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Studentnummer:

Voor je ligt het final tentamen van Onderzoeksvaardigheden 1. Dit tentamen bestaat
uit twee delen, een meerkeuze deel en een deel dat je kunt beantwoorden aan de hand
van het bijgevoegde wetenschappelijke artikel. Bij de meerkeuzevragen is er altijd
slechts één antwoord goed, tenzij dit anders staat aangegeven. Omcirkel het juiste
alternatief. Alle meerkeuze vragen wegen even zwaar.

Het tweede deel bestaat uit open vragen die je kunt beantwoorden aan de hand van het
artikel dat bij dit tentamen zit bijgevoegd. Schrijf je antwoord op in leesbaar en
begrijpelijk Nederlands. Beide delen van dit tentamen tellen even zwaar in de
eindbeoordeling. Lever het tentamen in bij de surveillant.

Succes!



Deel I: Meerkeuze vragen:

Lees de stellingen kritisch en aandachtig door voordat je een

1. De mediaan
a. Ishet meest voorkomende getal in een verdeling
b. Ishetnﬁddelstegdalineenva'deling
c. Is gelijk aan de som van het aantal waamemingen gedeeld d oor b
observaties

d. Is gelijk aan de hoogste waarde binnen een verdeling minus de laagste Wi

2. Met welke maat geef je een verband aan tussen twee interval variabelen?
a. Student’st
b. Spearman’s Rho

Pearson’s T

Cronbach’s Omega

e o

3. Het vaststellen van intersubjectiveit is
a. Het vaststellen van de geldigheid van je labeling door deze toe te passen Op
meerdere interviews.
b. Is controleren in hoeverre de resultaten zijn gekleurd door de persoon van de
onderzoeker
c. Het uitvoeren van een proces analyse

4. Het trianguleren van je data met andere bronnen.

4. Mondelinge interviews:
a. Vragen meer voorbereidingstijd dan schriftelijke interviews.
b. Zijn minder geschikt voor ingewikkelde vragen dan schriftelijke interviews.
¢. Zijn minder geschikt voor open Vragen dan schriftelijke interviews.
d. Geen van drie bovenstaande alternatieven zijn juist.



ynder je druk te maken over de betrouwbaarheid van je

ikt voor de bestudering van gedrag dat slechts zelden

6. Bestaand materiaal:

a. Heeft als voordeel dat je materiaal uit
de data beter in haar context plaatsen.

b. Bestaande data heeft als voordeel dat het non-reactief is, hierdoor wordt de
betrouwbaarheid en geldigheid verhoogd.

c. Bestaand materiaal heeft als nadeel dat je de data maar één keer kan
gebruiken.

d. Bestaand materiaal is meestal direct bruikbaar om je onderzoeksvraag te
beantwoorden.

7. Welke van onderstaande stellingen is onjuist?

a. Indien men van plan is om een schriftelijk interview aan heel veel personen
aan te bieden, is het handiger om gesloten vragen te gebruiken.

b. Voor het formuleren van gesloten vragen is niet veel voorkennis nodig.

c. Bij een mondeling interview is het lastig om de anonimiteit van de respondent
te garanderen.

d. Doorgaans kun je in een mondeling interview meer vragen stellen dan in een
schriftelijk interview.



8. Beschouw het volgende conceptuele model

Opleidingsniveau

Geslacht

Geslacht is in dit geval een:
a. Modererende variabele
b. Mediérende variabele
Afhankelijke variabele
Fantoom variabele

e o

9. Beschouw de volgende grafiek:

Mean =1960.8
Std. Dev. =15.

1900.00 1920.00 1940.00 1960.00 1980.00 200000 4280

Dit is een voorbeeld van een:
a. Scatter plot
b. Bar chart
Histogram
d. Taartdiagram.



10. We spreken van een template benadering, indien

a
b.

C.

Je een gefundeerde theorie benadering toepast.

Je op basis van je gegevens een nieuw labelsysteem ontwikkelt.

Je een bestaand, op theorie gebaseerd, labelsysteem probeert te passen op je
data

Alternatieven a en ¢ zijn juist

I'1. Beschouw de volgende enquétevraag:

Ik woon in een plaats met:

Deze vraag wordt gemeten op:

a.
b.

Nominaal niveau
Ordinaal niveau

c. Interval niveau

Ratio niveau

12. Wat is meestal het doel van het kwalitatieve survey

a.

Met behulp van een representatieve aselecte steekproef een uitspraak te doen
over de populatie.

Het beschrijven van je onderzoeksverschijnselen

Het aantonen van een causaal verband

Alle bovenstaande alternatieven zijn juist.

13. Bij een onderzoek naar de vraag “Hoeveel tijd besteden studenten die de opleiding
NW&I doen aan hun studie?” is “studenten die de opleiding NW&I doen” een

voorbeeld van een

a.

Een eigenschapsbegrip

b. Een geoperationaliseerd begrip

c. Een eenheidsbegrip

d. Een normatief begrip



14. Indien je meerdere indicatoren gebruikt om hetzelfde te meten

15. Uitgaande van een r¢

a.
b.

C.

d.

Dan heb je zeker te maken met een heterogeen begrip
Dan zou je die, na controle bij elkaar mogen optellen
Dan kun je de homogeniteit van deze indicatoren controleren met Cronbach’s
Omega . :
Alle bovenstaande sltcRE

Als de steekproef groter wordt, dan wordt ¢

Als de steekproef groter wordt, dan wordt o, kle er.

Als de steekproef groter wordt, dan blijft om gelijk.

Als de steekproef groter wordt, dan kun je geen uitspraak doen over de

verandering van Om,

16. Welke van de volgende uitspraken zijn juist (meerdere antwoorden mogelijk)

a.

Kwalitatief onderzoek is erg geschikt om een verband aan te tonen en dit te
generaliseren naar de gehele populatie, kwantitatief onderzoek is erg geschikt
om een verklarend mechanisme te bewijzen.

Kwantitatief onderzoek vereist doorgaans een vorm van data gestructureerde
verzameling.

Kwalitatief onderzoek maakt veel gebruik van de onderzoeker als
meetinstrument.

Een procesmodel kun je het beste ontwikkelen met kwantitatief onderzoek.

17. Welke van de volgende uitspraken is juist (meerdere antwoorden mogelijk).

a.

Inductieve statistiek wordt gebruikt om conclusies te trekken over de hele
populatie op basis van een representatieve steekproef.

Bij een normale verdeling zijn het gemiddelde, de mediaan en de
standaarddeviatie gelijk aan elkaar

In SPSS wordt het significantie niveau aangeduid met een p-waarde.

Een quota steekproef is het meest geschikte middel om een representatieve

afspiegeling van je populatie te verkrijgen.



18. Welke van de vol

b.

de uitspraken zijn juist (meerdere antwoorden mogelijk)

: variabelen hebben een gemiddelde van 0 en een

gemiddelde ligt.

¢. De variantie verkrijg je door de wortel te trekken uit de standaarddeviatie.
d. De Mann-Whitney U test is een voorbeeld van een parametrische toets.

19. Welke van de volgende uitspraken zijn juist (meerdere antwoorden mogelijk)

a.

De nulhypothese (Hg) wordt verworpen als er een significant verschil wordt
aangetoond.

Een verschil wordt (meestal) als significant beschouwd indien de
overschreidingskans p > 0.05.

Bij een normale verdeling ligt 95,5 % van de waarnemingen binnen één
standaardeviatie vanaf het gemiddelde.

Het populatiegemiddelde is een representatie van het steekproefgemiddelde.

20. Welke van de volgende uitspraken zijn juist (meerdere antwoorden mogelijk)

a.

De Dephi-methode is een voorbeeld van een van groepsinterview en een vorm
van focussend interview.

Een nadeel van een groepsdiscussie is dat het meestal veel tijd kost.

Een risico van ongestructureerde open benaderingen is dat er te weinig
onderwerpen aan bod komen

Bij Nominal Group technieken laat je meestal experts aan bod komen.



Deel IlI: Meerkeuze vragen:

e: - =
Bij dit tentamen zit een wetenschap : getiteld “A Resource-bmnalysm
of the Factors determining a Firm: vities ” van Jesus Galende L nto

Dit wetenschappelijke artikel ko
et volgende deel van dit tentame:

Jder dan het artikel van het vorige
en dan pas de vragen maken, j

en Isabel Suarez Gonzélez als bijlage
uit het peer-reviewed tijdschrift Res
gaat over dit artikel. Dit artikel is i
tentamen. Ga niet eerst het hele artike _
komt dan zeker in tijdnood. Scan het artike
beantwoorden van je de vraag.

Vraag 1:
‘Waar wordt in het artikel onderzoek naar gedaan?

rden die je kunnen helpen bij het .

o,

Vraag 2: A
Welke twee bijdragen levert dit onderz
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Vraag 4: _
Wie of wat zijn de onderzoekseenheden?

Vraag 5:

Verklaar het meetniveau van de athankelijke variabele, waarom heeft men hiervoor
gekozen?




a. Verklaar het proces van choice-based sampling. Waarom heeft men di

b. Op welk type ~.r._n-__. F eze steekproef?

Vraag 7:
Welke statistische analysetechniek gebruikt men? (Je hebt deze techniek nog niet
gehad)

~ Py
L L DI NN . !

Vraag 8:
a. Welke hypothesen worden bevestigd, waar kun je dit aan zien in tabel 2?
b. Welke twee variabelen zijn degenen die de meeste invloed hebben op de
afhankelijke variabelen? Waar kun je dit volgens de auteurs aan zien?

Dit is het einde van het tentamen, bedankt voor je deelname!
Vergeet niet ook het evaluatieformulier in te vullen.
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Abstract

This paper investigates the determinants of the firm’s decision to carry out Ré& D activities. Most empirical studies on
this topic have focused on the examination of the effects of external or environmental factors. The aim of this study is to
evaluate the effect of internal or organisational factors on R& 1D activities. 1t Intended contribution is therefore focused on
the analysis of the role of firm's resources and capabilities in the R&D lnvestment. Three types of resources are
distinguished: financial, physical and intangible resources. Specific hypotheses abo _Mlﬁumﬁepwbabl!ny of a firm
carrying out R&D activities are derived and tested on a sample of 100 L Empirical findings suggest that
intangible factors are the main determinants of the probability of a firm carrylig out ol R&D, © 1999 Elsevier Science
B.V. All rights reserved.

Keywords: R h and develop R and capabilities; Intangible factors

ficient critical mass that can contribute for further
developments of innovations, These internal efforts
include the R&D activities as defined in Frascati
Manual (Organisation for Eeonomic Cooperation and
Development, 1994), but also, others are carried out
outside the structured area of R&D investments, and
interrelated with other functions of the company,
such as engineering works, design improvements or
quality control.

In the same way, there are informal mechanisms
of developing innovative capabilities, generally em-
bodied in people and organisations (Teece, 1986),
such as problem-solving, leaming-by-doing or learn-
ing-by-using (Arrow, 1962; Lieberman, 1984; Dosi,
1988). The tacit, specific and non-codifiable nature
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isarez @gugu usal.es of many elements of the technology (Polanyi, 1967)
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and the potential to at least appropriate ¢
benefits favour these forms of accumula
vations (Wakelin, 1998).

On the other hand, firms may adopt
ogy developed by other industries thro
sources. The classic way is by mean
agreements, but one can also acquire it
capital equipment and intermediate in
1984). An intermediate mechanism, |
market and the organisation, is R&D
with other firms, as well as R&D cc
with public research organisms.

Internal generation has some advanta;
side acquisition: mainly, it means inde
third parties for the development of innc
it enables firms to make small improve
existing technology. In fact, the succe
companies is due to their superior tech
pability. It is, therefore, logical that ecor
are taking a growing interest in under
factors facilitating this interal generatic

Nevertheless, there are relationships
ternal and external sources, Although
technology may discourage own in-h
there are also arguments indicating t
R &D may stimulate rather than substitut
activities (Arora and Gambardelln, 199
Willmore, 1991; Freeman, 1991; Siddha;
In this way, a complementarity relation
ist, but only if the company has absorpi
(Cohen and Levinthal, 1989). This all
R&D groups to absorb and assimilate
external R&D (Veugelers, 1997) and, ir
foreign technology, to adapt it to loca
(Desai, 1980).

This paper investigates the determis
innovative activity of the Spanish firms
egy has been approached through the an
undertaking of R&D activities. There I
ing amount of theoretical and empirical 1
has studied the factors influencing R &
inside firms. Most of the studies on th
rooted in the industrial organisation framq
focus on the analysis of the effects of
environmental factors on R &D activities
industry in which the firm is compet
structural characteristics. The purpose of
to evaluate the effect of internal or or



The work is based on the i
nies report in their annua
we will consider com|

R&D and only wh e are re-
flected in these | g to the Spanish
rules, that develop a consider

such as engineering works,
g byv-dnmg could exist. But

! wl.ﬂ never enter in Spanish formal
accounts. Nevertheless, we only seek to provide a
first vision on the topic, and the first step is to
analyse the R&D activities as defined in Frascati
Manual (Organisation for Economic Cooperation and
Development, 1994),

Section 2 approaches the internal factors deter-
mining the firm R&D activities and introduces a
review of the theoretical and empirical studies on the
issue. Subsequently, the sample design, the
and the econometric analysis applied in this
are described in Section 3. Finally, the more.
cant results, as well as the main ¢
from the analysis are given in !

From this theoretical perspective, it is s
differences in the firm's innovative act
explained by industry structural chameteristics, In
this respect, the most frequently studied sources of
interindustry variation in innovative strategy are de-
mand growth intensity, technological opportunity and
appropriability conditions (see the work of Cohen
and Levin, 1989 for an extensive review), The effect
of some firm atributes are also considered, but
limited to size and other variables, such as diversifi-
cation or liquidity, which are typically comelated
with size.

Of course, from other theoretical perspectives,
there is also relevant research about the effects of
organisational attributes of firms, However, instead
of explaining the incentives to innovate and the
determinants of the innovation, this research is fun-
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damentally direeted to explain the management of
innovation | innovation oceurs within firms. ?

Unlike M organisation economics, more
behaviourally oriented economics, and especially
evolutionary economics (Nelson and Winter, 1982),
had intended 1o swdy intra-industry differences in
innovative strategies. This analysis underlines the
existence of significant differences among firms, not
only in terms of size but also in terms of technologi-
cal capabilities, that may also explain differences in
innovation behuviour and performance (Dosi, 1988).
From this M innovative activities tend to

. leaming and tacit and firm-
embodied in individuals and

evolutionary perspectives stress the

theory has a lot in m h
theories in strategic manngeme 4
5 are diffmm, but both pers; )

ﬂmuandthefnnswcwaslhlﬂ
‘unique characteristics (Foss et al., | 1
Recently, strategy researchers have WM

attention on the role of firm level resources a4 8o
- of competitive advantage. These are not new it

During the last 50 years, many management nca-
demics have contributed to the development of this
topic. Classical writers on business policy such ns
Kenneth Andrews recommended an audit of the in
ternal strengths and weaknesses as an essentinl

in the strategic formulation and the SWOT frame-
work pointed to the importance of both external and
internal phenomena in understanding the sources of
competitive advantage. However, during the 1970s
and the 1980s, more effort was devoted to the devel-
opment of models and frameworks for analysing
firm environment than to organisational factors, In
the 19905 the resource-based school retakes the de-

2 For example, Rothwell (1986) and Bughin and Jacques (1994)
confirm that organisational capabilities also influence the success
of innovative activities with factors such as: marketing and R&D
efficiency, synergies between mﬁkﬂth‘l‘ and R&D, communica-
tion skills, gerial and organi ! Ik and protec-
tion of innovation.
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bate on the relationship between inter
istics and business strategy. Internal
usually referred to as resources and ca

The central propaosition of resource-|
is that firms are heterogeneous. Each fi
bundle of tangible and intangible resou
bilities (Wermnerfelt, 1984). Firms ace
and expand their resource bundles ov
are the product of a history of strategi
resource commitments made by the f
and Cool, 1989). Because firms fol
development paths, they generate diffe
Differences in resources can be maint
time because some resources are not
non-substitutable by competitors. The
sources determine how efficiently anc
firm can perform its functional activiti
determine differences in firm's perf
time.

One of the difficulties of the lit
source-based school is the range of
describe the concepts: similar terms
resources, strengths, skills, competen
ties, and intangible assets) are used ir
by different authors. Resources are th
analysis. A firm’s resources at a given
defined as those assets which are tie
nently to the firm (Wemerfelt, 198
financial, physical, human, commerci
cal and organisational assets used b
develop, manufacture and deliver pro
vices to its customers (Barney, 1991)
sify resources as tangible (financial ar
intangible (i.e., employee's knowledg
and skills, the firm's reputation, tec
sources or organisational procedures).
of aggregation is made up of organisal
ties or ‘core competencies’ (Prahala
1990). These are defined as integrat
skills which are the result of collecti
the organisation.

From the resource-based view, in
not come simply from scanning the ex
ment for market opportunities, but
inside to establish and build on core ¢
the organisation. Incentives to innova
found in the resource endowment of th
innovation is tied to particular resou
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First, lack of internal financial resources can limit
the capacity of the firm to support its R&D activi-
ties, whereas the cash flow generated by the firm
will make these activities possible (Elliowt, 1971;
Branch, 1974; Baysinger and Hoskisson, 1989; Teece
and Pisano, 1994; Helfat, 1997), ?

Internal funds are preferable to external ones be-
cause there probably exist information asymmetries
between the firm’s management and external capital
markets. Insiders have superior information about
R&D projects that is difficult to reveal to the capital
market. The firm information about its R&D pro-
Jects should not be entirely revealed to the markets
because this would become a signal to competitors
and the firm would lose the opportunity to maintain
control over the innovations that it could develop
and, therefore, it would not be able to convert these
innovations into a source of competitive advantage.
The controls and demands for information imposed
by the external sources of capital, therefore, provide
an example of the pecking order hypothesis (Myers
and Majluf, 1984), according to which the firm's
management would prefer to finance R &D activities
through internal rather than external sources.

Second, a capital structure based on debt can
inhibit the carrying out of R&D projects. Arguments
supporting this hypothesis can be found both from
Transaction-costs Economics (Williamson, 1975,
1985) and from the Agency theory (Jensen and

causal lationship can be rather the opposite,
works polnt out that the investment on R&D s
A posltive elfeet on profits (Mansficld, 1965:
Minuaiun, 19860, ¥ 1972 Branch, 1974; Ben-Zion, 1978

I ip ’ o In-
ereased R&D intensity in Japan, the relationulilpy feonitive b the
case of the US (Hundiey et al, 1996),

Meckling, 1976). Williamson (1988) states that
whether a project should be financed by debt or by
equity depends principally on the characteristics of
the assets. Accordingly, equity finance is more ap-
propriate when the firm invests in specific assets and
the use of debt is associated to finance redeployable
or non-specific assets. Low specific assets are easily
redeployed, so bondholders have the option of re-
quiring assets sales or liquidation. However, as asset
specificity becomes greater (the transaction cost of
selling this assets are higher), the preemptive claims
of the bondholders against the investment afford
limited protection. Equity funding, which allows
much greater discretion, will be the preferred finan-
cial instrument for projects where asset specificity is
great. R&D investments usually are highly spe-
clalised and firm specific. Thus, the greater the
power of the bondholders in the firm, the
grenter thelr capacity for imposing decisions that
tend 1o reduce investment risks and, therefore, in-
vestments it R&D can be expected to drop.
Moreaver, n some firms, especially large ones
operating within mature sectors, there may be incen-
tives for Investing in excess in R&D projects, under-
se which do not generate value for
In this way, debt compels managers
to behave in & fashion more consonant with the
stockholder's Interest by reducing free cash flows
(Jensen, IMI“I\?:HW decisions that would
limit the firm's productivity,
To summarise, the hypothesis regarding the rela-
tionship between a finm’s financial resources and the
decision to invest in R&D would be the following.

Hy: Internally generated funds and equity encour-
ages the carrying out of R&D activities, whereas
high levels of debt inhibit this,

2,2, Physical resources

The effect of firm size on R&D activities and on
the intensity of these activities has frequently been
studied, and the empirical evidence varies greatly.
Firstly, according to the hypothesis of Schumpeter
(1961), large firms are considered to be relatively
more innovative than the small ones, and the latter
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rarely undertake this expenditure. Economies of scale
in R&D or the existence of necessary critical mass
make research difficult for small firms. Furthermore,
firm size is also an indicator of its power in the
marketplace, which would favour innovation by fa-
cilitating the appropriation of returns derived from
this activity.

As pointed out by Cooper (1964, p. 82), Hitt et al.
(1990, pp. 33-40) and Graves and Langowitz (1993,
p. 595), other factors in favour of greater size are the
following: the lower incidence of risk of failure
owing fo the possibility of diversifying R&D pro-
jects, the possibility of making the R&D results
profitable in a larger market or the existence of more
experience in innovation in the structure of the or-
ganisation, as well as a larger number of scientists
who can interact and discuss their ideas,

However, several studies failed to show the greater
suitability of large size (Cooper, 1964; Horwitz and
Kolodny, 1981), and others proposed an intermediate
point, a medium sized firm (Smith, 1974; Kamien
and Schwartz, 1975; Link, 1980). In this sense, Acs
and Audretsch (1987) showed that, although small
and medium sized firms spend less on R&D than
large firms in aggregate, they produce almost twice
as many innovations on a ‘per employee’ basis.

Thus, as pointed out by Cooper (1964, pp. 78~83),
Hitt et al. (1990, pp. 33-40), and Graves and Lan-
gowitz (1993, p, 595), smaller size may also have
positive effects on R&D activities. Some of these
effects are, for instance, such as better networks of
communication and co-ordination among its compo-
nents, or the predominance of strategic and informal
controls which have a more long-term view than the
formal and financial type of control in larger firms.
Likewise, Collier (1983), Eulie et al. (1984) and
Hannan and Freeman (1984) add that growth implies
normalisation, complexity and loss of flexibility,
which would discourage R&D, and Williamsan
(1985) argued that small firms are more effective at
producing innovative products whereas large firms
are more effective at mass production and distribu-
tion of those products.

This relationship may depend on the type of
innovation being developed and on the character-
istics of the sector in which the firm is competing.
Thus, Acs and Audretsch (1987) found that the
largest firms tend to have a relative advantage in
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to be valuable, rare
replace by co
are also the m

oe sheet: they are ‘invisi-

. rmine the absorptive capacity
L 1, defined as the ability to recognise and
exploit technological opportunities from outside
(Cohen and Levinthal, 1990), and the transformative
capacity, defined as the ability to continually rede-
fine a product portfolio based on technological op-
portunities created within a firm (Garud and Nayyar,
1994).

Within these resources we can distinguish human
and commercial resources. Human resources include
all the experience, knowledge, judgement, abj
and skills, risk taking propensity, and wisde
individuals associated with tha ﬂrlu B

Another intangitile Mﬂmkhm
is the reputation or |mage of e among its
clients. The commercial resouroes of  firm can often
become the complementary resources (Teece, 1987)
necessary for suitably exploiting the innovations that
come about as the result of Internally developed
R&D. The amount and charucteristics of these com-
plementary resources mre o decivive factor in the
relationship between innovation and profitability,
since they will affect both the degree of appropriabil-
ity of the profits from innovation and the facility for
imitation (Teece, 1987),

A firm’s commercial resources Include the rela-
tionships with foreign clients, so that the firm's
degree of internationalisation can also be included in

2 Gonzdler / Research Policy 28 (1999) 891 -905 897

this section, Exports are argued to increase the size
of the firm's market and, therefore, favour the return
of innovative setivity. Furthermore, the participation
in foreign murkets increases the firms' need for
technological inputs and more rigorous requirements
induce them to invest in R&D activity for continu-
ous updating and product adaptation. Competition in
the Spanish domestic market is less demanding than
in foreign markets, which implies that exporter firms
should possess commercial resources more devel-
oped by the demands of the international competition
that in tum m ‘encourage technological effort. In
‘evidence of a positive rela-
hm ma&m s exporting activities and its
ditures (Braga and Willmore, 1991; Ito
Kumar and Sagib, 1996), *
case, Molero and Buesa (1996)

tive activities, although the innovative
focused primarily on the home market. *
. Buesa and Molero (1998) found that
-icﬁwrylsoncofzhemam determinants of
larity in innovation, both in large firms and the
~small ones.

- These arguments lead us to pose the following
hypothesis.

Hg: Exporting activities will positively affect the
firm decision to carry out R&D activities,

3. Method
3.1. Sample and data collection

The sample of the study was obtained from a firm
level database that included the financial statements
of all the firms required, under Spanish law, to
disclose their annual accounts for 1992 in the com-
mercial registry of the Spanish region of Castilla y

a simul can exist and it is possible
that, rather, the R&D influences exports (Hirsch and Bijaoui,
19&5 Wiknlin. 1998).
heless, they also highlight the

i of clusters of
innovative firms with a low level of exports,

positive relationship between exports
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Leén. Only the largest firms were taken into account
—those with a net tumover of over 480 million
pesetas—for a total of 434 firms. Information ob-
tained from their financial statements was comple-
mented with some other non-financial data collected
by the Dun and Bradstreet database for 1992. Lack
of data availability reduced the number of firms
considered to 256,

The criteria followed to separate firms investing
in R&D from those not investing was based on the
report © that they are carrying out or had recently
carried out R&D activities. 7 However, firms in
Spain are not required to specify the exact amount of
R&D expenses invested, so firm R&D effort could
not be taken into account in our study and we will
analyse the accomplishment or not of R&D activi-
ties, not the intensity of the effort. Finally, to assure
the regularity of R&D activity, we check that firms
maintain the registration of these activities in the
subsequent years.

A choice-based sampling was used. Such process
consists of selecting a random sample among obser-
vations which have chosen the same choice. Hence,
we took 100% of cases of firms undertaking R&D
activity (29 firms investing in R &D were identified)
and other 71 random firms which are not doing so. If

IWath!emthufmewlduvulrhnedﬂlinmmy
different sections of their accounts. Specifically, data on R&D
nctivities were found in the following points: (2) in the balance
sheet, under intangible fixed assets; (b) in the profit and loss
account, under trading expenses; (c) in the annual report, under
the point devoted to valuation rules, the point devoted to intangi-
ble fixed wusets, the point dealing with tax position and the point
relating to income and expendi {d) in the
report,

" This concept is understoad as it is set out in the Spanish
General Plan of Accounting (1990) (Part Three ‘accounting defini-
tions and relations,” account no. 210) and its subsequent develop-
ment by the Instituto de Contabilidad y Auditoria de Cuentas
(1992) (Insti of A ing and A it Auditing) (Resolu-
tion 21 January 1992, Regulation 2, point 1), which the firms are
required to follow for the registration of R&D expenditures on
their balance sheets, In this way, research is understood as **origi-
n:J and planned investigation punnuiu the scquisition of new

ge and higher und g in the scientific or technical
mn, wdewlnp-mmn ‘ﬂumncmappllmlonofth
ined in the up to the point when

commercial production is begun. These definitions coincide in
general terms with those proposed in the Frascati Manual of the
Organisation for Economic Cooperation and Development (1994).
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