likely to attract
additional funding might be due to the fact thaisth firms that receive a subsidy are
inherently of higher quality and, therefore, irresfive of receiving a subsidy, have
better chances to receive funding from externakesis One criterion IWT-Flanders
uses to evaluate the overall quality of a projecthe financial health of the firm
applying for a subsidy (IWT, 2008). One way to asse firm's financial viability is to
calculate the probability of financial distress.r@Quoxy for the probability of financial

distress is the OJD-score, which is similar to Alitenan Z-statistic, but adapted to the



Conditional Fixed Effect Logit Model: External Financing Events Following Subsidies:

Controlling for Financing Need Created by ReceivingSubsidy™

Model 1 Model 2 Model 3

Dependent Variables Long term debt Short term debt Extefm:lngguity
Subsidy_received; 0.29** 0.11 0.19* 0.11 0.18 0.18
Subsidy_received.*
Percentage project not funded 4,91 ** 0.80 1.28* 0.71  3.61** 0.88
by subsidy
Subsidy_rejected.; 0.15 0.18 0.01 0.19 0.01 0.30
Liquidityy., 1.16** 0.53 -1.17* 0.62 -0.33 0.76
Dividend ratiq, 1.92* 0.93 1.53* 0.92 -24.30* 13.86
Cashflow rati@, -0.55 0.34 -0.37 0.33 -0.15 0.34
Leverage; -1.03***  0.30 -0.47* 0.28  1.41*%* 0.31
Intangible assets -0.68 0.87 -0.48 0.86 1.21 0.86
Tangible assets 2,14 043  0.68 0.42 -0.50 0.64
Firm size, 1.44%x* 0.12 0.60*** 0.11  0.59*** 0.15
Number of observations 4 425 3914 1656
Number of groups 714 630 300
Log likelihood -1 477.61 -1425.64 -498.47
P-value of log likelihood test <.0001 <.0001 <.0001

@ Dependent variable equals 1 if financing evenuogd) otherwise.
®Year dummies are not reported here.
* p<0.10, **p<0.05, ***p<0.01



TABLE 9
Conditional Fixed Effect Logit Model: External Financing Events Following Subsidies:

Controlling for Firm Quality

Model 1 Model 2 Model 3

Dependent Variables Long term debt Short term debt Extefm:lngguity
Subsidy_received; 0.71** 0.27 -0.20 0.24 -0.61 0.51
Subsidy_rejected.; 0.05 0.52 0.12* 0.39 -0.27 0.91
Financial health 0.67** 0.31 0.49 0.28 0.35* 0.19
Liquidityy., -2.98 2.22 -1.39 243 -1.58 3.40
Dividend ratiq; 4.49** 2.27 1.22 209 -11.28 11.11
Cashflow rati@, -1.70 1.35 -1.48 1.18 -2.69* 1.38
Leverage; -0.56 1.34 0.70 1.30 5.96*** 1.47
Intangible assets 2.82 4.08 -2.56 3.84 10.19***  3.55
Tangible assets -3.21** 1.39 1.08 115 -3.48 2.29
Firm size, 2.53%*=* 0.48 1.27%x 0.37  2.09*** 0.70
Number of observations 817 999 357
Number of groups 144 172 67
Log likelihood -249.82 -361.15 -86.39
P-value of log likelihood test <.0001 0.4152 <.0001

@ Dependent variable equals 1 if financing evenuogd) otherwise.
®Year dummies are not reported here.
* p<0.10, **p<0.05, ***p<0.01
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Belgian contex{financial health)(Altman, 1968; Altman and Narayanan, 1997; Ooghe
et al., 1995). A higher score indicates a lowek offailure. Table 9 reports the results. Note
that the number of observations drops considerablyhe financial health variable could
only be calculated for a subsample of firms for eththe financial records were complete.
Not surprisingly, financially healthier firms areone likely to attract both equity and short
and long term debt. Our main effect of receivingusidy on attracting long term debt
remains unchanged. The effect of receiving a sybaidraising short term debt disappears

however.

In summary, Table 7, 8 and 9 indicate that thelteguesented in Table 5 and Section
3.2.2 are robust to a series of alternative expiams. In line with the certification
hypothesis, Table 6 provides evidence that theceftd R&D grants is stronger when
informational asymmetries are higher. Thereforer @ndings confirm that receiving
government R&D subsidies increases SMEs’ accesgtrynal financing through a process
of certification Hypothesis 1 The impact of the signal is stronger for longrtethan for
short term debt financingHf/pothesis B All our analyses consistently indicate that
receiving subsidies increases the likelihood ofingi long term debt whereas most of our
models find a significant though smaller effect attracting short term debt. Finally, the
effect is stronger for debt financing than for e¢gdinancing, as put forward iRlypothesis
2b. However, the reasons why we find this differsniraur theoretical motivation.
Therefore, we cannot confiridypothesis 2lin the strict sense as our dataset does not allow

explicitly distinguishing between equity providey insiders or outsiders.
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4. Discussion and Conclusion

In this paper, we examine whether obtaining an R&fnt provides a positive
certification effect that facilitates SMEs’ subsequaccess to debt and equity financing. We
use a unigue Flemish dataset of 1 107 approvecestgiand a control group of 501 denied
requests for a specific type of R&D grant. Thuscamtrast to much of the research on the
effect of R&D subsidies, our study reduces selactind endogeneity bias that arises since
firms self-select into applying for an R&D grants Aeldman and Kelley (2006) argue,
collecting data on all SMEs that applied for a sifpsand comparing winners and non-
winners is consistent with a quasi-experimentabpam evaluation design. This permits to
empirically test whether the government program ts\é@s objectives and to identify how
the program might be optimized. It further enabj@sernments to examine the broader
prospects of their program, e.g. regarding innavaind economic growth, in an unbiased

way.

Few papers have analyzed the effect of R&D grantsmall firms’ ability to attract
external financing. Our work adds to the literatsirece we examine the impact of receiving
an R&D grant on both equity and debt financingngsa large and unique sample. Studying
the effects of subsidies is important as they arenaor instrument of government
expenditure policy and affect the allocation of owses, income distribution and
expenditure productivity (IMF, 1995). This paperoyides new insights in the effects

generated by R&D subsidies.
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Our empirical evidence shows that obtaining an R&Eant provides a positive
certification effect that facilitates SMES’ subsequ access to financing. Receiving
subsidies increases the likelihood of raising ltergn debt. We find a positive but smaller
effect for short term debt. For external equityafine, a positive effect is found for start-up
SMEs. The certification effect of R&D grants isastger in case of higher asymmetric
information. Our results are robust to a numbealtdrnative explanations. We thus provide
strong support for the signaling hypothesis, whaakails that public R&D subsidies, on top
of a direct effect, generate a significant certifyieffect to private financiers. As adequate
access to external finance for SMEs’ innovativeestments is crucial for the success of
small businesses and economic growth, governméntdd consider this when establishing

their R&D grant policies.

Alternative explanations for firms that obtainedy@avernment subsidy to have greater
success at raising subsequent financing existt, fimuis that receive public grants may just
have superior R&D projects. Second, the governmehsidy may raise the project’s return
above a reasonable hurdle rate for other finangieetddman and Kelley, 2006). Yet, one
would expect that if the main effect of receivingbfic subsidies is to improve a firm’'s
solvency, there should be a positive relationskeippvben the amount of the subsidy received
and the likelihood of attracting external financimy contrast, the certification hypothesis

suggests that there may not be such a relatiolfiserper, 1999).

Our study is subject to various limitations. Firdtie to lack of data, we examine the

impact of getting an IWT-Flanders grant on a firmalkility to attract external financing

without controlling for any other government gratite firm may have received. The IWT-
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Flanders R&D grants, however, are the most imporsamsidy for SMEs that want to
pursue innovative activities. We therefore feelk tih@ resulting bias will be small. Second,
endogeneity problems may potentially bias our teslloes receiving a subsidy increase the
likelihood of attracting external financing, or do& larger need for financing result in firms
obtaining subsidies? However, we have attemptatintnate this problem in various ways.
We used lagged control variables in our analysextNwe included a sample of firms that
requested the same subsidy but were denied. Tivese dre expected to have a similar
requirement for financing. Finally, we incorporatseveral variables in our analysis that

explicitly control for the firm’s external finanagneed.

Despite the major role of small firms within an romy, the large amounts spent on
government subsidies and academics’ interest iarantions between governments and
(small) firms, the public subsidization of smalinfis has attracted modest analysis (Lerner,
1999). Furthermore, there is little quantitativesessment of the effectiveness of public
subsidy policies (Lach, 2002). Obviously, this rs many potential avenues for further
research. More work is needed on the determinangpplying for and receiving grants.
This is important as it is otherwise hard to actlyaevaluate the impact of public subsidies.
Regarding input and output additionality of subesdithe empirical evidence is rather
mixed, therefore calling for studies that use lam@yed complete datasets, containing
information about all applicants for a particulaype of subsidy. A more extensive
investigation of behavioural effects generated btaiming subsidies and their impact on a
firm’s ability to attract future financing would beteresting as well. For instance, a detailed
analysis for the various types of financing wouldvye useful. One could for instance

distinguish between equity raised from existingnew shareholders; venture capital or
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business angel financing; various types of bank;dsb. A further investigation of which
firm, financier or general market characteristitfec the certification effect would also be

valuable. We leave this for future research.
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