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Summary 
This paper investigates the drivers of the environmental innovations (EI) introduced by firms 
in local production systems (LPS). The role of firm network relationships, agglomeration 
economies and internationalization strategies is analysed for a sample of 555 firms in the 
Emilia-Romagna region, North-East of Italy. Cooperating with ‘qualified’ local actors – i.e. 
universities and suppliers – is the most important driver of EI for most firms, along with their 
training policies and IT innovations. The role of agglomeration economies is less clear and 
seems to depend on the EI propensity of more locally oriented firms playing in district areas, 
which might even turn agglomeration into dis-economies. Networking effects and 
agglomeration economies are instead found to strongly promote the adoption of EI by 
multinational firms, thus highlighting the importance of local-global interactions. We 
provide some interesting findings for particular kinds of challenging EI in fields as CO2 
abatement and ISO labelling, generally extending the analysis EI driver by joining local and 
international factors. 
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1
  E.g. in the EU funded MEI (Measuring Eco-Innovation) research project, eco-innovation is defined as 

“the production, assimilation or exploitation of a product, production process, service or management 

or business method that is novel to the organization (developing or adopting it) and which results, 

throughout its life-cycle, in a reduction of environmental risks, pollution and other negative impacts of 

resources use (including energy use) compared to relevant alternatives”. Apparently related are 

environmental technologies, defined as “all technologies whose use is less environmentally harmful 

than relevant alternatives” (definitions are cited by Kemp, 2010, in press). 
2
 Del Rio-Gonzalez (2009) suggest an agenda for researching the drivers of EI. 
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3
 Relevant examples of this perspective are Horbach and Oltra (2010), Johnstone and Labonne (2009), 

Ziegler and Nogareda (2009), Wagner (2008, 2007a,b, 2006), and Kesidou and Pemirel (2010). 
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4
  Particularly relevant in this last respect is an important hypothesis that emerged from the social 

capital literature (Glaeser et al., 2002), i.e., the positive relationship between R&D and social capital. 

In an impure public goods framework (Cornes and Sandler, 1986), social capital arises as intangible 

asset, defined as firm investments in co-operative/networking agreements (Mancinelli and Mazzanti, 

2009; Capello and Faggian, 2005). The role of social capital investments for firms' innovation at the 

local level emerges from different perspectives (e.g. Cooke and Wills, 1999).  We also note a bulk of 

studies that assessed the role of cooperative behavior for driving the adoption of  technological 

innovation (Fritsch and Franke, 2004; Fritsch and Lukas, 2001; Cassiman and Veugelers, 2005, 2002) 
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5
  Although this idea is very intuitive (e.g. Sanna-Randaccio and Sestini, 2009), PHH has not found 

consistent empirical support (e.g. Brummermeier and Levinson, 2004; Smarzynska Javorcik and Wei, 

2004), and has become a current research topic. In particular, the econometric complexity of the 

testing  procedure (e.g. Levinson and Taylor, 2008) is addressed along with the problem of the latent 

variables which are assumed in testing (Wagner and Timmins, 2009), and of idiosyncratic sector 

features (Cole et al., 2010). In this paper we do not directly assess the role of regulatory instruments in 

driving EI, an aspect that is central to PHH. However, the firms we analyze belong to industries 

embedded in a (European, global) market that is increasingly characterized by environmental policy, 

both in terms of existing (EU ETS) or expected regulations.  
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6
  Germany is a leading exponent of this strategy in terms of its economic system and approach to 

regulation (Kammerer, 2009; Rehfeld et al., 2007; Frondel et al., 2006). 
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7
  Some studies focus on the specific propensity of export-oriented SME to adopt EI (Martin-Tapia et 

al., 2008), given that SME account for 60% of the world’s greenhouse gas emissions. 
8
  In terms of the trade partner, it is clear that trade relationships with countries with low environment-

efficiency would be expected to reduce the positive externalities identified above. In terms of traded 

good, the impact of trade in intermediate and final goods should be different from the impact of 

capital goods, while their use in more or less pollution-intensive goods should be controlled for 

(Perkins and Neumayer , 2008). 
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9
  More in general, innovation in ICT can stimulate “green” economic growth and spur a recovery from 

the current global crisis; it is therefore worthy more applied research in this field (OECD, 2009) 
10

 As we will see, unfortunately, our empirical analysis captures only adoption intensity. We note the 

recent November 2010 ZEW (Centre for European Economic Research) workshop on ‘IT and the 

green economy’ that collected some of the new works o the theme and provided an update of the 

research agenda. Presentation are available at the ZEW website. 
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  As we will see, in the survey we also elicited the presence of environmental R&D, which is also 

addressed by the literature (Arimura et al., 2007). However, we will not exploit this as a covariate 

given the expected and very high correlation with R&D tout court.  
12

  MAH is defined as “an establishment containing dangerous substances (used in the production cycle 

or simply stored) in quantities that exceed the thresholds established under the Seveso regulations 

(Directive 82/501/ EEC, plus subsequent modifications)” (ISPRA, 2009, p.47). 
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  The survey response rate was around 30%; and the data are strongly representative of industry, size 

and province. The questions on eco innovations (reported in the Appendix) are consistent with the 

most recent CIS wave eco-innovation section, and with the conceptual framework described by Kemp 

(2010) and Kemp and Pearson (2007) among others. Questions on eco-innovation included the 

adoption (yes/no) of eco-innovations in 2006-2008, the aims or pursued benefits of eco-innovation 

adoption (CO2 abatement, pollution abatement, energy/material saving), the adoption of EMS systems 

(EMAS, ISO, others), investments of own resources in eco-innovation (R&D, equipments, clean 

technologies), motivation for eco-innovation (legislation compliance, market demand, expected policy 

developments, expected change in demand), adoption of eco-innovation during the crisis. The 

questionnaire is available upon request. 
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  ID are identified following the Sforzi-ISTAT methodology (ISTAT 1997), according to which there 

are 11 in ER. Although the methodology suffers from some limitations (see Brusco et al., 1996:19) 

that can be overcome by applying more complex and sophisticated statistical algorithms (Iuzzolino 

2005), we here use the official definition of ID by ISTAT, based on the previously described statistical 

procedure. 
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  EMS is not analyzed given the very small number of cases. 
16

  So called “green R&D” is highly significant in explaining EI; however, it is not included since the 

two are perfectly correlated. 
17

  The questionnaire asks about the adoption of ICT innovations from the simplest to integrated ones 

such as intranet, CRM, etc. Information on ICT adoptions is available upon request.  
18

  Rochon-Fabien and Lanoie (2010) investigate the benefits of an original Canadian training program, 

the Enviroclub initiative. This initiative was developed to help SMEs improve profitability and 

competitiveness through enhanced environmental performance. The role of training as a HPWP that 

enhances green innovation adoptions and complements EI implementation requires further study.  
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  The coefficients of cooperation with university are generally larger than the coefficients of 

cooperation with suppliers. 
20

  This is not a new result in ER, given that we found similar outcomes in studying the EI adoption in a 

single province (e.g. Reggio Emilia). Mazzanti and Zoboli (2009) also find a similar not significant 

effect of size in a study of networking activity to promote green R&D. 
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  Relative performance in EI may depend on the sector environmental performance. If we compare DI 

and DK (ceramics and machinery), for example, we see that the former is responsible for very high 

levels of emissions for CO2, SOx, NOx, PM10 per unit of value. Machinery performance is relatively 

better. This might be driving the lower observed EI effort. If the EU ETS price stabilizes at a medium 

high level, this might promote further innovation oriented abatement efforts by high emitters.   
22

  This result is consistent with those in Horbach and Oltra (2010) for Germany and France. Given the 

strong international links between ER and Germany, this result would need to be controlled for by 

referring to intra vs. extra EU international trade. Unfortunately, we do not have the necessary data for 

this control: in particular, information on capital imports, which may be a primary way for innovation 

diffusion.  
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  This result is consistent with anecdotal evidence for ‘German’ based ownership of chemical firms 

(e.g. BASF), which in all cases and situations stimulated an upgrade and new adoption of green 

techno- organizational innovations. 
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i Environmental innovations are a product/service, a process, a marketing/organizational strategy 

improved in a substantial way in order to generate significantly larger environmental benefits compared 

to existing alternatives. Such benefits may either constitute the main aim of the innovative development, 

or being second order indirect effects. Benefit can be generated during the production of the good/service 

and/or during the post selling consumption phase.  
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