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ABSTRACT

Sustainabledevelopmentandentrepreneurshipareincreasinglyhighprofileissuesandmattersof
importancetodifferentinternationalagendas.Alongsidethisinterest,therehaveemergedstudieson
entrepreneurshipandinnovationthatpointtotheirdrivingpositiveimpactsatthelevelofregional
development.Withtheirresearchtheauthorsintendtobridgethegapthatexistsintheliteratureon
therelationshipbetweeninnovationandsustainableentrepreneurship,inthesensethatinnovation
doesnothavetoimplyactionsthatsupposeagrowthofentrepreneurshipwithoutanyplanning.The
objectivesofthisresearchinvolvecontributingtowardstheliteratureonthisfieldofstudyinterms
ofknowledgeaboutwhichenvironmentalandinnovationvariablesbestfosterthegreatestimpactof
entrepreneurialactivities.Tothisend,theauthorsdeployedaggregatedataatthenationallevelgathered
bytheEnvironment,Population,InternationalTrade,LabourandNationalAccountsStatistics,from
theOrganizationforEconomicCooperationandDevelopment(OECD)fortheyearsbetweenand
including2005and2012andforthe35memberstatesofthisorganisation.Theycorrespondingly
verifythatenvironmentalpatentsdohaveapositiveimpactonRealGDP.
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1. INTRoDUCTIoN

Entrepreneurial activities, as well as all of the factors underpinning their existence, and their
influenceonregionaleconomicdevelopment,haveallbeenthesubjectofstudybyvariousdifferent
authors(Birley1985,KirchoffandPhillips1988;Storey,1994,Lafuente,2010;Ferreiraetal.2016).
Similarly,thequestionofregionaldevelopmenthasawokentheinterestofadiverserangeofnational
andinternationalresearchers(Cooke,2002;Farinhaetal,2014).Entrepreneurshipcorrespondingly
seemstohaveemergedasafactorcontributingtoregionaldevelopment(Parrish,2010).Interms
oftherelationshipbetweenentrepreneurshipandeconomicgrowth,WennekersandThurik(1999)
concludethatunderstandinghowentrepreneurshiptakesplaceisanessentialfactorforeconomic
growth. The NCOE (National Commission on Entrepreneurship) White Paper (2001) maintains
thatthegreatestcontributionmadebyentrepreneurshipatthelocallevelstemsfromitsinnovation.
Thus,innovationcombinedwithentrepreneurshipdrivesthefollowingbenefitsatthelocallevel:
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1)qualityof life;2)generatingnewemployment;3)fosteringeconomiccompetitiveness;and4)
boostingeconomicgrowthandwealth.AcsandVarga(2005)developedtheirresearchbasedupon
tworelationships:geographyandtechnology,andentrepreneurshipandtechnologywiththeargument
thattheserelationshipsarefundamentaltoanyexplanationofeconomicdevelopment.Theyconclude
thattheeffectsofagglomerationontechnologicalchange,orshouldweprefer,oninnovation,are
positiveandstatisticallysignificant.Theinterestofourresearchencapsulatescontributingtothe
literatureonthisfieldofstudyapproachingjusthowenvironmentandinnovationvariablesfostera
greaterimpactonentrepreneurialactivities.Tothisend,weappliedaggregatedataatthenational
levelgatheredbytheeEnvironment,Population,InternationalTrade,LabourandNationalAccounts
Statistics,bytheOrganizationforEconomicCooperationandDevelopment(OECD)between2005
and2012forits35memberstates.Ourresearchfindingsconveyhowtotalpatentnumbersholda
statistically significant effectonRealGDPgrowth.As regards the three typesof environmental
patents,wemayreportthatenvironmentalmanagementpatentsandenvironmentalpatentsholda
statisticallysignificantpositiveeffectonRealGDPgrowth.

2. THEoRETICAL BACKGRoUND

According toSchumpeter (1934),businessowners/entrepreneursare individualsundertaking the
function of deploying new combinations of resources and the entrepreneurial role consists of
identifyingandleveragingnewopportunitiesintheeconomy.Therecentinterestintheroleplayed
byentrepreneurship in economicdevelopmentwas to a large extent shapedby the revolution in
endogenousgrowth,atthegloballevel,inthemid-1980s.Thisrevolutionresultedinanewwave
ofresearchcentreduponthe“individualcapacitytoconfrontrisk”at thecoreof theireconomic
analyses(Grootetal.,2004,Ferreiraetal.2016).However,interestintheroleofentrepreneursand
theiractivitiespredatesthisperiod.Alongtimeago,Schumpeter(1934,1939,1942)defendedthat
entrepreneursrepresentedthedrivingstrengthpoweringeconomicdevelopment.Indeed,hedeemed
theywereabletofostertheinnovationsthatwouldenablethemtoobtainprofitswhileassumingthe
risksinherenttosuch“creations.”Accordingtothisauthor,developmentmeanstheintroductionof
newcombinationsofcircularflowsintoeconomiclife,hence,theentrepreneurprovesabletointroduce
innovativeactionstosuchanextentthatthesetriggercyclicaldiscontinuitiesintheeconomiccycles.
Suchcombinationsthengetputintopracticebythesenewactors,thebusinessowners.Theydevelop
newmeansofproduction,newproducts,newtechnologies,newformsoforganisation,newmarkets
andnewresourcesfortheirproductions,thusshapingtheveryprogressofeconomicdevelopment
andthefutureofcapitalism.

Furthermore,interestinentrepreneurshiprelatedmattershasalsoemergedamonggovernments.
Correspondingly, entrepreneurship as amechanism for qualified economicdevelopment, able to
guaranteetheprovisionofgoodsandservicestothecommunitywhilstalsogeneratingemployment
andtheconsequentwealth,ensuresthatgovernmentshavedesignedpoliciestailoredtosupportsuch
phenomena(AudretschandFritsch,2002).Therefore,thehostterritoryanditscompaniesandfirms
mutuallyinterrelategiventhatthelattercontributetowardsterritorialdevelopmentwhilethissame
territory simultaneously provides an environment favourable or otherwise to their existence and
operations.AccordingtoGlobalEntrepreneurshipMonitor(GEM,2014),entrepreneurshiprelated
phenomenaare,aboveallelse,complexinnature.Thevarietyofinterrelatedconceptsprovesboth
extremelybroadandhighinnumber.Evenbeforeacompanybeginsoperations,theentrepreneurial
processhasalreadylongsincegotunderway.Here,weshouldalsostresshowtherearealsotwotypes
ofentrepreneurs:individualswhosimplyseektoembarkonabusinessadventureandattempttodo
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soincompetitivemarketsdespitenothavingmajoraspirationsoverratesofgrowth;or,alternatively,
theymaybeindividualswhohaveagivenbusinessforaspecificperiodofyearsandinthisperiod
oftimesetaboutitsinnovation.Thisindividualisanentrepreneur.

Thisresearchthereforestatethatentrepreneurshipandinnovationarecentralaspectstocreative
economic processes as well as serving to foster knowledge, boost productivity and bring about
employmentopportunities.Thus,thecompetitivenessofanyregionstemsfromadynamicprocess
withthelevelsofdevelopmentshapedbytheinteractionsongoingbetweenthecurrentlyprevailing
situationsinmarketandthereturnoninvestmentininnovation.InvestmentsinR&Dhelpshiftthe
linesofgrowthforcompaniesinkeepingwiththeircapacitytodrivethecreationofnewproducts,
newprocessesandtheneworganisationalmethodsthatproveabletoalterthecompositionsofmarkets
(FernandesandFerreira,2013).Furthermore,accordingtoDrucker(1985),innovationisaspecific
instrumentofentrepreneurs.This is anact that endowsnewcapacitiesandmeansofgenerating
wealth.Infact,innovationreturnsaresource.Thereareeffectivelyno“resources”untilmandiscovers
them innature andproves able to render economicvalue from them. Innovation constitutes the
processbywhichopportunitiesgettransformedintopracticeutility(Tiddetal,1997).Theeffective
implementationofinnovationhasincreasinglybeenrecognisedasasynonymforthebuildingupof
sustainedcompetitiveadvantageandthereforestrengtheningtheoverallperformanceoforganisations
(KocandCeylan,2007).Inanincreasinglycompetitiveenvironment,innovationisacriticalfactorso
thatthesecompaniesproveabletoachievedominantpositionsandaswellasraisingtheirprofitlevels
(HuandHsu,2008;Kaminskietal.,2008).Therearevariousauthorswhodefendhowinnovation
wouldseemtobetheonlyrouteenablingcompaniestosurviveandadaptinincreasinglydynamic
environments(RobertsandAmit,2003;HuaandWmmerlov,2006;DoloreuxandMelancon,2008).
Throughtheanalysisoftheintroductionofnewprocesses,productsandideasattheorganisational
level, it is possible to measure the innovative capacities of companies (Hurley and Hult, 1998).
Innovation,nevertheless,arisesfromtheflexibilityofcompaniesinselectingdifferentoptionsable
tomeetthedesiresandwishesoftheirconsumers(BanburyandMitchell,1995)throughasustained
strategyfocusedoncompanyresourcesandcapacities,whichenablesnotonlythemeetingofthose
demandsbutalsodoingsointothefuture(Wernerfelt,1984;Barney,1991;DrazinandSchoonhoven,
1996;TushmanandO’Reilly,1997;Souitaris,2002;Hwang,2004;LemonandSahota,2004).

3. METHoDoLoGy

3.1. Data
ThedataappliedincorporatestheaggregatedatacollectedatthenationallevelbytheEnvironment,
Population,InternationalTrade,LabourandNationalAccountsStatisticsfromtheOrganizationfor
EconomicCooperationandDevelopment(OECD)fortheyearsbetweenandincluding2005and2012
andforits35memberstates.Table1liststhe35countriesincludedinthestudy.Thechosendatabases
andthevariablesusedarethosethatweconsidertobethemostadequatefortheinvestigationthat
weintendtodo.Alsobasedonotherinvestigationsthatusesimilarvariables.

3.2. Measures
3.2.1. Dependent Variable
ThedependentvariableappliedinthisstudyisrealGDPgrowth(Annualgrowthinpercentage).

3.2.2. Predictor Variables

3.2.2.1. Control Variables
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Thecontrolvariablesappliedstemfromthepopulationgrowthrates(annualgrowthinpercentage),
grossfixedcapitalformation(annualgrowthinpercentage),currentaccountbalance(asapercentage
ofGDP)andaveragehoursactuallyworked(annualperemployeeinthousands).
3.2.2.2. Patent Variables
Inrelationto thevariablesforpatents,weappliedall technologypatents(numberpermillionof
inhabitants),andenvironment-relatedtechnologypatents(numberpermillionofinhabitants),with

Table 1. Countries

Australia Korea

Austria Latvia

Belgium Luxembourg

Canada Mexico

Chile Netherlands

CzechRepublic NewZealand

Denmark Norway

Estonia Poland

Finland Portugal

France SlovakRepublic

Germany Slovenia

Greece Spain

Hungary Sweden

Iceland Switzerland

Ireland Turkey

Israel UnitedKingdom

Italy UnitedStates

Japan

Table 2. Analysis variables

Variable Units

RealGDPgrowth(GDP_GR) Annualgrowthinpercentage

Populationgrowthrates(POP_GR) Annualgrowthinpercentage

Grossfixedcapitalformation(GFC) Annualgrowthinpercentage

Currentaccountbalance(CAB) AsapercentageofGDP

Averageannualhoursactuallyworkedperworker(HOUR) Annualbyemployeeinthousands

Alltechnologiespatents(PAT) Permillionofinhabitants

Selectedenvironment-relatedtechnologiespatents(PAT_ENV) Permillionofinhabitants

Environmentalmanagementpatents(PAT_ENV_MAN) Permillionofinhabitants

Water-relatedadaptationtechnologiespatents(PAT_ENV_WAT) Permillionofinhabitants

Climatechangemitigationpatents(PAT_ENV_CLIM) Permillionofinhabitants
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thelatterbreakingdownintoenvironmentalmanagementpatents(numberpermillionofinhabitants),
water-relatedadaptationtechnologypatents(numberpermillionofinhabitants),andclimatechange
mitigationpatents(numberpermillionofinhabitants).

Table2setsoutasummaryoftherangeofvariablesappliedinthisstudy.

3.3. Data Analysis
Theeconometricanalysisappliedtoevaluatetheinfluenceofpatents,inparticularthoseinterconnected
withenvironmentalmattersandGDPgrowth,wasstructuredbypanelbasedregressionmodels.The
datacorrespondedtoabalancedpanelgiventhatthesetof35countriesdidnotprovidevaluesfor
allvariablesforalleightyearsunderanalysis.Inallcases,weestimatedmodelswithrandomeffects
throughtheGeneralizedLeastSquaresmethodology.

Correspondingly,wecalculatedthefollowingeconometricmodelsforeachcountry:

1. GDP GR POP GR GFC CAB HOUR PAT_ _= + + + + +α α α α α α
0 1 2 3 4 5

2. GDP GR POP GR GFC CAB HOUR PAT EA_ _ (= + + + + + × =α α α α α α
0 1 2 3 4 5

1 )
3. GDP GR POP GR GFC CAB HOUR PAT ENV_ _ _= + + + + +α α α α α α

0 1 2 3 4 5

4.
GDP GR POP GR GFC CAB HOUR PAT ENV EA_ _ _ (= + + + + + × =α α α α α α

0 1 2 3 4 5
1)

5.
GDP GR POP GR GFC CAB HOUR

PAT ENV MAN PAT

_ _

_ _ _

= + + + + +
+

α α α α α
α α

0 1 2 3 4

6 7
EENV WAT PAT ENV CLIM_ _ _+α

8

6.
GDP GR POP GR GFC CAB HOUR

PAT ENV MAN EA

_ _

_ _

= + + + + +

× =( )
α α α α α

α
0 1 2 3 4

6
1 ++ × =( )+

× =( )
α

α
7

8

1

1

PAT ENV WAT EA

PAT ENV CLIM EA

_ _

_ _

Thefirstestimationseekstoevaluatethewayinwhichthetotalnumberofpatentsinfluences
GDPgrowth.Thesecondmodelstrivestoascertaintheeffectof thenumberofEuroArea(EA)
patentsonGDPgrowth,thus,themoderatingeffectofbelongingtotheEAontheimpactofthe
numberofpatentsonGDPgrowth.Inturn,thethirdcalculationanalysestheimpactofthenumber
of environmental patents on GDP growth while the fourth estimate studies how the number of
environmentalEApatentsimpactsonGDPgrowth(themoderatingeffectofEAmembershiponthe
environmentalpatentimpactonGDPgrowth).Finally,thelasttwoestimationsapproachtheeffectof
thethreeenvironmentalpatenttypesonGDPgrowthandtheimpactofthethreetypesofenvironmental
patenttypesonEAmemberstateGDPgrowth(themoderatingeffectofEAmembershiponthethree
typesofenvironmentalpatentandtheirimpactonGDPgrowth).

WeprocessedthedataobtainedbytheSTATAsoftwareversion12.0(StataCorpLP,Texas,USA).

4. RESULTS

4.1. Descriptive Statistics
Table3featuresthedescriptivestatisticsandthecorrelationcoefficientsfortherespectiveendogenous
variablesdeployedintheeconometricmodelling.WewouldobservethattheaverageGDPgrowth
ratewas1.83%withpopulationsgrowingbyanaverageof0.64%withtheoccurrenceofanaverage
decreaseof0.82%ingrossfixedcapital formation,with thecurrentaccountbalancereturninga
positiveweightingonGDP(1.65%)andthemediannumberofhoursworkedperemployeetotaling
1,770.Intermsofthepatents,onaverage,305.61patentsweregrantedforeachmillioninhabitantsper
countryandperyear,with29.49patentsrelatingtoenvironmentalmatters,13.07forenvironmental
managementpatents,1.19forwater-relatedadaptationtechnologiespatentsand21.63forclimate
changemitigationpatents.
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4.2. Modelling
Table4presentstheresultsstemmingfromthemodelsestimated.Thesixmodelsreturnahigher
levelofpredictivepowerwithanR-squaredresultvaryingbetween0.791and0.825andtheAdjusted
R-squaredreturningvaluesofbetween0.687and0.693.

Intermsofthecontrolvariables,wegenerallyobservehowtheannualgrowthofgrossfixed
capitalformationandtheannualpopulationgrowthreturnastatisticallysignificantpositiveeffects
onrealGDPgrowth.

Inthecaseofpatents,wemayreportthatthetotalityofpatents(β=0.01;p=0.003)registersa
statisticallysignificanteffectonrealGDPgrowthinwhichthehigherthelevelofpatents,thehigher
therateofrealGDPgrowth.Intermsoftheoverallpatents,thereisnomoderatingeffectarising
outofEAmembershipontheinfluenceofpatentnumbersonrealGDPgrowth.Asregardsthetotal
numberofenvironmentalpatents,wedonotencounteranysignificanteffectoftheseonrealGDP
growthnoranymoderatingeffectofEAmembershiponthiseffect.Asregardsthethreespecific
typesofenvironmentalpatents,wemayreportthatenvironmentalmanagementpatents(β=0.04;
p=0.011)doreturnastatisticallysignificantpositiveeffectonrealGDPgrowth.Wewouldalso
pointtothemoderatingeffectofbelongingtotheEAontheinfluencethenumberofenvironmental
managementpatents(β=0.05;p=0.005)hadonrealGDPgrowth,thus,inEAmemberstatesthe
impactofthenumberofenvironmentalmanagementpatentsonrealGDPgrowthprovesgreaterthan
incountriesthatdonotbelongtotheEA.

Withtheseresultsintermsoftheindicatorsforinnovationandalongsidethoseforenvironmental
innovation,wemayreportthatbothcontributetowardsdevelopmentandregionalgrowththrough
thepositiveimpactgeneratedintermsofrealGDPgrowth.Aspecificsocial,cultural,economicand
politicalambienceisrequiredforsuchinnovationtoemergeandtakingonsystemiccharacteristics
(Cookeetal.,2004).Edquist(1997)definesinnovationsystemsasincorporatingcomplexelements
and components that collectively work together to both mutually condition and generate other
complexesevenwitheachoftherespectivefunctionsbeingwelldefined.AccordingtoLundvall
(1992),aninnovationsystemcontainsfactorsandrelationshipsthatinteractintheproduction,spread
andutilisationofneweconomicknowledge.Thisapproachservedastheimpulsefortheexploration
ofregionalinnovationsystems(Cookeetal.,1997;Cooke,1998).Inadditiontoaspectsrelatedto
agglomerationandcompetitiveness,innovationrepresentsoneofthemostimportantfactorsdriving
economicgrowth in theknowledgeage.PorterandStern (2001)defend that theveryvitalityof
innovationdependsdirectlyonthecapacityfornationalinnovation.Thiscapacityaboveallderives

Table 3. Correlation matrix for variables used in the empirical analyses

Average SD 1 2 3 4 5 6 7 8 9 10

1 GDP_GR 1.83 3.81 1

2 POP_GR 0.64 0.80 0.140* 1

3 CAB -0.82 6.69 0.518* 0.112 1

4 GFC 1.65 10.32 -0.138* 0.058 -0.054 1

5 HOURS 1.77 2.16 0.154* -0.007 0.066 -0.540* 1

6 PAT 305.61 405.21 0.050 -0.002 -0.002 0.334* 0.074 1

7 PAT_ENV 29.49 37.61 -0.005 -0.046 -0.023 0.384* -0.068 0.730* 1

8 PAT_ENV_MAN 13.07 16.93 0.028 -0.067 -0.005 0.381* -0.032 0.739* 0.757* 1

9 PAT_ENV_WAT 1.19 1.49 0.044 0.125* 0.046 0.421* -0.103 0.621* 0.610* 0.768* 1

10 PAT_ENV_CLIM 21.63 27.41 -0.024 -0.042 -0.034 0.389* -0.113 0.689* 0.791* 0.718* 0.786* 1

* p < 0,05
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fromthepotentialsdisplayedbyeachcountry,atthepoliticalandeconomiclevels,toproduceaflow
ofcommerciallyrelevantinnovations.

4.3. Final Considerations
Thehistoriesoflocallyrootedpeople,theirwaysoflife,formsofthinking,meansofinterrelating,
theirculturaltraditions,habitsandpracticesconstitutesimultaneouslytheseedsforparticularforms
of innovation anddevelopment andbarriers to rootless formsof technological development and
innovationpotentiallyhostiletohistoricallyacquiredsocioculturalrealities.

Throughthisresearchproject,weverifiedhowenvironmentalbasedinnovationvariablesreturn
apositiveimpactonregionaldevelopmentthroughtheirpositiveimpactonrealGDP.Ourresearch
demonstratednotonlyhowinnovationimpactsonthelaunchingofnewcompaniesbutalsonurtures
environmentconnectedinnovationandthereforereflectingarisingconcernabouttheneedsofboth
surroundingecosystemsandtheplanetingeneral.

Inreferencetothethemeofregionaldevelopment,wewouldhighlighthowthisthemecommonly
emerges in accordance with substantial amounts of investment capital, with the application of
technicalandscientificmeanstoproductivesystemsandalongwithaprofoundrestructuringofthe
economy.Hence,theinfrastructuresofsuchareasrequireconsiderablepublicinvestmentsinorder
torenderprivatecapitalmoreproductiveinthecorrespondinghopethattheexpansionofnetworks

Table 4. Econometric models: Regression coefficients (Standard Error)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

POP_GR 0.31(0.15)* 0.33(0.18) 0.33(0.15)* 0.32(0.16)* 0.36(0.16)* 0.32(0.16)

HOURS 0.97(0.79) 1.76(0.9) 1.39(0.77) 1.65(1.12) 1.02(0.77) 1.43(1.23)

CAB -0.06(0.03) -0.03(0.02) -0.04(0.03) -0.03(0.03) -0.05(0.04) -0.04(0.03)

GFC 0.29
(0.04)***

0.29
(0.01)***

0.29
(0.04)***

0.29
(0.04)****

0.29
(0.04)***

0.29
(0.04)***

PAT 0.01
(0.00)**

PAT_ENV 0.01(0.00)

PAT_ENV_MAN 0.04(0.02)*

PAT_ENV_WAT -0.03(0.15)

PAT_ENV_CLIM -0.02(0.01)

PAT_EA 0.01(0.00)

PAT_ENVx(EA=1) 0.00(0.01)

PAT_ENV_MANx
(EA=1)

0.05
(0.02)**

PAT_ENV_WATx
(EA=1)

-0.48(0.38)

PAT_ENV_CLIMx
(EA=1)

-0.01(0.01)

N 280 280 280 280 280 280

RSquared 0.825 0.793 0.813 0.792 0.806 0.791

AdjustedRSquared 0.691 0.687 0.689 0.687 0.693 0.691

WaldChiSquared 270.45*** 583.28*** 249.76*** 196.51*** 356.37*** 312.14***

* p < 0.05; ** p < 0,01; p < 0,001
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andsystemsbringsabouttwoimportantconsequences.Entrepreneurshipsupportpolicieshavethus
becomearuleacrossvariousterritoriallevelsandevenreachingouttothemostremoteregions.Over
thelastdecade,theEuropeanUnionandmanyotherOECDmemberstateshaveintroducedpolicies
thatapplyentrepreneurshipasanessentialtoolforruraldevelopment.Similarly,thereisagrowing
levelofdemandandinterestinfoundinganddevelopingnewbusinessesandbusinessmodelswith
thisrepresentingakeyinputintothedevelopmentandrevitalisationprocessesofvariousEuropean
territories.

Asalimitationtoourresearch,wewouldidentifythelackofbrokendowndataforeachcountry
andmeaningthattheconclusionsreachedremainonlyverygeneralist.Futureresearchshouldcarry
outthisanalysisatthenationallevelandnotgroupthecountriesinordertoverifyjustwhatthe
differencesareandwhatmotivationsdrivethem.Thestudyoftheintrinsicandextrinsicfactorstothe
emergenceofentrepreneurshipandinnovationholdsthekeytoestablishingpoliciesabletofostertheir
growthanddevelopmentandleadtothemuchsoughtafterregionaldevelopmentandcompetitiveness.
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