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Abstract

Social capital has remained relatively underexptbne innovation literature due to the
lack of consensus on the most suitable operatisa@din for the analysis of innovative
dynamics. This paper aims to fill this gap by logkiat social capital as propensity
towards civicness and pro-social behaviour thatilf@tes the circulation of non-
redundant knowledge among otherwise disconnectedpgt The quantitative analysis
of the innovative performance of Italian provinat®ws that social capital — proxied
by blood donations and participation into voluntaagsociations - is an important
predictor of innovative performance after contnagjifor ‘traditional’ knowledge inputs
(R&D and human capital). In addition, instrumentariable analysis makes it possible
to identify clear causal links between social cap@énd innovation, suggesting that
social norms play an important role in shaping theentives for knowledge generation,
circulation and accumulation.

JEL CLASSIFICATION: O31, 033, R15
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1. Introduction

The concept of social capital has been extensiaplied by economists and other
social scientists to the analysis of a wide rangph@nomena: from economic growth
(Knack and Keefer, 1997) and development traps (¢éo&, 1998) to political
participation (Di Pasquale and Glaeser, 1999)jtuiginal performance (La Porta et al,
1997) and the spread of secondary education (GaldihKatz, 1999). However, the
analysis of the link between social capital and dbaesis of innovation has remained
relatively under-explored in ‘mainstream’ economidiserature. Economists of
innovation and economic geographers have recemdg to fill this gap but no clear
consensus has emerged on the impact of socialtapitinnovative performance and
on the underlying transmission mechanisms (Coheh Faelds, 2000; Hauser, et al.
2007; Kallio et al., 2009; Laursen and Masciar€07; Patton and Kenney, 2003;
Sabatini, 2009; Tura and Harmakorpi 2005).

Existing literature on the social capital-innovatinexus adopts a broad definition of
social capital that simultaneously encompasses itall dimensions (associational
activities, political participation, institution#thickness and trust). This broad definition
has made it difficult not only to empirically op&@omalise the concept but also to
account for the contradictory evidence on its inipac innovative performance:
positive in some studies (e.g. Akcomak and ter W&@09) and negative in others (e.g.
Florida 2002).

This paper looks at the local endowment of socatlital in terms of attitude towards
civicness and pro-social behaviour. In this perspedocal trust, reciprocity and even
altruism, by lowering transaction costs, are fundatal components of an environment
congenial for (high-risk) innovation investmentsattibenefit from ties based on trust

and cooperation (Dettori et al. 2010; Hauser et28l07). Trust and cooperation shape
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the networks through which valuable knowledge ishaxged and re-combined
(Audretsch and Feldman, 2004), stimulating relaioproximity and preventing
stagnation and lock-in (Boschma, 2005). In thisneavork, the impact of social capital
on innovation depends simultaneously on the densitythe network linking
knowledgeable individuals and on the extensionheirt“radius of trust” (Fukuyama,
1995). The wider the radius of trust in the netwofkknowledgeable individuals the
greater the likelihood that complementary knowledgebe exchanged (Knack, 2001)
with a positive impact on innovative performance.

In order to study the impact of social capital emavation, this paper builds upon
existing literature in a number of innovative wayarst, the paper develops an
operational definition of social capital and a cleanceptualisation of its impact on
innovation by cross-fertilising the literature dmetsocio-institutional determinants of
innovation with the literature on social capitakcSnd, while the large majority of the
existing analyses on the impact of social capitalregional innovation are based on
qualitative methods, this paper adopts a quamnéasipproach. Third, the empirical
analysis also explores the causal nature of thealsgapital-innovation nexus by
explicitly addressing the potential endogeneitysbtarough a robust identification
strategy based on a time lag instrumental variappgoach.

The analysis looks at the Italian provinces, amgdary case study in the literature on
social capital (Guiso et al, 2004; Ichino and Ma@gi00; Putnam, 1993) although — to
the best of our knowledge — the link between samagital and innovation has not been
explored in depth. Recent studies on social capitaltaly are largely qualitative
(Ramella and Trigilia, 2009), those based on a tjadéine approach focused on
selected geographical areas (e.g. industrial distras in Cainelli et al., 2005) or

adopted a firm-based perspective in order to addiresimpact of social capital on the
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firms’ propensity to innovate and their willingness invest financial resources in

innovative activities (Arrighetti and Lasagni, 201@&ursen and Masciarelli, 2007).

The paper is organized as follows: the second meqgirovides an overview of the

literature on the link between innovation and socapital, developing an operational

definition of the concept and highlighting the sanssion mechanisms at play. Section
three discusses the estimation strategy and the ddiile the fourth section presents
some key results discussing their economic impbaoat Finally some conclusions are
drawn underlining the fundamental role of sociapitd as a determinant of local

innovative performance.

2. How social capital shapes local innovative penfimance

A growing body of literature suggests that innowatis a social process embedded in
the local socio-institutional environment that,iig turn, is systematically affected by
the strength and intensity of social ties. The eamsph on the social dimension of
innovation led to the definition of innovation-pwrand innovation-averse regions
(Rodriguez-Pose, 1999), social filters (RodriguegePand Crescenzi 2008), innovative
milieux (Breschi and Lissoni, 2001; Camagni, 1998arning regions (Florida, 1995;
Morgan, 1997) and regional systems of innovatioool et al, 1997). In this context,
social capital — together with other ‘intangibletritorial assets — plays a very important
role for the understanding of differential innowvatiperformance at the territorial level
(Dettori et al. 2010). However, the analysis of itlh@act of social capital on innovation
has suffered from the lack of consensus on itswdiefih and from the complexity of its
operationalisation and measurement (Guiso et @L.QR While Coleman (1988) argued
that it coincides with the social structure of aisty that facilitated the actions of

individuals, Putnam (1993) identified social cabitaterms of trust-based relations and
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groups and Fukuyama (1995) suggested that sogahathas to be intended in terms of
trust, civicness and network relations.

When looking at social capital from the perspectofethe literature on the socio-

institutional determinants of innovation it is imdigtely apparent that both the
‘network’ and ‘civic-engagement’ dimensions of sdcicapital are relevant to

innovation dynamics. Innovation is simultaneousiyuenced by the extent, density and
shape of the networks through which knowledge @naokelled (Breschi and Lissoni,

2001) and by the ‘rush and motivation’ for the depenent (and maintenance) of these
linkages used for the exchange of ‘economicallyuahle’ knowledge (Storper and

Venables, 2004). Both dimensions play a cruciaé rol knowledge exchange, re-

combination and generation (Dettori et al. 2010).

The shape and density of networks matters for iation given that ‘bridging’
networks — i.e. ‘open’ connections between hetaregas groups - foster innovative
capabilities by facilitating the diffusion of valpi@ and non-redundant knowledge and
preventing stagnation and lock-in (Boschma, 200&tt@i 2010). Relational networks
connecting individuals, groups, firms, industrieghwdifferent knowledge bases are a
critical precondition for knowledge generation arahsfer. In this context innovation
emerges from a cumulative process embedded inditial context and systematically
affected by mechanisms of interactive learning slating the exchange and re-
combination of knowledge (Asheim, 1999; Lundva$i92).

Social capital is then a .pre-condition for inneeatsince it stimulates inter-personal

interactions, the formation of networks and thewation of valuable knowledge (Tura
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and Harmaakorpi, 2005; Capello and Faggian 200Bhe so called “weak ties
hypothesis” proposed by Granovetter (1973) is aluiti this context. Relationships
between people can be characterized by either érégeontacts with deep emotional
involvement or by sporadic interactions with low @anal commitment. The former
category is generally identified as ‘strong tiesuch as the relationships within families
or close friends - while the latter is associateth whe definition of ‘weak ties’ linking
individuals characterized by loose acquaintanceleMtontextualising Granovetter’s
argument into the analysis of innovation, ‘weals’'tiean be seen as a source of novel
information and responsible for the diffusion okad (Granovetter, 1982; Rogers,
1995), while ‘strong ties’ increase the risk of leanging redundant knowledge simply
because they connect knowledge seekers with atideriduals that are more likely to
deal with ‘known’/familiar information and knowleddLevin and Cross, 2004).

In other words weak ties are fundamental in spreagtiformation because they operate
as bridge between otherwise disconnected socialpgr@Ruef, 2002). Weak ties serve
as a bridging mechanism between communities witnsame society, while strong
ties function as a bonding device within homogesegnoups potentially hampering the

degree of sociability outside restricted sociatleis (Beugelsdijk and Smulders, 2003).

‘If knowledge stays too much inside [...] boundedncounities—when communities
mistrust each other— then knowledge will have atéchand uneven spread. Bridging
between communities in a context of generalizedttrgives each communities

confidence that their knowledge will be used by rhera of other communities to their

! Kallio et al. (2009) suggested that the link betwehe social dimension and the emergence of an
innovative outcome lies in local absorptive capatliit promoted the diffusion of knowledge withiret
regional system of innovation. Other authors argihed social capital has only a second order eHact
that it is mediated by increasing returns on investts in human (Bourdieu, 1986, Gradstein and
Justman, 2000, Dakhli and De Clercq, 2004) or mlaystapital (Becker and Diez, 2004, Fritsch and
Franke, 2004, Cainelli et al., 2005).
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mutual benefit.” (Rodriguez-Pose and Storper, 2@8). As a consequence social
capital - in terms of trust, reciprocity and evéimugsm - by lowering transaction costs
(Diani, 2004), generates the incentives (‘rush andtivation’ as in Storper and
Venables 2001) for 'bridging’ ties to be generatedintained over time and actively
used for valuable knowledge exchange, contributth@n environment congenial for
(high-risk) innovation investment that benefit frolwpen’ ties based on trust and
cooperation (Hauser et al.,, 2007). In other worsisgial capital also influences
innovation by means of reciprocity (motivation fenowledge exchange) in small
groups or networks. This type of pro-social behawis often motivated by forms of
expectations about the behaviour of other indivislaad this, in its turn - as argued by
Dodgson and Gann (2010) - results in a more efficgharing of information and
knowledge. Furthermore it is worth noticing thab4siocial behaviour, in its purest
form, can also be motivated by altruism, i.e. aatibn in which intrinsic motivation is
overwhelmingly dominant with respect to extrinsiotimation (Benabou and Tirole,
2003). A wide range of human actions can be driwealtruisnt or by the willingness
to contribute to social welfare with no reward kctleange. In this regard, Dogson and
Gann (2010) argue that collaborative efforts in edeping freeware software is a
'special’ case of pro-social behaviour largely @nvby intrinsic motivation. However,
in the case of formal product innovation this ditua is practically very rare: even in
the particular case of ‘purely’ academic reseatih, extrinsic motivation of scientists
in the form of career concerns remains crucial. iMimmovation is captured by means
of patents (as in the standard quantitative liteeabased on the Knowledge Production
Function) these forms of collaborative (altruistichovation are necessarily excluded

from the analysis. Coherently with this framework and under the significant

2 We would like to thank one of the anonymous rederfer raising this point
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constraints in term of data availability that aopriprevent the inclusion of direct
proxies for the structure of local network relasonthe empirical analysis will proxy
social capital by means of data on blood donatimmg participation into voluntary
associations. In light of the conceptualisation arehsure of innovation adopted in this
paper, these proxies will be interpreted as signattdtudes for pro-social behaviour,
‘civicness’ or civic values (as in Putnam, 1993)ompting simultaneously the
production of public goods, the incentives for kiheage-sharing and acting as a pre-

condition for its diffusion through ‘bridging’ netwks.

The case of Italy is a particularly appropriatebdeatory’ to test these hypotheses.
Putnam (1993) has suggested that one of the masoms for the perpetuation of
developmental differences between the North andstheh of Italy is to be ascribed to
the quality of the institutions and social capitatrighetti and Lasagni (2010) analysed
the effect of these social conditions on the prefgrio innovate of Italian firms and
concluded that innovative firms tend to clustertltose provinces characterized by
higher levels of ’positive social capital’, defineds civicness and high social
interactions, and lower levels of ‘negative soaabital’, generally associated with
opportunistic behaviour caused by the existencegraiups lobbying for partisan
interests. Following the same line of argument,fbatising on case studies such as the
Emilia Romagna industrial districts, Cainelli et. §2005) argued that extensive
horizontal relationships among local economic actgenerate positive network
externalities favouring the exchange of valuablevidedge and fostering the innovative

performance of local firms.

3. Model of empirical investigation
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In order to assess the impact of social capitalheninnovative performance of Italian
provinces, the empirical analysis relies on a ‘rfiedi Knowledge Production Function
(KPF) approach. The analysis is based on the KBfmélised by Griliches, 1979;
1986; and Jaffe, 1986) but adopts a place-basesp@dive, with Italian provinces
(NUTS3 level) as units of observation. This speaifion of the KPF is customary in the
literature on regional innovation (Audretsch, 2009jdretsch and Feldman 1996;
Crescenzi and Rodriguez-Pose, 2011; Crescenzi, (17 and 2012; Feldman, 1994;
Fritsch, 2002; Moreno et al. 2005a; O’hUallachamd &eslie, 2007; Ponds et al, 2010;
Varga, 1998) and it allows us to focus upon thetteral dynamics of innovation by
taking account of our measure of social capitatl@®rminant of regional innovative

performanceThe Regional Knowledge Production Function takesftifiowing form:

Patents_growth , ., , = B, + B Patent, . + ,SocCap,_; +
+ ,83Gradi,t—T + :84 privR& Di,t—T + ﬂSxi,t—T + 5. téE

(Equation 1)

Patents
In( i

1
Where Patents_growth ., , = =In(——
' T ~Patents

) is the logarithmic transformation of

the ratio of patent applications in provincat the two extremes of the period of analysis (t-

T,t). Among the independent variablesoccap, ; is our variable of interest and
represents the measure of social capital in eawhinmei at time (t-T);patents, - is the

log of the level of patent applications per millimabitants at the beginning of the period

of analysis (t-T); privrd, ,_; is private expenditure in R&D as percentage ofaeg
GDP at (t-T); grad , ;is the number of graduates as a percentage of nagio

population at time (t-T);X; ,_; is the matrix of additional controls (i.e. regiomsactoral
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composition, population density and female unemmilegt) at (t-T); Finally, &

represents macro-regional dummies for southerrtraleand northern Italy ang is the
error term. A detailed description of the variabegcluded in Table A-1 in Appendix

A.

Regional Innovative Performance OECD Patent data are used as a proxy for
innovation. The generation of innovation is proximdthe logarithmic approximation of
the growth rate of patents over the period 2001720Batent statistics are generally
regarded as a reliable measure of innovative oyiputiding comparable information
on inventions across different regions and a broathe of technological sectors
(OECD, 2001; Sedgley and Elmslie, 2004). Conversggtent-based innovation
indicators fail to account for either the differat¢d degree of novelty of patented
products (not all patented products are equallyv’nand/or valuable) or the non-
patentability of many inventions (in particular @gjards process innovation or ‘open
source’ innovation as discussed above). In addittbfierent sectors appear to have
intrinsically different propensities to patent im@#i@ns. In order to minimise any
potential bias in our analysis: a) there are cdstiar the initial patent intensity of each
region; b) there are also controls for the econaseictoral structure. The specification

of the dependent variable in terms of growth ratan attempt to overcome the lack of

® patent data at the NUTS3 level are in principlailable for a longer time series; however dataamias
capital and other control variables at the prodhégvel prior to 2001 are unavailable. The emgiric
analysis is forced to rely on 2001 Census datasamde additional specialized data sources for social
capital-related variables (Cartocci, 2007) for dwmmputation of the independent variables. In otder
capture the dynamic effect of social capital orovation the dependent variable is computed by ¢oger
the time interval between 2001 and the latest alkil year in the OECD PatStat database (i.e. 2007).
Even though still relatively limited, the coveragean eight year period is a significant improvenamn

the existent quantitative literature on the linkivileen social capital and innovation in the Italian
provinces. All existing studies cover shorter tigpans. For example Cainelli et al. (2005) lookihtha
Emilia Romagna Industrial districts cover the 2QI®7 period; Laursen and Masciarelli (2007), whose
analysis is focused on larger geographical unitd 82 Regions), still cover a shorter time interval
(2001-2003).
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panel data and provide some evidence on the dynaffect of social capital on
innovation (Crescenzi et al., 2007): after coninglifor the effect of initial conditions in
terms of innovative performance (initial level adtpnting), social capital is tested as
predictor of a given region’s capability to develbgsed upon existing technological

infrastructure and hence improve its innovativegenance (patent growth rate).

Initial patent intensity- The initial patent intensity in each province i2dss a proxy
for the existing technological capabilities andithdistance from the technological
cutting edge. It also controls for differenceshie patenting propensity often related to

pre-existent differences in sector specializati®uliacussed above.

Social Capital- Coherently with the conceptual framework outtirsbove, the analysis
looks atthe concept of social capital @sopensity towards pro-social behaviour in
terms of attitude for cooperation with anonymouseos$, participation in groups and
associations and civicness. The rationale for ttiepaon of this definition is that
‘positive’ social behaviour tends to be generalgsaciated with more successful
economic outcomes (De Blasio and Nuzzo, 2010) &ad & greater level of civic
engagement and cooperation may, in its turn, fatélithe exchange of economically
valuable (often non-codified or tacit) knowledge ‘open’ networks. From this
perspective we refer to the idea proposed by Bi892: 32) that “people who do better
are somehow better connected” and that those péoplenected to certain others,
trusting certain others, devoted to support cerdiers” can be identified as structural
holes connecting different segments of the socidtye concept of social capital

interpreted in terms of civic virtues and propensiio cooperate has been

10
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operationalized through a composite indicator basedtwo key variables: ‘blood
donations per 100 residents’ and ‘voluntary assiocia per Sg-Kn'.

Both variables are interpreted as measures fouisth reflecting the attitude to
develop horizontal relations fostering networkscofic engagement (Arrighetti and
Lasagni, 2010; Beugelsdijk and Schaik, 2005, DesiBlaand Nuzzo, 2012) and are
considered customary proxies for the participatadnindividuals in activities with
positive social externalities (Cartocci, 2007) grd-social behaviour (Putnam, 1993,
Guiso et al., 2004, Nannicini et al., 2010).

The reliability of these variables as proxies focial capital is also reinforced by some
specificities of the Italian case. First of all, should be borne in mind that blood
donations are completely free in Italy and natiaegulations do not allow for any form
of monetary compensation for donors. In additionl&Vtalian National Association of
Blood Donors) data confirm that blood donationsiick are equally accessible and
evenly distributed across provinces and regiorteérentire country

Second, empirical evidence also makes it possiblaule out the possibility that the
density of voluntary associations could be congdelso as a proxy for urbanization
economies: when the composite indicator for samagital is regressed on the ‘number

of firms per Sg-Km'’ there is no evidence of anynifigant correlatiof.

* The two social capital indicators (‘number of watary associations’ and ‘blood donations’) are only
made available with different standardization mdth@'per sq. Kilometres’ and ‘per 1000 residents’
respectively). However, the rationale for the foousthe spatial density of voluntary associatianthat
this proxy aims to capture the density of pro-doadions in terms of their spatial intensity, ind with

the focus of the paper on the spatial/territoriaiehsion of social capital.

®> Blood donations clinics are generally present achemunicipality with a standard deviation in the
density of blood donations clinics per Kmq of j@s010. The table with descriptive statistics on the
geography of blood donation clinics in Italy is motluded in the paper but is available from théhats
upon request.

® This regression includes controls for additionaVvariates such as population density, spatial fag o
population density, female unemployment, employnieragriculture and services and macro regional
dummies. All these regressors will also be incluagfethe main specification of the KPF. Table witie t
results of this additional robustness check islakibé upon request.

11



Crescenzi, Riccardo, Gagliardi, Luisa and Percoco, Marco (2013) Social capital and the innovative performance of
Italian provinces.Environment and Planning A, 45 (4). pp. 908-929. ISSN 0308-518X

Our composite indicator for social capital is corgalin line with the indicators of
technological capabilities (ArCo) by Archibugi a@bco (2005). The Social Capital

indicator combines both variables with equal wesght

2
Socialcapial = A1,

i=1
Where |represents each of the two variables adopted ay oo social capital (Blood
donations and Voluntary Associations) ands the constant equal to ¥2. The indgx
then normalised to vary from O to 1 as follows:

| = Observed value— Minimum_observed value
' Maximum_observed value- Minimum_observed value

Social capital variables cover all Italian Proviad@UTS3 levelj and are available

from ISTAT (ltalian National Statistical Offic®)The use of a composite indicator as
proxy for social capital endowment is customarytle literature and reflects the
multifaceted nature of this concept. In additiohe tuse of composite indicators is
crucial for the identification strategy discussedow: given the significant constraints
in terms of historical data availability at the sudtional level it would be impossible to

identify suitable instruments for each social capitiriable separately.

Innovation input ‘Private R&D as a share of GDP’ and the ‘numbegdduates over
the total population’ are used as proxies for tbg puts of the ‘standard’ regional
Knowledge Production Function (Crescenzi et al.0720Moreno et al., 2005b;
O’hUallachain and Leslie, 2007; Ponds et al., 20¥8rga, 1998). On account of
limited data availability our R&D measure is avallonly at regional level (NUTS 2)

while the number of graduates is available for gaclvince (NUTS3).

7103 observations
8 See Table Al for further detail.

12
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Controls- Our specification of the knowledge production fiimie includes controls for
population density at the provincial level, labauarket characteristics in terms of
female unemployment rate, and sector structure ummedsy the share of employment
in agriculture and servicgs

The sectoral composition is controlled for by usitgta on employment for three
sectors: agriculture, industry and services andinterpreted as a measure of
specialization. All controls are available at teypncial level (NUTS3) from ISTAT.
The analysis includes additional controls to migienithe impact of spatial
autocorrelation in the error term. In particuldrincludes the spatial lag of population
density® as a measure of accessibility and macro-regionaindies (north, south and
centre) in order to control for time-invariant arg@aracteristics and other unobserved

sources of spatial autocorrelation (Armstrong, 19®&driguez-Pose, 1999).

Identification strategy- The next question is how to identify the link beéme
innovation and social capital given the potentiabd@yeneity of social capital on
account of both reverse causality and omitted bégibias as well as the relevant risk of
measurement errors implicitly associated to thegptido of proxies to measure the key
variable of interest.

The main research hypothesis in this paper is $baial capital can be treated as a
determinant of innovation as it facilitates, througpe promotion of cooperation and

civic engagement, the development of networks betvkeowledgeable individuals and

° Additional controls on sector structure (suchhasHerfindal Index) were also included in the model
with no statistically significant effect. In ord&r keep our specification as simple as possible
(parsimony) these variables were excluded fronfitta specification of the model presented in the
paper but additional regression tables are availablrequest.

19 Computed by means of a .first order ‘queen coitgapatial matrix as customary in the literature.
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the circulation and diffusion of knowledge. Evengfounded in a large body of

literature and supported by robust qualitative em®, this argument may overlook the
possibility that causality runs in the oppositeediron: more innovative provinces
might be able to generate - through economic imeesitsufficiently high as to create
valuable networks - a virtuous cycle based on cajmsn and trust, stimulating

civicness and a sense of community and providimgtgr incentives toward pro-social
behaviours. In addition, an omitted-variable probi@ay also bias the estimation of the
model. The measures of social capital are poténttairrelated to local characteristics
that cannot be fully controlled for. This is pauiarly problematic when considering
neighbouring effects and spatial correlation: th@tted variable bias may depend on
both local characteristics and neighbouring aremdufes affecting local innovative
performance.

Finally, the adoption of proxies and the constauttdof a composite indicator of social

capital may potentially exacerbate the measurenerss in our variable of interest.

In order to minimize the impact of all these probse the model controls for spatial
correlation by including the spatial lag of soadtabpital* and a set of macro-regional
dummies. Furthermore, the potential endogeneitysaifial capital is dealt with by
adopting an instrumental variable approach (2SWLS)particular, the level of social
capital in each province is instrumented with thietér turnout in selected historical

Il3

referenda™. For the instrument the analysis relies on redimel*® data due to the

lack of historical quantitative information at theovincial level.

* Computed — as for other spatially lagged variabley means of a first order rook contiguity matrix
2 The measure is constructed as the average pbptctcipation in the following referenda (votiisy
not mandatory): 1946 (Monarchy vs. Republic), 1@fi¢orce), 1978 and 1981 (abortion), 1985ddla
mobilé’) and 1987 (nuclear power). The average measuwsdd in order to limit the potential bias
coming from peculiar ideological positions in diéat regions with respect to particular questions.
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In order to understand the rationale behind ountifleation strategy it is important to
consider that in the case of social capital thec®ln of an appropriate instrument is
constrained by two major factors. First, as disedssbove there is still no consensus on
a single definition of social capital and its meas(Guiso et al., 2010). This implies
that the search for an appropriate instrument dabuaibdd on the micro-foundations of
the concept. Second, there are major problemscwveging reliable time series for the
key social capital proxies, especially when thelymis is performed for sub-national
geographical units. This also explains why it wapassible to use a panel structure for
the empirical analysis and why it was also impdssto make use of the standard
Instrumental Variables time lag approach baseceridgged values of the variables of

interest (Putnam, 1993).

In order to overcome both shortfalls the existenpieical literature on the economics
of institutions and culture in general and on doci@pital in particular has made
extensive use of alternative historical proxiegnagruments.

The existing literature on the impact of socialitapby building on both the theoretical
framework of the overlapping-generations model tredmultidimensionality of social
capital (Guiso et al., 2008), has suggested that-generationally transmitted priors
and social structures (measurable by means ofrdifteout correlated variables) affect
individual decisions regarding whether to trust enttmembers of the society or
alternatively just the member of a restricted gr¢tabellini 2010). As a consequence,
in line with the existing literature, the identditton strategy is not based on the causal

link between ‘referenda turnout’ and social capitadicators. On the contrary, the

13 Available in Nuzzo (2006), see Table A-1 for het detail.
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proposed instrumental variable - in absence oflb#di historical data on the social
capital indicators at the beginning of thé"2@ntury - is considered as alternative proxy
for past stocks of social capital and adopted g tiag instrument (Tabellini, 2010;
Putnam, 1993; Tomassini, 1999).

The instrument - ‘voter turnout in selected histalireferenda’ - is expected to be
positively correlated with social capital as it is consideigadthe literature as an
alternative proxy for civic participation and engawent and civic virtues (De Blasio
and Nuzzo, 2012)

More in depth the historical turnout in referendf ‘general’ relevance can be
interpreted — in line with a large body of litensu as a proxy for the propensity of
people to participate in social life showing pagtsocial behaviour. This choice is also
supported by Putnam’s (1993) view of participationgeneral interest’ referenda as
radically different from turnout in political elaohs. While all parties involved in
political elections are largely motivated by seifarest (being elected for candidates,
having their instances represented in the relewatitutional bodies for their electors),
participants (promoters, campaigners and votersg¢ferendums are directly interested
in promoting change at the level of the entire styciand their self-interest (if any)

remains very limited (Putham 1993).

4. Empirical results

The cartographic representation of the key vargmbleinterest (Figure 1 and 2) shows
similarities between the spatial distribution ohdawvation and that of the composite
measure of social capital. The geography of infomais linked with social capital
patterns and, although the fundamental North-Sddittde is apparent, the maps

confirm the provincial level as the relevant sgatiat of analysis.
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[Insert Figures 1 and 2]
In order to further investigate this preliminary sdeptive evidence the Regional
Knowledge Production Function specified in Equatibms estimated and results are
presented in Table 1. The values of the R-squandcthe Moran’s | test for spatial
autocorrelation in the regression residuals arerted for all specifications of the
model confirming the robustness of our results.

[Insert Table 1]

In the basic specification only the ‘traditionalputs of the KPF (R&D Expenditure and
Human Capital) are included in the model togethi¢h ¥he initial level of patenting in
each province (Tab. 1, Col.1). The initial numbépatents per million inhabitants is
statistically significant at 1% level and negatwvedssociated with the dependent
variable. This suggests a (weak) convergence iovative performance in line with
existing regional-level research on Europe and theted States (Crescenzi and
Rodriguez-Pose, 2011; Crescenzi et al 2007; Moetrad. 2005b), and reflects a weak
trend in (conditional) technological convergenceadvanced economies. In the Italian
case this trend also reflects the crisis of tradaily successful innovative areas (such
as industrial districts) and the emergence of sam& successful players. The ‘core’
long-established areas of the “Made in Italy” -Isas the industrial districts specialized
in the production of leather goods and shoes - Imam Tuscany and Marches-
experienced a negative dynamic in productivity, levtther areas - in particular those
specialised in chemistry and oil (spatially concat®d in Tuscany and Sicily) and
metallurgy (Tuscany and Sardinia) or the industdadtricts specialized in clothing

(Veneto and Apulia) and eyewear (Veneto, Emilia-Rgma and Friuli-Venezia Giulia)

14 Calculated by means of a customary first ordeequentiguity spatial matrix.
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- showed an economic performance significantly abthe national average (ISTAT
Annual Report, 2007/2008).

Regional Investment in R&D is highly significant darpositively associated with
innovative performance. Investments in R&D areagally weak in ltaly (1.2% of
GDP in 2010, the lowest rate in the EU-15) in slamptrast with the above EU-average
intensity of the leading provinces in Lombardy aBohilia-Romagna generating a
highly localised geography of innovative effortsowver, in all specifications of the
model there is no evidence of any impact of hunegpital endowment on innovation.
This result highlights one of the specificitiestioé Italian case: differently from the rest
of Europe or the US (Crescenzi et al. 20018 local endowment of human capital does
not exert a direct impact on local innovation doehte fundamental mismatch between
(Southern) graduates’ skill profile and their ocatipns (lammarino and Marinelli,
2011).

Subsequently, our key variable of interest, nansagial capital, is included in the
regression (Table 1, Col. 2) showing a positive higihly significant correlation with
the innovative performance of Italian provinceseTallowing specifications allow for
the inclusions of additional regressors in ordercheck for the robustness of our
preliminary findings. In column 3 the spatial laigsocial capitdf® is introduced into the
model without any significant evidence of spatiarrelation in the sampt®
Subsequently additional controls for labour markbaracteristics, sector structure,
population density and its spatial lag (as a primtyaccessibility) are introduced into

the model (Table 1, columns 4, 5 and 6 respeciivdleither the level of female

!> Measured by means of a customary first order queatiguity. Note that additional robustness tests
using the rook version of the matrix were performetth no qualitative changes in the estimates.

'8 This result is consistent with the Moran’s | indefxour dependent variable that shows a statisyical
non-significant spatial autocorrelation (I=-0.052R-value: 0.302) — Moran’s | Scatter Plots avddah
the Online Appendix C.
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unemployment (proxy for the efficiency of the lotabour market), nor the measures of
sector specialisation (the share of employment gmicalture and industry) are
statistically significant. The highly regulated liéa labour market does not exert any
influence on local-level innovative performance.eTlsame is true for regional
specialisation patterns, which are heavily consediby low factor mobility and lack of
critical mass in average firm-size. What mattersiioovation — and this result remains
robust in subsequent specifications of the modehre- agglomeration economies:
population density is positively associated withamation with a 5% significance level
while the spatial lag of population density is rspatistically significant. The most
innovative provinces seem to be those where derssitygher: major urban areas with
their functional hinterland. Finally, in order toimmize the persistence of additional
omitted variables and residual neighbouring effertd spatial autocorrelation macro-
regional dummies were introduced. Given that theavis | test (computed for each
specification of the model) does not detect spaidabcorrelation in the residuals, the
combination of macro-regional variables and spatiagged explanatory variables are
able to capture a significant part of the totaltspaariability of the data.

The measure of social capital remains positivelyoaisted with innovation with a
significance level of 1% in all the specificatiodster fully controlling for the North-
South divide and other spatial effects, social eh@merges as the most important
predictor of innovative performance together withe tproxy for agglomeration
economies. Highly agglomerated provinces — whete-fa-face contacts maximise the
exchange of knowledge — with high levels of coopenaand associational activities
show the best innovative performance. This restdvides quantitative confirmation
for the qualitative evidence of some existing stgdon innovation and social capital

(Biagiotti, 2008; Ramella and Trigilia, 2009; Raitaeand Trigilia, 2010), suggesting
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that the positive and significant effect of so@apital on innovation is largely based on
evidence of pro-social behaviour stimulating gelimszd trust and cooperation between
otherwise disconnected communities. Such cooperatittude allows for the access to
non-redundant information, favouring the transfed ae-combination of valuable
knowledge.
The robustness of these results is tested agaipsteatial endogeneity bias by means
of an instrumental variable (IV) approach: 2SLSuhssare shown in Table 1, Column
8. The IV results strongly support the existenca @usal link between social capital
and innovation (positive coefficient and statisticaignificant at 1% level). The first
stage regression (Table 2a) confirms the validitythes instrumental strategy. The
instrument — referendum turnout - is highly correthto the instrumented variable —
social capital - showing the expected sign andiomirig the rational for its selection.
[Insert Table 2a and 2b]
Being aware that the econometric literature onrumsent validity suggests that it is
possible to encounter the problem of weak instriumenen with an unproblematic first
stage regression (Staiger and Stock, 1997; StodKyago, 2005) and in order to rule
out any related risk the rule of thumb proposedStgiger and Stock (1997) and the
Stock and Yogo’s (2005) threshold values are agplidne F-statistics in the first stage
is consistent with both criterid (Table 2b), confirming that the instrumental vhtés

strategy is robust and unaffected by any potemték instrument bias.

To support the robustness of the statistical figdimliscussed above, a number of
additional robustness checks were implemented.ablel 3 the OLS specification is

reported, substituting the composite indicatoragfial capital with its two components,

" The F statistic is above all the Stock and Yodi08) threshold values for the instrument for briggi
social capital and above the 15% critical valuetti@rinstrument adopted for bonding social capital.
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namely blood donations and voluntary associatiddsth variables are positively
correlated with innovation and statistically sigeait confirming their reliability as
proxy for social capital interpreted in terms obsocial behaviour. Further robustness
checks on the specification of the model are inetlich the on-line Appendix B.

[Insert Table 3]
Finally, in order to provide further support foretheliability of the instrument it is
necessary to check whether this variable is systeatlyt correlated with alternative
social capital proxies commonly adopted in the eiogli literature. An extensive
literature suggests that the multidimensionalitgo€ial capital has to be carefully taken
into account when analysing its impact on any engnmutcome. In particular, in the
conceptual framework of this paper, substantiaifiecent effects may be produced by
different extensions of the ‘radius of trust’ (Fylma, 1995). The extension of the
cooperative networks in place and the typologyies among the involved actors may
affect the quality of information exchanged as veallits degree of novelty. Strong ties
within closed groups are associated with the exgharf redundant knowledge and
potential risk of lock in. This typology of netwarkand trust relations, commonly
identified with the concept of bonding social capitends to be associated with intense
relations among homogeneous individuals (Putnan®02®eugelsdijk e Smulders,
2003) and often operationalized in terms of trusd aelations with family and close
friends (De Blasio and Nuzzo, 2012)
Checking for the existence of a systematic cotimalabetween the selected instrument
and the so called ‘bonding social capital’ is paarly interesting in the case of Italy
where the reliance on networks of family and friemes been traditionally associated
with the potential emergence of negative sociadmsdlities. Since the seminal work by

Banfield (1958) the low propensity to cooperate veasociated with, among other
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things, the strength of family ties. In particulBgnfield (1958) pointed out the negative
impact on economic development of the low propgrsitcooperate which, in its turn,
implies high transaction costs. This ‘developmeap'tis the outcome of strong family
ties (the so-called 'amoral familism’), high un@enty and a highly unequal distribution
of income and wealth. So far, there has been nalesie empirical evidence
confirming Banfield’s hypothesis, but some recesstearch tends support this view
(Alesina and Giuliano, 2010; Giavazzi et al. 20)yranton et al. 2009).

Although recent studies pointed out the dangersasduming a straightforward
correlation between the intensity of ties with famand close friends and the
emergence of negative social behavior (De BlastbMNuzzo, 2010), the relevance of a
pre-existent extensive literature building on thypothesis deserves a deeper analysis.
To rule out any doubt in this regard a compositicator for bonding social capital is
computed by following the procedure adopted for dreation of our key regressor. In
order to capture the strength of ties with famihddriends, the analysis relies on two
key indicators: ‘the number of families having lbnat least once per week with
relatives and close friends (per 100 householdsyl ahe number of young adult
individuals living with parents (per 100 young asif®.

The instrument - namely referendum turnout — iseeged on the composite measure of
bonding social capital controlling for macro-regdummies. Results reported in table
4 confirm that the instrument is not significantigrrelated with bonding social capital

supporting the reliability of our main findings arabnfirming that the empirical

18 Strong family ties imply geographical proximity adult children: young adults tend to stay longghw
their parents and relationships within families pegticularly strong and based on repeated interst
(Alesina and Giuliano, 2010). Reher (1998) distingas the ‘weak family ties’ tradition of Northern
Europe whereby children leave parents’ home radftiearly in their life from the ‘strong family se
tradition’ in Southern Europe whereby children maweay from their parents at a later stage. Manacord
and Moretti (2006) and Giuliano (2007) provide aiddial empirical evidence on the role of cultural
factors in explaining co-residence of parents driftlien.
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analysis is correctly identifying the impact of @ry specific typology of social capital:
pro-social behavior and generalized trust betwekarwise disconnected groups. .

[Insert Table 4]

6. Conclusions

A large body of literature has looked at the veiffedent ways in which social capital
influences economic and social activities. The ysialof innovation has suffered from
the lack of a suitable working definition for sdceapital and from the difficulties in
operationalising its links to innovation dynamid$is paper fills this gap by looking at
social capital as a fundamental determinant of wation that facilitates the generation
and persistence of the networks favouring the giffa and circulation of valuable non-
redundant knowledge. In this perspective, the eféésocial capital on innovation is
shaped by the emergence of pro-social behavioonukdting the attitude towards
generalized trust and cooperation and facilitatthg exchange of complementary
knowledge between individuals belonging to différe@pistemic communities. This
paper has empirically tested these hypotheses lansnef the quantitative analysis of
the innovative performance of Italian provinces.tWithstanding the significant data
limitations affecting all quantitative research sotial capital and its effect, the results
are clear-cut and robust.

Social capital — as propensity towards pro-soc#iladviour and generalised trust- is an
important predictor of innovative performance aftemtrolling for the ‘traditional’
knowledge inputs (R&D investments and human captadlowment) and for other
characteristics of the local economy. The empiriaablysis has devoted special
attention to the potential endogeneity of socialite that might bias the estimation of

its impact on innovation. The instrumental variabfgoroach has made it possible to
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identify a clear causal link between social capatadl innovation. The identification of
these links suggests that — although changes ilotlaéendowment of social capital are
certainly hard to promote through public policiescarefully designed innovation
policies can contribute towards creating incentives cooperative behaviour. For
example, policies based on the regional and imsitutional mobility of
‘knowledgeable individuals’ and cooperative reskaptojects can contribute to the
generation of trust-based ties and reinforce thiereal projection of existing networks
among innovative agents. Further exploration ofé¢hpolicy options remains in our
agenda for future research but this paper is atst@prds opening the way to a more
systematic quantitative exploration of the linkvee¢n innovation and social capital as

an important pre-condition for policy analysis.
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Appendix A — Variables included in the analysis

Table A-1: Variables List

y

VARIABLES \ DESCRIPTION SOURCE YEAR
Patents Growtl.ogarithmic transformation of the ratio of patef@®ECD 2001-2007
per million inhabitants in regionat the two RegPat database
extremes of the period of analysis (t-T,t)
Patents (LevellLogarithm of the level of patent applications pg®DECD 2001
in 2001) million inhabitants at the beginning of the periddegPat database
of analysis (t-T)
Private R&D | Logarithm of private expenditure in R&I3 ISTAT 2001
percentage of regional GDP at (t-T) Indicatori Ricerca e
Innovazione
Graduates Logarithm of the number of graduatev@n 24 EUROSTAT 2001
population at time (t-T) Regional Database
Female Logarithm of the number of unemployed wome@ECD 2001
Unemploymenin total female labour force Regional Database -
Regional Labour Market
TL3 database
Sectoral ShargSector employment/total employment ratio  |OECD —Regional Databay 2001
and Herfindal [defined for agriculture, industry and services. |
Index Herfindal calculated as the Sum of the square [Biegional Labour Market
these ratios. TL3 dataset
Population Logarithm of the population in respect to local (OECD Regional Database - 2001
density surface Demographic Statistics TL
dataset
. .._|Blood donations (Number of blood donations ngrtocm (2007) 2001
899""“ Capital 00 residents)
Civicness an
pro-social |[Voluntary Associations (Number of voluntary (Cartocci (2007) 2001
behaviour [a@ssociations per Sg-Km)
Weekly Lunch (Number of families having lung S.TAT . ; 2001
: . ilevazione “Parentela e
Social Capital at least once per week with relatives and closeReti di solidarieta”
‘ . ffriends per 100 households)
Bonding
[Rgr?gsg]ess Adl.“? Childr_er_l (N“T“ber of young adult :'%Si?;:\/;zione “Parentela e 2ot
individuals living with parents per 100 young T
Reti di solidarieta
adults)
InstrumentalLogarithm of the voter turnout to thiduzzo (200€ 1946-1974
Social Capital fvariable  [following historical referenda: 1946 1978-1981
Instrument - (Monarchy vs. Republic), 1974 19851987
Referendum (divorce), 1978 and 1981 (abortion), (Mean
1985 (‘scala mobile’) and 1987 value)

(nuclear power)

Figure 1: Growth Rate of Patents (Per Million Inhakitants), 2001-2007.
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Table 1: Estimation of the Empirical Model: Regiond Knowledge Production Function with Social Capital Annual growth rate of

regional patenting (2001-2007)

(1) 2) ©) (4) (5) (6) (7) (8)
Dep.Var.: Patent growth oLS OoLS OoLS OLS OoLS OLS OLS 2SLS
Patents -0.0407***  -0.0547*** -0.0536*** -0.0524*** -0.0518*** -0.0548**  -0.0685**  -0.0771***
(level in 2001) (0.0104) (0.0101) (0.0099) (0.0100) (0.0100) (0.0088) (0.0115) (0.0113)
Private R&D 0.0373*** 0.0277** 0.0264** 0.0262** 0.0256** 0.0167 0.0048 0.0023
(0.0099) (0.0098) (0.0109) (0.0113) (0.0107) (0.0120) (0.0153) (0.0140)
Graduates 0.0766 0.0386 0.0376 0.0460 0.0889 0.0759 0.0545 0.0239
(0.0488) (0.0515) (0.0507) (0.0562) (0.0700) (0.0660) (0.0649) (0.0649)
Social Canital 0.182*** 0.185*** 0.180*** 0.191*** 0.207*** 0.169*** 0.458***
P (0.0426) (0.0410) (0.0399) (0.0428) (0.0427) (0.0516) (0.0742)
Spatial lag of Bridging -0.0126 -0.0142 -0.0149 -0.0131 -0.0191* -0.0174
Social Capital (0.0117) (0.0130) (0.0119) (0.0090) (0.0103) (0.0171)
Female unemolovment 0.0090 0.0145 0.0093 0.0133 0.0107
ploy (0.0145) (0.0218) (0.0204) (0.0194) (0.0189)
Employment in 0.0231 0.0217 0.0146 0.0228
agriculture (0.0155) (0.0142) (0.0124) (0.0151)
Emplovment in industr 0.0526 0.0338 0.0247 0.0573*
ploy y (0.0426) (0.0374)  (0.0404)  (0.0340)
Pooulation densit 0.0294** 0.0301** 0.0372***
P y (0.0120)  (0.0111)  (0.0091)
Spatial lag of population -0.0018 -0.0008 -0.0008
density (0.00318) (0.00314) (0.00300)
Macro-regional dummies YES YES
Constant 0.428** 0.291 0.288 0.328 0.578* 0.353 0.335 0.194
(0.165) (0.172) (0.170) (0.196) (0.294) (0.293) (0.282) (0.278)
Observations 97 97 97 97 97 97 97 97
R-squared 0.181 0.276 0.281 0.285 0.303 0.355 0.399 0.209
Moran’s | 0,0082 -0,0442 -0,0263 -0,0153 -0,0387 -0,0477 -0,0777 -0,0420
P-value 0.362 0.354 0.408 0.468 0.376 0.296 0.164 0.360

*** n<0.01, ** p<0.05, * p<0.1 - Clustered - robustandard errors in parentheses
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Table 2a: First stage regression

(1)
Dep.Var.: Social Capital
Patents 0.0084
(level in 2001) (0.0224)
Private R&D 0.0004
(0.0218)
Graduates 0.0743
(0.0782)
Female unemployment -0.0122
(0.0342)
Population density -0.0172
(0.0142)
Spatial lag of population density -0.0168
(0.0225)
Employment in agriculture -0.0159*
(0.0064)
Employment in industry -0.0502
(0.0326)
Spatial lag of Social Capital 0.2355
(0.1699)
Referendum 1.1679***
(0.2923)
Macro-regional dummies YES
Constant -4.9766***
(1.5394)
Observations 97
R-squared 0.628

*** n<0.01, ** p<0.05, * p<0.1
Clustered - robust standard errors in parentheses

Table 2b: First stage statistics

Variable Shea Partial R2 Partial R2 F(2,19) P-value

Social Capital 0.1056 0.1056 15.97 0.008
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Table 3: Robustness Checks (1): Estimation of the rpirical Model: Regional
Knowledge Production Function with Blood donations and Voluntary
Associations: Annual growth rate of regional patennhg (2001-2007)

1)
Dep.Var.: Patent Growth OLS
Patents (level in 2001) _Czoogiia
Private R&D (88122)
Graduates (882?7))
o 0.0514***
Voluntary Associations (0.0115)
_ 0.0855***
Blood Donations (0.0257)
0.0108
Female unemployment (0.0179)
_ _ 0.0099
Employment in agriculture (0.0128)
Employment in industry 0023
(0.0353)
. . 0.0220*
Population density (0.0112)
_ _ ) -0.0008
Spatial lag of population density (0.0032)
Macro-regional dummies YES
0.243
Constant (0.342)
Observations 97
R-squared 0.430

*** p<0.01, ** p<0.05, * p<0.1
Clustered - robust standard errors in parentheses

Table 4: Robustness Checks (2): Correlation betwedhe instrument and
alternative social capital proxies

1)
Dep.Var.: Referendum

oLS
. o . . -0.0518
Bonding’ Social Capital (0.0697)
Macro-regional dummies YES

4.5060***

Constant (0.0691)
Observations 97
R-squared 0.804

*** n<0.01, ** p<0.05, * p<0.1 - Clustered - robustandard errors in parentheses

40



Crescenzi, Riccardo, Gagliardi, Luisa and Percoco, Marco (2013) Social capital and the innovative performance of
Italian provinces.Environment and Planning A, 45 (4). pp. 908-929. ISSN 0308-518X

[ON LINE ONLY]
Online Appendix B — Further Robustness Checks

Table B-1 reports the key instrumental variableresgion re-estimated with the
dependent variable in levels (rather than in groraties). When compared to the initial
specification, where patent growth-rate was useddg®endent variable while also
controlling for the initial patent intensity in daprovince, this additional specification
aims to capture the dynamic effect of social chmitainnovation in a complementary
manner. The measure of social capital is regreagadhst the innovative performance
of Italian provinces in subsequent years in ordertast for a path-dependency
associated to the social capital dimension.

Columns 1, 2 and 3 in Table B-1 report the estiomatiesults using, respectively, the
number of patents per million of inhabitants in 20@005 and 2007 as dependent
variables$®, while controlling for the potential endogeneitysocial capital by means of
the instrumental-variables approach. These additicesults confirm the robustness of
the relation between social capital and innovatind show that it is stronger over time,

highlighting a path-dependency/cumulative effecs@gial capital on innovation.

19 Note that the number of observation is changing02 because the dependent variable is available
97 provinces out of 103 only.
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Table B-1 - On line : Further Robustness Checks (1Estimation of the Empirical
Model: Regional Knowledge Production Function with Social Capital: Level of
Patents (2002, 2005, 2007)

1) (2) 3)
Patents Patents Patents
Dep.Var.: (level in 2002) (level in 2005) (level in 2007)
2SLS 2SLS 2SLS
Social Cavital 4.395%** 4.024*** 4.456%**
P (1.498) (1.419) (1.029)
. -0.0297 -0.0228 0.0050
Private R&D (0.143) (0.152) (0.155)
Graduates 0.485 -0.472 0.0558
(0.482) (0.343) (0.513)
Spatial lag of Social Capital (%igi) (8188) (%cigg?
0.0962 -0.157 -0.0406
Female unemployment (0.109) (0.106) (0.158)
. : 0.159 0.241 0.226
Employment in agriculture (0.224) (0.169) (0.163)
. 0.218 0.0030 0.311
Employment in industry (0.393) (0.376) (0.315)
Population densit 0.274™ 0.255% 0.367™
P y (0.0998) (0.0980) (0.0775)
Spatial lag of population -0.0401 -0.0289 -0.0303
density (0.0414) (0.0469) (0.0463)
Macro-regional dummies YES YES YES
Constant 2.871* -0.101 1.398
(1.744) (1.391) (2.010)
Observations 97 103 103
R-squared 0.492 0.541 0.550

*** n<0.01, ** p<0.05, * p<0.1
Clustered - robust standard errors in parentheses

The robustness of our result is further testedregjahanges in the specification of our
estimation equation by re-estimating the instrurmlentariable regression and
progressively eliminating all control variables bl&B- 2). This showed that the effect
of social capital remains consistent in all speatiions of the model independently of

the inclusion of additional regressors suggestiraj social capital has an independent
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effect on innovation above and beyond its potesiaiond order effect on physical and

human capital.
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Table B-2-Online: Further Robustness Checks (2): Egnation of the Empirical Model: Regional Knowledge Production Function
with Social Capital: Annual growth rate of regional patenting (2001-2007)

1) (2) 3) (4) (5) (6) )
Dep.Var.: Patent growth 2SLS 2SLS 2SLS 2SLS 2SLS PS 2SLS
Social Capital 0.458%*  0.424%*  0.425%*  0.431%  0.446%*  0.439%*  0.480*
(0.0742) (0.0932) (0.0946) (0.0966) (0.101) (0.0988) (0.111)
Patents (level in 2001) -0.0771**  -0.0735**  -0.0758** -0.0764** -0.0771** -0.0768** -0.0772**
(0.0113) (0.0110) (0.0122) (0.0119) (0.0121) (0.0123) (0.0132)
Private R&D 0.0023 0.0116 0.0120 0.0122 0.0152 0.0161
(0.0140) (0.0141) (0.0147) (0.0145) (0.0138) (0.0131)
Graduates 0.0239 0.0419 -0.0190 -0.0238 -0.0244
(0.0649) (0.0693) (0.0600) (0.0559) (0.0581)
(0.0171) (0.0194) (0.0211) (0.0204)
Female unemployment 0.0107 0.0178 0.0052
(0.0189) (0.0198) (0.0151)
Employment in 0.0228 0.0250
agriculture (0.0151) (0.0164)
Employment in industry 0.0573* 0.0814
(0.0340) (0.0391)
Population density 0.0372*
(0.0091)
Spati_al lag of population -0.0008
density (0.0030)
Macro-regional dummies YES YES YES YES YES YES YES
Constant 0.194 0.489* 0.143 0.117 0.109 0.178%*  0.147**
(0.278) (0.277) (0.202) (0.181) (0.190) (0.0506) (0.0507)
Observations 97 97 97 97 97 97 97
R-squared 0.209 0.173 0.144 0.134 0.105 0.113 0.035

*** n<0.01, ** p<0.05, * p<0.1 - Clustered - robustandard errors in parentheses
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Online Appendix C — Spatial autocorrelation tests

gure C.1. - Moran’s | test on the dependent varible (Patents’ growth rate)

W_GROWTHPAT

Moran's I=-0.0521

2

0

GROWTHPAT

4

Figure C.2 — Moran’s | Test for the Regression Reduals

W _RESI1

0

Moran’s | Residuals (Tab.1 - Col.1)

Moran's I= 0.0082

Moran’s | Residuals (Tab.1 - Col.2)

Moran's I= -0.0442

.
I <
Fex s ¥ 4] * ¥ *
A o N, ¥ A L
E3 % 2 ¥ 7 3 S ——
FULER R OR, & - LT
* * * * k
3 * * *
e ¥ *v--»% o x ok ERT
0 2 4 4 2 0 2 4

Moran’s | Residuals (Tab.1- Col.3)

Moran’s | Residals (Tab.1 — Col.4)

45




Crescenzi, Riccardo, Gagliardi, Luisa and Percoco, Marco (2013) Social capital and the innovative performance of Italian
provinces.Environment and Planning A, 45 (4). pp. 908-929. ISSN 0308-518X

Moran's I=-0.0263

Moran's I=-0.0153

2 3
2 2
B I z"
~ RES3 RES4
Moran’s | Residuals (Tab.1- Col.5) Moran’s | Residuals (Tab.1- Col.6)
EI - * xixii,%;?'%k 2 ' 5 K
z I I RN
R 2 S 55«0 L
) RESS ; : ; : !
RES6
Moran’s | Residuals (Tab.1-Col.7) Moran’s | Residuals (Tab.1 — Col.8)
. -
=
=
M_ *x “ 175
é . * - i*iﬂ;\', §IQ E—
= —— &iﬂ i =z
L T
* TF A Tyt
I RESIVM3
RESM3

46




	Crescenzi_Social_ capital_innovative_2013_cover
	Crescenzi_Social_ capital_innovative_2013_author

