-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by LUISSearch

Fondazione Eni Enrico Mattei

Privatization and R&D
Performance:
An Empirical Analysis
Based on Tobin’s q

Federico Munari and Raffaele Oriani
NOTA DI LAVORO 63.2002

SEPTEMBER 2002
PRIV — Privatisation, Regulation, Antitrust

Federico Munari, University of Bologna, Italy
Raffaele Oriani, University of Bologna and LUISS Guido Carli, Rome, Italy

This paper can be downloaded without charge at:

The Fondazione Eni Enrico Mattei Note di Lavoro Series Index:
http://www.feem.it/web/activ/_activ.html

Social Science Research Network Electronic Paper Collection:
http://papers.ssrn.com/abstract id=XXXXXX

The opinions expressed in this paper do not necessarily reflect the position of
Fondazione Eni Enrico Mattei


https://core.ac.uk/display/34703665?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Privatization and R&D Performance:
An Empirical Analysis Based on Tobin’s g

Summary
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the impact of innovation related assets on the firm’s market value (Griliches, 1981). We
estimate the regression model on an original panel data of 40 firms, including 20 firms
privatized through public share offering in different countries of Western Europe over
the period 1982-1997 that were matched at the country and industry level with 20
publicly held firms. Our results show that stock markets evaluate R&D investments of
newly privatized companies less than R&D investments of industry-matched
companies.
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Privatization and R&D Performance:
An Empirical Analysis Based on Tobin’s q

1. Introduction

In different countries, Stateowned enterpriseshave historically played a main role in
directing and qualifying the evolution of the nationalinnovation systemsboth directly, by
meansof their R&D investmentandfacilities, andindirectly, by meansof their procurement
strategiegfNelson,1993).Overthe lasttwo decadeswidespreadgrivatizationprocessebave
consistentlyreducedhe direct presencef the Stateasa major playerin the economicarena
(Siniscalcoet al., 1999).Prior researcton privatizationexperiencetiasgenerallyshownthat
the changein ownershipimprovesproductiveefficiency and profitability at the firm level,
especiallywhen it coincideswith the openingup of formerly monopolistic markets to
competition (see Megginson and Netter, 2001, for a review)

Onthecontrary,scarceattentionhasbeenpaidto assessing andhow privatizationaffects
the managerialdecisionto carry on researchand developmentactvities, and hencethe
innovative performanceof the firm. In general,as Parker(1998) points out, the dynamic
efficiency gainsassociatedo privatization,regardinginvestmentsresearcranddevelopment
and innovation, have been largely ignored, botih@ory and in practice.

To this respectsome authors(Shleifer,1998; Zahraet al. 2000) havearguedthat private
ownershipmust be preferredto public ownershipwheneverthe incentivesto innovateand

containcostsare strongandclaimedthat privatizaton processesanhavea fundamentatole



in establishing a new set of organizational dynamics that promote innovation,
entrepreneurshi@nd the creation of new ventures.However, more recent studies (Katz,
2001;Munari, 2002;Munari et al., 2002)suggesthatthe Statedivestiturecanbefollowed by
a consistentrestructuringand scaling down of R&D facilities and investmentsof former
public enterprises,especially when the transfer of ownership is accompaniedby the
contemporaneoukberalizationof formerly monopolisticindustries,asin the caseof public
utilities.

In orderto shedlight on the effectsof the Statedivestitureon theinnovativeandeconomic
performanceof newly privatizedfirms, in this paperwe examinethe relationshipbetween
privatization, R&D commitmentand marketvalue of the firm. In particularwe choosethe
Tobin’s g, thatis the ratio betweenthe marketvalue andthe replacementostof the firm’s
assetsasindicatorof thefirm’s economigperformanceConsistentlyjn orderto estimatethe
impactof R&D investmentson the performanceof privatizedfirms, we recall the literature
thathasassessethe relationshipbetweennnovationand marketvalueof the firm (seeHall,
1999 and Oriani and Sobrero, 2002, for a review).

Therefor, we first integrateat a theoreticallevel different fields of study concerningthe
economic performanceof privatized companies,the impact of corporategovernanceon
firms’ innovativeefforts andthe relationshipbetweerknowledgeassetand marketvalue of
the firm, in orderto deepenour understandingf the long-run effectsof privatizationson
firms’ innovative performance.To empirically assesghe issue,we then adopta matched
pairedresearctdesignandusedatafrom a sampleof 40 firms - including 20 privatizedfirms
that were coupledat the country and industry level with 20 publicly held firms. The first
group refersto a setof companieswhich were privatizedthrough public shareoffering in
different countries of Western Europe over the period 19821997. We examinein a
regressiorframeworkthe relation over time betweenTobin’s g and R&D investmentsfor
privatized and privately owned matchedcompaniesjn order to gaugewhethersignificant
differences emerge betweenthe two groups relatively to the expectedcontribution of
knowledgecapital to firm’s economicperformanceWe adoptpaneldatatechniquesn our
analysisto addresghe problemposedby the unobservedirm heterogeneityMoreover,we
deal with the problem of the potential simultaneity betweenR&D investmentsand firm’s
performance by estimating a simultaneous equations regression model.

Our findings are in line with the theoretical expectationsabout the existence of
organizationalinertia phenomenawhich retardsthe improvementsin R&D performance

within privatized companiesFirst, the simple descriptiveanalysisshowsthat in the early



yearsafterthe public offer privatizedfirms reducethe level of R&D investmentswhile their
marketvaluation- expressedby Tobin’s q - rises althoughon averaget remainslower than
the one of privatelyowned matchedcompanies.Secondly, the results of the regression
analysessuggesthat R&D investmentsy newly privatized companiesare undervaluedoy
the stock marketcomparedo our contrd group.In fact, the relationshipbetweenTobin’s g
and R&D investmentsis always positive in the caseof private companieswhereasfor
privatized companiegshe sign of the relation variesin the different estimationmodelswe
adopt.Moreover,evenwhenthe sign is positive for privatized companieswe do find that
R&D investmentsappealto havea muchlargerimpacton Tobin’s g in the caseof privately
ownedmatchedirms. We interpretthis finding to supportthe claim of sub-optimaleconomic
private returns from R&D resourceswithin SOEs,and the idea that changesn the firm’s
innovative and economicperformanceafter privatizationdo not occur instantaneouslybut
require more time to be fully accomplished.

The rest of the paperis organizedas follows. In Section2 we first provide theoretical
explanationgo justify the expectatiorof relevantchangesn R&D behaviorandperformance
after privatization.We thenturn to discussthe literatureon financial marketvaluationof the
firms’ knowledgeasses and explainwhy the marketvalue may resultan usefulindicatorto
assesshe expectececonomicperformanceof thefirm’s R&D activitiesafter privatization.In
Section3 we describethe sampleusedin the empiricalanalysisandthe techniqueadoptedo
build the industrymatchedcontrol group. Section4 presentshe estimationtechniqueswe
employandthe resultsof the differentregressioranalysesin the final sectionwe drawmain

conclusions from the empirical analysis and discuss the implicatiohgtdioe research.

2. Theoretical background

2.1 The impact of privatization on firms’ R&D behavior

Given that R&D projects are typically risky, unpredictable,long-term oriented and
idiosyncratic(Holmstrom,1989),they inherentlyinvolve high ageng costsandthusbecome
a potential arena of acute conflicts of interest between executivesand shareholders.
Therefore the characteristic®f the firm’s governanceand ownershipstructuresignificantly
influence the undertakingand performanceof innovaton activities. Empirically, several

studies have assessedhe relationship betweenfirms’ R&D investmentdecisions and



different aspectsof their corporategovernancesystem- such as the degreeof ownership
concentrationthe presencendrole of institutional investors the compositionof the boardof
directors- althoughreportingmixed resultsin manysensegseeMunari and Sobrero,2002a,
for a review of this literature).

Along this line of inquiry, we focus on the specificitiesof havingthe Governmeat asthe
soleor dominantshareholdefor R&D investmentsaandon theimpactof its divestmeniafter
privatization on innovation performanceat the firm level. Conceptually,it is possibleto
advancetwo different but interrelatedexplanationdo justify the expectationf consistent
changesn the firm’'s R&D behaviourfollowing privatization(Munari, 2002; Munari et al.,
2002).

The first argumentdeals with the different set of objectives of public and private
entrerprisesat leasttheoretically,the atitude towardsR&D activities within Stateowned
companiesshould be more oriented to fulfil general national goals of generatingand
diffusing the public good of knowledgeratherthanexclusivelyaddressindusinessspecific
objectivesgiventhe wider missionof maximizingsocialwelfare.On the other hand, after the
divestitureof the State the privatized firm has no more implicit or explicit obligation to act in
the interestof the public welfareor of the overallindustry.This shouldpushthe managerant
to reconsiderthe scopeof R&D projectsundertakenby focusing on those most closely
linked to the needs of the core business.

Secondly,if we relax the rather“heroic” assumptiorthat SOEsseekto maximize public
interestandrecall the argumentsof public choicetheory (Niskanen,1971; Buchanan1972),
andpropertyrightstheory(De Alessi, 1987;VickersandYarrow, 1988)a possible reduction
of resourcegdevotedto R&D after privatizationmay be ratherascribedto efficiency gains
and to the elimination of wastesand duplication of resourcescharacterizingthe company
under State ownership. Privatization produces an increasedalignment of managerial
incentiveswith firm financial performance ultimately promoting a more efficient use of
resourceswhich is likely to characterizeéhe managemenof innovation activities as well.
Indeed,most of the studieson the economicconsequencesf privatizationgenerallyshow
consistenefficiency gainsandimprovementsn productivity after the divestitureof the State
(La Portaand Lopez de Silanes,1997; Megginsonet al., 1994; D’'Souza and Megginson,
1999; Dewenter and Malatesta, 2001).

Ultimately, these two different explanationsconvergein theoretically supporting the
expectationsof a reductionin R&D investmentslevel after the State divestiture. Recent

empirical evidenceseemsto reinforcethis view. Using datafrom privatizationexperiences



undertakenn the United Kingdom, Japan|taly andFrance Munari et al. (2002)andMunatri
(2002) documentthat privatizationrepresents significantbreakin the way R&D activities
are consideredand managed.The most striking effect highlighted regardsa substantial
restructuringand scalingdown of R&D facilities after privatization, which follows the
changein thar missiontowardsa more direct contributionto the creationof value for the
companyandthe new private shareholderdn an analysisof the nationalinnovationsystems
of Brasil, Argentinaand Chile, Katz (2001) reportsthat the widespreadprivatization and
liberalizationprogramsundertakerduring the 90sin thosecountriesdramaticallyreducedhe
size of R&D facilities of privatized companies, and in some cases lead to their dismissal.
An econometricanalysisbasedon a sampleof 37 companiesprivatized through public

share offering in WesternEuropeancountriesin the period 198031997 showsthat, after
controlling for inter-industry differences,privatization processesiegativelyaffect different
measureof R&D commitment(Munari and Sobrero,2002b) Moreover, the samestudy
documentsa significantincreasein the numberof patentsassignedo the companiesf the
samplefollowing privatization.However,this increasein the propensityto patentdoesnot
impact negatively on the averagepatentquality, as measuredby the numberof citations

received by following paterfts

2.2. The impact of privatization on firms’ innovative performance

Indeed,R&D expendituresand somehowpatentsas well, are essentially“input” rather
than“output” measuresf innovativeactivity. Therefore previousevidence®n the dynamics
of R&D investmentsand patentingactivity do not fully addressthe questionof whether
privatization effectively impactson the innovative and long-term economicperformanceof
the company.

Building on the above mentionedconsiderationsye should expectprivatizationto be
associateavith higherprivateeconomicgainsstemmingfrom R&D activities.Following the
Statedivestiture,the firm not only could focuson thoseR&D activitiesmoreimportantand
usefulfor its own businesseed(for instanceby abandoningor outsourcingthoseactivities
moredirectly linked to the interestof public welfare),but it shouldalsobe ableto managets
R&D resourcesin a more efficient way. Thesetwo different lines of reasoninglead to

oppositeconclusionsaboutthe possibleconsequencesf privatizationfor social welfarein

% The degreeto which this measureassessethe quality andthe technologicaimportanceof a patentis broadly
discussed in Hall &tl. (2000).



the long run, but convergein suggestinghat the private economicreturnsstemmingfrom
innovative activities are likely to increa after the divestment of the State.

Moreover, the changein ownershipfostersa greaterentrepreneuriabrientationin the
recognitionand exploitation of businessopportunities(Frydmanet al., 1998; Zahraet al.,
2000). Consequentlythe issuesof the valorization and exploitation of the technological
capital become major concernsafter privatization, and several organizationalsolutions
targetedtio improvetheir effectivenessaretypically undertakeras suggestedby the observed
increasein patentproductivity (Munari, 2002).In summary,we should expectthat, ceteris
paribus any currency unit investedin R&D by the privatized companyshould generate
higher expected economic results in comparison to what happened under the State ownership.

Indeed,a major drawbackof the economicliterature on the consequencesf the State
divestmentresidesn the fact that privatizationis usuallyinterpretedasa discreteevent,and
in the underlyingassumptiorthatit shouldimmediatelyleadto bettereconomicperformance.
On the contrary,the organizationalchangeprocessesnducedby the transferof ownership
from the Stateto the market, which are far from being immediateand smooth,have been
largely unexplored in the literature (Cuervo and Villalonga, 2000).

A first importantcontributionof looking at the microprocessesf organizationathangen
the study of privatization derives from the observationthat organizationsdo not adapt
instantaneouslyo a different institutional and competitivecontext,but are characterizedy
substantiainertia and are slow to change(Nelsonand Winter, 1982; Hannanand Freeman,
1984). Firms develop through an incrementalprocessof recombinationof their existing
resourcesand capabilitiesthat is highly dependenbn initial conditions(Kogut and Zander,
1992). Early stagesof privatization are thus typically still characterizedby residual
conformity to public sectorsnormsand routines,eventhoughthey increasinglyproveto be
obsoleteand unfit as a sourceof competitiveadvantagen the new environment.ln such
circumstancedyoth from aninstitutionalandindividual point of view, thereis a searchfor a
new identity and new rules, and two different templatesthe old public sectorone and the
new private sectorone, still coexist.The adoptionof a private sectortemplatethus doesnot
take place at a point in time, but through an incrementaland progressiveprocessof
experimentation (Johnson et al., 2000).

With specific regardto the caseof R&D activities, the abovementionedconsiderations
suggesthatin the early periodfollowing privatizationpathdependenciesiay still negatively
affectthe efficiency of R&D operationsThus,if we assumehatthe privatereturnsto R&D

investmentsof SOEs are suboptimal and tha changesin their productivity tend to be



difficult andgradual, the expectedoositiveeffectof privatizationoninnovationperformance
might not fully materializeat leastin the shortterm. However,the returnsto R&D activities
are likely to gradualy increaseover time, as the efficiency pressuresrought by private

ownership diffuse and establish through the organization

2.3. Tobin’s g and the assessment of R&D performance in newly privatized firms

The marketvalue of the firm canbe an usefulindicator to assesshe expectedeconomic
performanceof the firm’s R&D activities after privatizationfor at leasttwo reasonskFirst,
marketvalue is a forward-looking measureexpressinghe stock marketexpectationsabout
firms’ future performanceSecondpreviousempiricalliteraturehasalreadyshownthatit is
possibleto assesghe specific effect of different technologyrelated assetson the market
value of the firm (Hall, 1999).

The Tobin’s q, in particular,hasthe advantagdo be a ratio betweenfinancial price data
andaccountingdata.Thus, it allows comparisondetweenoutputs,measuredy the market
valuation of the firm, and inputs, measuredoy the replacementost of the firm’s assets
(Lindenbergand Ross, 1981). Tobin’s q has then some particularly attractive theoretical
propertiesfor empirical analysis: it implicitly usesthe correct cash flow risk-adjusted
discountedrate, imputesequilibrium returnsand minimizesdistortionsdue to tax laws and
accounting standardMontgomery and Wernerfelt, 1988)

Tobin’s g increasesgeterisparibus with the expectedstreamsof extra profits stemming
from firm-specific Ricardianrents(Lindenbergand Ross,1981) becausets denominatoris
the marketvalueof thefirm, thatin efficient stockmarketss equalto the discountedralueof
firm’s presentandfuture cashflows. However,evenin absencef marketpower, Tobin’s q
can exceedthe unity becauseof measuementproblemsaffecting the book value of firm’s
assetslIn particular, as corporatereports provide very poor information on the intangible
assetsin practiceTobin’s q is often calculatedasthe ratio of the marketvalueof the firm to
the bookvalueof its tangibleassetseventhoughthe growingimportanceof intangibleassets
in the firm’s valueis broadly recognizedFor example,R&D investmentsare not normally
capitalized,but are expensedo P&L accountsvhenincurred,so that they do not concurto
the book value of the firm’s assetgLev and Sougiannis,1996). This implies that, ceteris
paribus Tobin’s q is higherwhen R&D-relatedintangiblesbecomea larger fraction of the

firm’s total assets



Theseconsiderationganbe fruitfully appliedto the analysisof innovationperformanceof
newly privatizedfirms. In fact, as alreadydiscussednewly privatizedfirms tendto reduce
their effortsin R&D activity afterthe public offer, sothat, ceterisparibus we could expecta
decreasen their Tobin's . However,accordingto previousargumentsafter privatization
both a rise in productivity and a new focus on businessopportunitiescould increasethe
expected rents from the R&D activities, so that the net effect on Tobin’s g is uncertain.

Tobin’s g canthen be usedas a measureof expectedperformanceo assesghe private
returnsto innovationof newly privatizedfirms. Unfortunately,dataon marketvalue are not
availablebeforethe privatization,andhencepre- and postprivatizationcomparisonsre not
feasible.However,it is possibleto analyzethe impactof R&D investmenton Tobin’s g of
privatizedfirms in comparisorto a sampleof publicly-heldfirms. This is the strategywe will
follow in this paper.In line with previousreasoningpecase of considerabldags between
the changesin corporate governancestructure and changesin R&D effectivenessand
profitability, we expectto observean initial differencein the market valuation of R&D
investmentsof privatized and comparablepublicly-hdd firms that should progressively

disappear over time.

2.4 Endogeneity issues

In the analysisof the relationshipbetweenR&D investmentsand Tobin’s q of privatized
firms, R&D investmentscan not be treatedas an exogenous/ariablefor two main reasms.
First, since R&D is chosenon the basisof economicincentives,it is unlikely that it is
independentfrom firm’s market valuation (Griliches, 1995). In fact, previous empirical
literature has shown that R&D investmentsdependon firm’s economic and financial
performancgBlundell et al. 1992; Hall et al., 1999; Bond and Cummins,2001). This issue
createsconfusion on the causality direction betweenR&D investmentsand Tobin’s q.
Previousempirical work has alreadyrecognizedthis potentialissueand has treatedR&D
investments as an endogeneous variable (i.e., Jaffe, 1986).

Secondpoth Tobin’s g andR&D investmentsrelikely to be endogenouslgeterminedy
the exogenouschangesin corporategovernanceled by the firm’s privatization process.
Empirical literature has shown that privatization positively affects different measuresof
firm’s performancesuchas profits (D’Souzaand Megginson,1999; Bortolotti et al., 2002),
stockreturns(Megginson,2000; Dewenterand Malatesta2001)and Tobin’s g (Claessenst



al., 1997). At the sametime, it hasbeenshownthat R&D investmentslecreasever time
after privatization(Munari and Sobrero,2002b;Munari et al., 2002). To the extentthat this
endogeneityssueexists,a problemof simultaneitybetweerR&D investmentandTobin’'s q
arises. In this case, a pooled OLS estimator would lead to inconsistent coefficients.

In this paper,we will addresghesequestiongreatingR&D investmentsas endogeneous

within a simultaneous equations model.

3. Data

3.1 Sample

We createdan original datasetincluding R&D expendituresand accountingand stock
marketinformationfor a matchedpairedsampleof privatizedand publicly held companies.
We startedour data collection with a sampletakenfrom two articlesby Meggnson et al.
(1994) and D’Souza and Megginson (1999), including 174 companies,operatingin 35
different industries,that were fully or partially privatized worldwide through public share
offering in 32 countriesbetween1980 and 1997. Following Megginsonet al. (1994), our
definition of privatizationincludesany measurehat transferssomeor all of the ownership
and/or control over SOE to the private sector. We decidedto consideronly companies
privatizedthroughpublic sale,in orderto control for informationasymmetriesywhich might
be generated by private solicitation processes and could not be controlled effectively.

We further integratedthis initial sample with information on privatization processes
derivedfrom: (1) the completelist of companis privatizedworldwide in the 80scompiledby
the World Bank (CandoySeske 1988);(2) the descriptionof privatizationprogramsadopted
by the countriesof the EuropeariJnion providedby Parker(1998);(3) additionalinformation
takenfrom businesgournds and publicationsreportedin the archiveLexis-Nexis. The final
sample we were able to draw up after this initial phase included 182 firms from 32 countries.

We then decidedto limit our analysisonly to firms which were privatizedin Western
Europearcountriesfor severalreasonsFirst, the vastmajority of privatizationprogramshat
occurredworldwide in the period 19771997 took place in Western Europeancountries
(Siniscalcoet al., 1999).Secondpbtaininginformationon the key-variablesfor non Western
Europeanfirms is extremely difficult, especiallywith regardsto data on researchand

development expenditures. Moreover, by considering firms from Western European



countrieswe wereableto collectdataat countryandindustrylevel aswell, using the OECD
official statistics, as we describe later on.

We thenidentified all the R&D performingfirms in WesternEuropearcountriesfrom the
initial sample,andkept only thosereportingR&D expendituresn their financial statements
in the period. We thendecidedto drop the public utilities (telecommunicationsgnergyand
water services)from this intermediatesample,becauseas thesefirms typically operated
undera monopolisticregime, it was not possibleto accuratelymatchthem at country and
industry level. After cleaningthe initial sampleby following thesecriteria, we wereleft with
a final sampleof 20 privatized companiesoperatingin 6 Western Europeancountries
(Finland, France, Germany, Holland, Italy and United Kingdom) and 10 different
manufacturing industries.

As a secondstep,we gathereddatafor a setof firms that were publicly-tradedthroughout
the sametime period,in orderto constitutea control group. We followed two fundamental
criteria in our matching process.First, each privatized firm had to be matchedwith a
companyoperatingin the samecountry, in order to take into accountpossible country
specificeffectsin thetreatmenbf R&D expendituregi.e. the existenceof fiscal incentives or
legal differencesin the capitalzation and disclosureof R&D expenditures)and market
valuation. Second,we operatedan industrylevel matching, given that the amount of
technologicalopportunitiesand the incentivesto investin R&D activities consistentlyvary
across different secto(daffe, 1986; Cohen and Levin, 1989).

More precisely,for eachprivatizedfirm in our samplewe formedal list of all the publicly-
tradedR&D-doing firms in the samecountry and the sameindustry, classifiedusing the 2-
digit SIC code. From this list, we then chosethe companythat was more similar to the
privatizedfirm with respectto total salesat the year after the public offer andretainedit if
completedatawere availablefor the following years.In the end,we were ableto matchthe
20 privatizedfirms of the first groupwith 20 firms which were privately held throughoutthe

same period. The constituents of the two samples are reported in Table 1.

--- Insert Table 1 about here

3.2 Variables

For eachfirm in both sampleswe collecteddataon the main accountingfigures andthe

marketcapitalizationfor the five yearsfollowing the public offer. The sourceof accounting

1C



figures, exceptltaly, is Datastreamninternational,which providesa full coverageof British
firms anda coveragesuperiorto 75% of the publicly tradedcompaniedrom otherEuropean
countries.All the accountingdata of Italian firms have beengatheredfrom “Centrale dei
Bilanci”, a broaddatabasencluding financial statement®f about40.000Italian companies,
available atlie Research Department of the Bank of Italy.

Dataon R&D expendituredor all the countrieshavebeenfirstly obtainedfrom Datastream
International However,asthe disclosureof annualR&D expendituress compulsoryonly for
British firms, this information is not always availablefor other EuropeancompaniesFor
firms in thesecountrieswe gathereddataon R&D expenditurefrom two more databases:
Worldscope and Global Vantage.

We finally gatheredhe following accountingdata:annualR&D investmentgRD), other
intangibleassetql), mainly consistingof trademarksand goodwill, total financial debt (D)
obtainingby summingup short and long-term borrowing, net tangible assetqA) andtotal
sales(S). The R&D capital (RDC) hasbeencomputedas a perpetial inventory of the past
R&D expendituresith a constantdepreciatiorrate,as describedn detail by Grilichesand
Mairesse (1984) and Hall (1990a).

Thetotal marketvalue (V) shouldbe calculatedasthe sumof the marketcapitalizationof
the firm andthe marketvalue of its debt.However,the dataon the marketvalue of debtare
often not available.Someof the studieson US sampledry to define proxiesfor the market
value of debt using data on corporatebond market (seefor exampleHall, 1990a). This
solution is not feasiblefor Europeansamplesbecauseof the very limited developmeniof
corporatebond markets. Therefore,accordingto previous similar analyseson UK data
(Blundell et al., 1992,1999), we calculatethe marketvalue of the firm addingthe value of
outstanding debt to market capitalization.

At industry level, we calculatedthe R&D intensity for eachyear and country. This
measurewas computedas the ratio betweenthe R&D investmentsat 2.digit ISIC code
reportedin the ANBERD databaseand the 2-digit ISIC code value addedreportedin the
STAN database. Both the databases are maintained by OECD and are compatible.

Variables description and computation is illustrated in detail in Table 2.

--- Insert Table 2 about here
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4. Model specification

According to the theoreticalbackground,n orderto comparethe R&D performanceof
privatizedandpublicly heldfirms, the empiricalanalysisntendsto estimatethe impactof the
R&D investmenton the marketvalueof thefirm for bothsamples.To this purposewe recall
the empirical literature on innovation and market value (Hall, 1999). Some specific
adjustmentswill be adoptedto deal with the questionsrelatedto firm-specific effectsand

endogeneity issues.

4.1 Basic model

Somestudesfollowing the seminalcontributionof Griliches(1981) have used the Tobin’s
g to infer the value of the firm’s stock of knowledge(amongothersJaffe,1986; Cockburn
and Griliches, 1988; Hall, 1993a,1993b; Blundell et al., 1999; Hall et al., 2000). In these
analysesthe firm is assumedo be a bundle of independentangible and intangible assets
(Hall, 1999). The impact of each specific asseton the marketvalue is the result of the
interactionbetweerthefirms’ demandof fundsto financethe invesimentin thatassetandthe
investors’supplyof the fundsfor thatassetgHall, 1993b).Accordingly, the marketvalue of

the firm (V) is normally expressed as follows (Hall, 1999):

[1] Vi=Db (A + k Kip)

wherei denotesfirms, t years,A is the book value of net tangible assetsK is firm’s
knowledgecapital.Sincethe firm’s stockof knowledgeis not directly observableandis hard
to measurejt hasbeenoften computedas an R&D-basedmeasureThe main assumption
madein this perspectives thatR&D investments contribute to the generation of an intangible
capital that is evaluatedby the stock market (Griliches, 1981). Consistentlywith previous
literature (Cockburn and Griliches, 1988; Hall, 1993a, 1993b), we use two alternative
measuresf K: annwal R&D investmentgRD) andR&D capital(RDCO), thatarecalculatedas
explainedin the previoussection.The coefficientb is the marketvaluationof firm’s assets
and reflects its differential risk and monopoly position (Griliches, 1981), whereasthe

coeficient yx measureshe marketvaluationof K relativeto thetangiblecapitalA. Underthe
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theoreticalassumptionsof the model, ) dependson the expectedimpact of knowledge
capital on the firm’s expected economic performance.
Scalingboth the membersof equation[1] by A andtaking the naturallogs, we obtainthe

following expression:

2] In{, /A, )=Inb+Infl+y, K, /A,)

where V/A is a form of Tobin’s gq. In most of previouswork on this subject,the term

In(L+y, K,/A,) has been approximatedby y, K, /A, (Griliches, 1981; Cockburn e
Griliches, 1988; Hall, 1993a,1993b; Blundell et al., 1999), so that the following linear

regressionmodel where the dependentvariable is the naturallog of Tobin’s q has been

derived:

[3] Ing, =Inf,/A)=Inb+y, K, /A +g

The following set of control variables has been added:

- /A

- DIA

- InS

— year dummies

— country dummies

Theratio I/A appearsasexplanatoryariableto accountfor eventualdifferentialimpactsof
non R&D-relatedintangibleasset®on the firm’s maiket value.Consistentlywith the previous
work of DemsetzandVillalonga (2001),theinclusionof theratio D/A, representinghe share
of firm’s assetdinancedthroughdebt, servesto captureeventualvalue enhancingor value
destroyingeffectsrelatedto the exposureof thefirm to interestratevariationsin the observed
period. The naturallog of Sis includedto control eventualsize effectson the marketvalue.
Full setsof yearandcountrydummiesareaddedto accountfor time andcountryeffects.We

have initially estimated equation [3] through plain OLS.
4.2 Fixed and randorreffects

The estimationof equation[1] throughOLS doesnot accountfor the eventualunobserved

firm-specific heterogeneity;. Assuming that this componentis constantover time, this



problem can be eliminated recurring to the fixed-effects estimator, that subtractsthe

individual mean from each variable. The estimator can be expressed in the following way:

[4] (yit _yi):ﬂ(xn _ii)+(git _Ei)

where 'y, is theindividual meanof the dependentariable, X; is theindividual meanof the
independenvariableand &, is the individual meanof the errorterm However,eventhough

the fixed-effectsestimationaccountdor unob®rvedfirm-specificheterogeneityit drastically
reduceghe degreeof freedom.For this reasonalongwith the fixed-effectsmodel,we run a
randomeffects regressionas done by previousstudieson similar topics (Bortolotti et al.,

2001,2002).In this case the latentvariable v is treatedasa randomvariablewith meanv

andvarianceo? . Therandomeffectsestimatoiis thenobtainedoy computingaratio 6 of the

relative importanceof within and betweenvariation of the total disturbance(vi + &) and

using this ratio to combine fixed-effects estimator and betweenestimator optimally. In

particular, the expressio@]—\/?) times the individual mean is subtracted from each variable:
[5] (yit _\/5 Y, ): (1_\/5}7 + (Xit _\/5 Xi )ﬁ + l@-_ﬁ% + (git _\/ggi)J

where @ is a function of the varianceof the basicerrorterm g? andthe varianceof the

individual component? 2

The randomeffects is more efficient than fixed-effects estimatorbecauset uses both
within andbetweennformation.However,in order to have consistent results more conditions
are requiredfor the randomeffects than for the fixed-effects estimator.In particular, the
termsv; andx;; mustbe uncorrelatedin fact, if theywerecorrelated,the estimatorcould not
determinehow muchof a variationof the dependenvariablehasto be assignedo S or to v;.
In orderto checkthe assumptiorof no correlation,we usethe Hausman(1978) specification
testof the null hypothesighat there are no systematidifferencesbetweenfixed-effectsand
randomeffectscoefficients.The logic underpinningthe testis that fixed-effectsestimatoris

consistentunderboth null and alternativehypothesiswhereasrandomeffects estimator is

% To computed we refer to the procedureusedby TSP for small samples SeeHall and Cummins(1999)for
detalils.
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consistehonly underthe null hypothesisThereforeonly in casethe null hypothesiscannot

be rejected, a randoeeffects specification can be adopted.

4.3 Simultaneous equations

To addressthe potential problem of the eventualsimultaneityof R&D investmats and
Tobin’s g, we estimatealso a model of simultaneousequationghroughthe two-stageleast
squares(2SLS) method, similarly to previousempirical analyseson corporategovernance
andmarketvalue(LodererandMartin, 1997;Cho,1998;DemsetzandVil lalonga, 2001). The
first equationis the corporatevalue equationdescribedby [3] and the secondis a linear
equation oRD or RDCon the following regressors:

- Inq
- InS
- DIA
- RDIND

The natural log of Tobin’s g is includedto take into accountthe effed of economic
incentivesto investin R&D, consistentlywith previousanalyseson the relationshipbetween
marketvalueandinnovation(i.e., Blundell et al., 1992).To control for scaleeffectsin R&D
investments,we consider the firm’s size in any give year as measuredby the log
transformationof S Following the evidenceprovided by Hall (1990b), which shows a
negative associationbetweenfirm’s debt level and R&D investmentswe include in the
modela leveragevariable(D/A). The underlyingnotionviews debtfinancingasinappropriate
for fundingR&D investmentsgiventhatservicinga debttypically requiresa stablestreamof
cashflows which canbe deviatedfrom innovativeprojects.Finally, we takeinto accountthe
factthatthelevel of technologi@l opportunitiesn anindustryis animportantdeterminanof
the managerialdecisionto investin R&D (Cohenand Levin, 1989). For thesereasons,
similarly to Lev and Sougiannis(1996), we include the variable RDIND to control for

industry, country andtime-specific factors influencing firms’ R&D investments.



5. R&D and market value of privatized vs. matched firms: Empirical evidence

5.1 Descriptive statistics and correlation

Descriptivestatisticsof the variablesare reportedin Table 2. They show that privatized
firms presentslightly lower meanvaluesof RD/A, RDCA and Tobin’s q (respectively.051
vs..063,.219vs. .253and 1.017vs. 1.540)and a highermeanvalue of D/A (.411vs. 336).
Furthermorethey are larger than matchedfirms in terms of averagetotal sales(14,100vs.

6,630 millions of Euros) and total tangible assets (10,500 vs. 3,837 millions of Euros).

--- |Insert Table 2 about here

However,it resultsmoreinterestingand informativeto explorethe patternsof RD/A and
Tobin’s q over time for privatizedfirms, asreportedin Figure 1. To this respectwe first
focus on the caseof privatized companiesand notice that the averageRD/A ratio initially
declinesafterthe public offer, whereasTobin’s q increasesThe valuation of privatizedfirms
by the market thus incorporatesthe positive effects brought by the new ownershipand
governancestructureon expectedorofitability. Moreover,the patternof Tobin’s g duringthe
first two years clearly divergesfrom the one of RD/A. Thus, the market valuation of
privatized companiesdioesnot seemto respondnegativelyto the decreasingevel of R&D
activities. On the contrary, the higher value attributed by the market reflects positive
expectationghat the managementmay be more able to generateprofits from the firm’s

tangible and intangible assets.

--- Insert Figure 1 about here

In table 4 we reportthe correlationsamongall the variablesfor the samplesof privatized
andmatchedfirms. No seriousproblemsof multicollineraity seemto emerge For privatized
firms thereis a high negativeandsignificantcorrelationbetweenn Sandlin q (-.50), aresult
thatmay requirea moredetailedinquiry with respecto the R&D investmentgquationin the
simultaneougquationsnodel. In the caseof matchedirms, I/A is positively correlatedRD/A
and RDCA (.38 for both variables),suggestingthat the two variables might be jointly

influenced by some exogenous factors.
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--- Insert Table 4 About here-

5.2 Results

We first edimate equation[3] usingpooledOLS. In model(1) we includetheratio RD/A,
whereasn model(2) we substitutethe annualR&D expenditure¢RD) with the R&D capital
(RDQ). Table5 reportstheresultsof theregressioron the two different samples. Consistly
with previousresearch{Hall, 1999),theregressioranalysisshowsa significantpositive effect
of R&D investmentson Tobin’s q, eventhoughthe R&D coefficientin model (1) is not
statistically significant for privatized firms. It is interestingto notice that in the caseof
privatizedcompanieghe magnitudeof the relationis consistentlylower thenin the caseof
publicly held matchedcompaniesThis resultholdsfor both the estimatednodels.In model
(1), the R&D investmentgoefficient takesthe value of 1.286for privatizedcompaniesaand
7.504, almostsix times bigger, for publicly held companiesWhen we substituteRD with
RDC in model(2), we havethat the coefficientof the R&D capitalfor publicly held firms
(1.917)is almostfive timesbiggerthanthe samecoefficientfor privatizedfirms (.386). The
significantly highervalue of the constantfor privatizedfirms (1.985in model(1) and1.902
in model (2)) can be justified by the economicmeaningof In b that, as seenin previous
section representshe marketvaluationof all firm’s assetsandis linked to marketpower.
Therefore,it is likely thatin the early yearsafter the Statedivestment privatizedfirms still
benefitfrom a high marketpower, especiallyin thoseindustriesnot immediatelyopenedup
to competition. The ratios I/A and D/A have a positive impact on Tobin’s g for both the
sampleshut their coefficientsare statisticallysignificantonly for privatizedfirms. Finally, it
hasto be remarkedhatIn Shasa negativeandsignificanteffecton Tobin’s g, indicatingthat

smaller privatized firms have a higher market valuation.

--- Insert Table 5 about here

In Table6 we reportthe fixed-effects(FE) andrandomeffects(RE) estimationsof models
(1) and(2). As we coud expect,FE estimationshowsthat the stock marketplacesa higher
valuationon R&D assetsof publicly-held firms vs. privatized firms (the coefficientsare
2.524vs. -1.088for RD/A and .544 vs. .313 for RDC/A), but never producesstatistically

17



significant results with respectto both RD/A and RDCUA. RE estimationalso shows a
differencebetweemmarketvaluationof R&D investmentsbutin this casethe coefficientsof
both RD/A andRDC/A for publicly-held firms are statisticallysignificant,respectivelyat 5%
and 10% level. Moreover,in all the modelsusingthe RE estimator,the Hausmantestdoes
not allow to rejectthe null hypothesiqthe p-valueis alwaysbiggerthan.l) suggestinghat

the estimator is admissible.

--- Insert Table 6 about here

In Table 7 we report the resultsof the 2SLS estimationof the simultaneousequations
model whereln g and RD/A in model (1) and RDCTA in model (2) are the endogeneous
variables.The corporatevalue equationsubstantiallyconfirms the resultsshownin Table 5
and Table 6. The coefficientsof R&D investmentsare strongly positive and statistically
significantat 5% level for publicly-held firms (8.795in model(1) and2.027in model(2)),
whereaghey are negativeandnot significantfor privatizedfirms. Thejoint estimationof the
R&D investmentequationprovidessomeadditionalusefulinsights.With particularrespect
to the leverageD/A, it showsthat while it hasa negativeand significantimpacton R&D
spendingor publicly-heldfirms (the coefficiert is -.065in model(1) and-.270in model(2)),
consistentlywith the traditional argumentdiscussedin the previous section, it has the
oppositeeffectfor privatizedfirms, presentinga positive coefficientthatis evenstatistically
significantin modé (2). This finding is coherentwith the evidencereportedoy Dewenterand
Malatesta(2001) showingthat privatizedfirms are more leveragedhan publicly held firms
for two main reasonsthe reluctanceto issuenew equity when they were underthe State
ownershipandthe existenceof implicit or explicit loan guaranteeallowing themto borrow
at favourablerates.Therefore,while in publicly held firms a higherratio D/A increaseghe
externalcontrol and consequentlyeduceghe propensityto investin risky activitiessuchas
R&D, in privatized firms the debt is more likely to be an important sourcefor R&D

financing.

--- Insert Table 7 about here

In summary the resultsemergingfrom the differentmodelsstrongly supportthe existence

of a gap beween the stock market valuation of R&D investmentsof privatized and
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comparableprivate firms. In fact, in all the modelsinvolving the privately-owned matched
companiesthe coefficientsof R&D investmentsare positive and often significant, in line

with the generalfindings of the literatureon marketvalueandinnovation(Hall, 1999; Oriani

andSobrero,2002).0n the contrary,in the caseof privatizedfirms the evidences lessclear,
sincethe sign of the relationshipis often negative Moreover,evenwhenthe signis positive,
the R&D coefficientis neversignificant(exceptfor model(2) in the pooledOLS estimation)
and always consistently lower than the correspondent value for prieatelyd firms.

The existenceof a low marketvaluationof R&D investmentsn the caseof privatized
companiescan be explainedby the existenceof path dependencieghich negativelyaffect
the R&D performancdn the early period after the Statedivestment.This suggestghat the
private returnsgeneratedrom R&D actiities of formerly publicly-owned enterprisesare
suboptimal in terms of private returns, and that the improvementbrought by private
ownershipmight not be immediateasimplicitly assumedy the economiditeraturestudying
the impact of privatization.On the contrary,it is likely that the returnsto R&D activities
graduallyincreaseovertime, asthe efficiency pressure®roughtby privateownershipdiffuse
throughthe organization.This would meanthat the relation betweenR&D and Tobin’s g

should stragthen over time.

6. Conclusions

In this paperwe have discussedthe impact of privatization on the economicreturns
stemmingfrom the firm’s R&D operationsEventhoughthereexistsa broadtheoreticaland
empiricalliteratureon the effectsof privatizationon the firm’s economicperformancen the
short term, to our knowledgethere are no contributions studying in depth the specific
implications for the effectivenessof R&D activities. Researchinto the economicsof
innovationandtechnologicathangehasshownthatthe economicgrowth of firms, industries
andcountriesin thelong-runis heavily dependenbn today’sinnovationstrategiegGriliches,
1979;Romer,1990).For this reasonunderstandinghe impactof privatizationprocessesn
R&D investnentsandoutcomesshouldbe consideredasarelevantissuefor bothresearchers
and policy-makers, given that in different countries SOEs have played a central role in
directingandenhancinghe developmenbdf nationalinnovationsystem(Nelson,1993;Katz,

2001). This paper represents a first step in this direction.



We have advancedthat the literature on innovation and market value, inspired by the
seminalcontributionof Griliches (1981),canbe an useful referenceto addresghe issueof
R&D performane after privatization.In particular,we haveshownhow Tobin’s g canallow
to gaugeeventualchangesn the expectedeconomicresultsof R&D investmentsGiventhe
problemsof simultaneitybetweenR&D investmentsand Tobin’s g, we have estimateda
simultaneous equations model where also the R&D variable was treated as endogeneous.

Thefindings of the regressioranalysesuggesthatR&D investmentsy newly privatized
companiesseemto be undervaluedby the stock market comparedto our benchmarkof
publidy held companiesin fact, the relation betweenTobin’s g and R&D capital, always
positive and significant for the privately owned firms usedas a control group, is rarely
significant and sometimeseven negativein the caseof privatizedfirms, dependingon the
estimation model adopted.

Under the assumptionof efficient capital markets,our results supportthe view of low
private economic returns stemming from R&D activities of formerly publicly-owned
enterpriseswhich canbetheoreticallyexplainedin termsof excessf diversificationandlow
productivity level. Our findings show that the beneficial effectsbroughtby privatizationon
innovationactivities do not take placeovernight,but througha gradualprocesshat canlast
severalyears,becauseof the inertia that typically characterizeshe organizationsand delay
the adaptationto the new institutional and competitivecontext. This evidenceis consistent
with qualitativestudiesthat documentrelevantrestructuringorocessesvithin the R&D units
of recentlyprivatizedfirms andresultin a period of high uncertaintyand instability at the
individual and organizational level (Munari, 2002; Munatri et al., 2002).

Finally, it is importantto acknowledgehis paper’slimitations. A first weaknesss related
to the small numberof companiesonstitutingour sample which is strictly dependenbn the
limited numberof privatizationprogramsof relevantsize that haveoccurredworldwide over
the last twenty years.The possibility of consideringlarger sampeés in future researchfor
exampleby including firms privatizedin developingeconomieswill largely dependon the
objectivedifficulties of collecting reliable, publicly-availablefinancial and innovation data
on international companies.

A major difficulty in the assessmenbf firm-level changesin performance after
privatizationis relatedto the multiplicity of variablesthatinterveneat differentlevels (firm,
industryandcountry)andgeneratesubstantiahoisearoundthe ownershipeffect (Cuervoand
Villalonga, 2000;Ramamurti,2000).This wasour mainconcernandwe tried to controlfor it

by adoptinga matcheédpairedresearchdesign,asindicatedby otherworksin theliteratureon
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the consequencesf privatization (Craggand Dyck, 1999; La Portaand Loperzde-Silanes,
1999).

Then, in our analysiswe measuredhe firm's commitmentto innovative activities by
meansof R&D investmentsFurtherresearclcould adoptalternativeinnovationmeasuresn
the market value model, for instancethe number of patentsassignedwhich have been
demonstratedo correlatemore strongly to marketvaluationwhen their relative quality is
consideredqHall etal., 2000).Moreover,we explicitly focusedon the impactof privatization
on the privateeconomicreturnsto innovationactivities,but ignoredthe issueof the effectsin
terms of social returns.Since the seminalworks of Arrow (1962) and Nelson (1959), the
economiditeraturehashighlightedthe existenceof a relevantgapbetweerthe socialandthe
private returnsto R&D investmentsthe former being significantly higher expeciallyin the
caseof fundamentalresearchactivities. Assessinghe impact of privatizationon the long-
term effectsof innovationactivities for social welfare appearsan importantand promising
avenuefor future studies,given the role playedby SOEsin the technologicaland economic
evolution of several industries of both industrialized and developing countries.

Despitetheselimitations, we believe that the evidenceemergingfrom this study could
stimulatenew researchand help shedlight on a topic of greatimportancefor researchers,

managers and policy makers.
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Table 1- Sample firms (privatized vs. matched firms)

Privatized firm

Matched firm

IPO year Name Nat Industry Name Nat Industry
1985 British UK Aerospace & BBA Group UK Motor Vehicles
Aerospace defence
1982 British UK Pharma Glaxo UK Pharma
Amersham
1986 British Gas UK Gas distribution  Burmah UK Oil&Gas
Castrol
1982 British UK Oil&gas Shell UK Oil&gas
Petroleum
1988 British Steel UK Primary metal Cookson UK Primary metal
Group
1987 Rolls Royce UK  Aerospace & Westland UK Aerospace &
defence Group defence
1986 Elf Aquitaine FR Oil&gas Air Liquide FR Chemical
1986 Saint Gobain FR Stone, clay & glas: Valeo FR Motor Vehicles
1987 Alcatel FR Electronics & Tlc  Schneider FR Eledrical
Alsthom
1993 Rhone FR Pharma L'Oreal FR Soap &
Poulenc toiletries
1995 Pechiney FR Metal products Fives Lille FR Machinery
1995 Usinor FR Metal Products Legrand FR Electrical
Sarcinor
1994 Renault FR Motor Vehicles Peugeot FR Motor Vehicles
1997 Bull FR Computers Compagnie  FR Electronics &
des signaux Tlc
1989 DSM NE Chemical Akzo Nobel NE Chemical
1994 Kemira Fl Chemical Orion FI  Pharma
1994 Outokompu  FI Primary metal Partek FI  Machinery
1995 ENI IT Oil&gas Montedison IT  Chemical
1986 Nuovo IT Machinery Magneti IT  Electrical
Pignane Marelli
1988 Volkswagen DE Motor Vehicles FordWerke = DE Motor Vehicles




Table 2. Variables description

Variable Definition Calculation
(Datastream Code in Parentheses)

\% Total market value of the firm Market capitalization at 12/31 (MV) +
Loan capital (321) + Shortterm
borrowing (309)

RD Annual R&D investments Annual R&D investments (119)

RDC R&D capital Perpetual inventory of annual R&D
expenditures (119)

A Book value of net tangible assets  Total assets(392) — [Current liabilities
(389) — Shortterm borrowing (309)] —
Total intangible assets (344)

| Book value of other intangible asse Total intangible assets (344)

D Total financial debt Loan capital (321) + Shortterm
borrowing (389)

S Total aales Total sales (104)

RDIND Industrylevel R&D intensity 2-digit ISIC annualR&D expenditures

2-digit ISIC output
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Table 3- Descriptive statistics for privatized and matched firms

Obs Mean Std Deviation Median
Privatized firms
S (millions 103 14,100 13,800 9,836
A (millions 103 10,500 10,200 6,150
RD /A 103 .051 .045 .027
RDC/A 103 .219 .189 125
/A 103 .078 .129 .018
D/A 103 411 .254 .378
Tobin’s q 103 1.017 492 .339
Publicly held firms

S (millions 103 6,630 8,937 2,256
A (millions 103 3,837 5,555 1,310
RD/A 103 .063 .049 .049
RDC /A 103 .253 .195 .181
/A 103 112 .195 .028
D/A 103 .336 221 .332
Tobin’s q 103 1.540 1.274 .483




Table 4— Correlations for privatized and matched firms

Privatized firms
Ing RD/A RDC/A /A D/A InS RDIND
Inqg 1.00

RD/A 23" 1.00
RDC/A .24 95" 1.00

I/A 15 .07 10 1.00
DI/A 11 -05 .00 .08 1.00
Ins -507 -317 -287 22" 27" 1.00

RDIND .07 .757 727 07 -16 -277 1.00
Publicly held firms
Ing RD/A RDC/A /A DIA InS RDIND
Ing 1.00

Fkk

RD/A .36 1.00

Skk Sokk

RDC/A .32 .98 1.00

kk Sk Sk

I/A 29" .38 .38 1.00
D/A -03 -33 -367 .15 1.00
Ins -01 .10 10 12 23 1.00

Sk Sk kk Fkk

RDIND .18 .37 .34 -.09 -44" -40 1.00

* significant at the ten percent level.
** significant at the five percent level.
*** significant at the one percent level.
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Table 5— Results of pooled OLS regressiofdependent variable: In q)

1 1) (2 (2
Variable Privatized  Publicly  Privatized  Publicly
firms held firms firms held firms
Intercept 1.985" -.025 1.902™ -117
(.484) (1.163) (.479) (1.183)
RD/A 1.286 7.504™
(.855) (2.451)
RDC/A .386" 1.917"
(.197) (.639)
/A 1.113" .695 1.097" 718
(.288) (.494) (.286) (.494)
D/A 497" 496 .489™ .596
(.180) (.360) (.178) (.367)
InsS -.133" -.010 -127" -.010
(.030) (.064) (.030) (.064)
Year YES YES YES YES
dummies
Country YES YES YES YES
dummies
R 604 378 611 375
N. of firms 20 20 20 20
N. obs. 103 103 103 103

* significant at the ten percent level.
** significant at the five percent level.
*** significant at the one percent level.
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Table 6— Results of fixed and random-effects regression (dependent variable: In q)

(@9 (@9)] (@8] (@8] (2 (2 (2 (2
Variable Privatized Privatized Publicly  Publicly Privatized Privatized Pubicly Publicly
firms firms held firms held firms firms firms held firms held firms
FE RE FE RE FE RE FE RE
Intercept 2.454" -176 2.280" -.303
(.725) (1.341) (.746) (1.358)
RD/A -1.088 -.397 2.524 4.401"
(1.419) (1.017) (3.484) (2.217)
RDC/A .313 .190 544 1.103
(.494) (.300) (1.038) (.597)
/A 1.179" 1.037" .245 612 1.104" .986" .229 591
(.396) (.322) (.582) (.422) (.399) (.325) (.592) (.431)
D/A 211 .270 413 .304 .206 .252 .393 .310
(.263) (.201) (.441) (.364) (.264) (.202) (.441) (.369)
InS -.203 -.189" -.291 .041 -.250 -.1806" -.256 -.034
(.145) (.048) (.290) (.091) (.136) (.049) (.294) (.091)
Year YES YES YES YES YES YES YES YES
dummies
R .898 .330 .825 .253 .897 .342 .824 .236
0% .315E1 .133 .316E-1 134
o, .894E1 .251 .888E1 .256
0 555E1 .814E1 .560E1 .803E1
Hausman test
(p-value) .149 446 .160 .457
N. of firms 20 20 20 20 20 20 20 20
N. obs. 103 103 103 103 103 103 103 103

* significant at the ten percent level.
** gignificant at the five percent level.
*** significant at the one percent level.
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Table 7— Results of 2SLS regression

1 (@8] (2 2
Privatized firms Publicly held firms Privatized firms Publicly held firms
Dep.
Variable Inqg RD/A Inqg RD/A Inqg RDC/A Ing RDC /A
Ind.
Variables
Constant 2.361" .081 -.282 -062 2.361 .367 -.207 -.303
(.534) (.043)  (1.319) (.063) (.536) (.209)  (1.300)  (.245)
RD/A -.404 8.795"
(1.251) (3.965)
RDC/A -.094 2.027"
(.292) (.914)
/A 1.151" 543 1.153" .669
(.296) (.616) (.298) (.575)
D/A 534" .019 523 -.065" 534" 125" 611 -.27G6"
(.185) (.013) (.366) (.023) (.186) (.060) (377) (.090)
InS -.159" -.005 -.002 .009" -.159™ -.022 -.007 .038"
(.034) (.003) (.067) (.004) (.034)  (0.014) (.067) (.015)
Ing .001 .051" -.030 179"
(.013) (.012) (.058) (.048)
RDIND 3167 .079 1.284" 446
(.029) (.069) (.132) (.268)
Year YES NO YES NO YES NO YES NO
dummies
Country YES NO YES NO YES NO YES NO
dummies
R .583 .590 .376 .133 .581 .530 .375 .182
N. of firms 20 20 20 20 20 20 20 20
N. obs. 103 103 103 103 103 103 103 103

* significant atthe ten percent level.

** significant at the five percent level.
*** significant at the one percent level.



Figure 1- RD/A ratio (left axis) and Tobin’s g (right axis) for privatized firms (only 13 firms for which
observations are avdable for all the years from year 0 to year 3 after privatization)
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