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Innovation will play a key part in this systemic change. 

In order to rethink our ways of producing and 

consuming, and to transform waste into high value-

added products, we will need new technologies, 

processes, services and business models which will 

shape the future of our economy and society. Hence, 

support of research and innovation will be a major 

factor in encouraging the transition; it will also 

contribute to the competitiveness and modernisation 

of EU industry. 

EEA-ETC/WMGE, 2016:

- “a circular economy represents a fundamental 

alternative to the linear take-make-consume-dispose 

economic model that currently predominates. “

- Waste can be prevented in the production phase by 

improving material efficiency, 



The role of Eco-Innovation – our focus

• The transition to a circular economy is a complex 
process involving fundamental changes to production-
consumption systems that affect the environment. 
These include financing mechanisms, consumer 
behaviour, government intervention such as tax 

policy, and technological, social and business 

innovation 



Literature – 1 

• The literature on eco-innovation is substantial -

• Neoclassical partial equilibrium (Milliman and Prince, 1989; Downing and White, 
1986; Requate and Unold, 2003; Requate, 2005)

• Porter related (Porter, 1991 and 1995; Horbach et al., 2012; Kneller and Manderson, 
2012)

• Fewer contributions link to resource efficiency:

• Cainelli et al., 2015 Address the role of local policy environments and regional 
features. Evidence, based on Italian data, supports the role of regional factors 
related to waste management and policy. 

• Franco and Marin, 2015: detailed analysis of direct and indirect, namely induced, 
policy effects on innovation and productivity.



Literature – 2 

• CE concept dates back to Pearce (1990); Geissdoerfer et al., 2016; 
Kirchherr et al., 2017: definitions and links with sustainable 
development

• De Jesus et al., 2018: Micro CE - Circular models implemented by 
individual actors

• De Jesus and Mendonça, 2018: relevance of “soft” drivers (i.e. social, 
regulatory or institutional) and “hard” barriers (technical, financial)

• Su et al., 2013: Relevance of government intervention and demand 
related efforts in driving innovation and CE deployment in China



Hypotheses: Micro CE – regulatory setting

• Main target of CE inducing innovation: goods or services; Government role is key 
regarding the creation of a CE, ensuring adequate regulatory frameworks

• There seems to be agreement on the potentially positive impact of 
environmental regulation strictness on the incentives of regulated firms to adopt 
cleaner technologies. Literature on the incentives by firms to invest in EI to 
reduce compliance costs and/or emissions and the so-called “Porter Hypothesis”, 
which stresses the potential virtuous link between environmental regulation and 
competitiveness. In the original formulation (Porter, 1991 and Porter and van der
Linde, 1995), such theoretical conjecture suggests that more stringent 
environmental policies do not (necessarily) cause loss of competitiveness

• Testable implication H1. Stricter environmental regulation boosts adoption of 
cleaner technologies - Milliman and Prince (1989) and Downing and White (1986)



Hypotheses: Micro CE – demand side

• CE considerations may prove to be an opportunity for positive business 
differentiation, the development of new CE-friendly business models, and 
increasing resource efficiency

• EI as a tool to address bottlenecks in product durability and quality, in designing 
efficient products

• Our second research question deals with the role played by market conditions, 
the most prominent being market demand, on the incentives to adopt cleaner 
technologies. Horbach et al. (2012) identify “market pull factors” as potential 
drivers of eco-innovation incentives. Among these factors, an important role is 
played by customer benefits (Kammerer, 2009), so that indeed market demand 
for green goods can in principle drive eco-innovation (e.g. van den Bergh, 2008). 

• Testable Hypothesis H2. Market demand for “green” products is expected to 
encourage eco-innovation adoption - Jaffe and Palmer (1997) and Kozluk and 
Zipperer (2015)



Data and model (1)

• Our dependant variables that capture CE related EI are:

• ECOMAT (Environmental benefits from the production of goods or services 
within your enterprise - Reduced material use per unit of output);

• ECOREC (Environmental benefits from the production of goods or services 
within your enterprise - Recycled waste, water, or materials);

• ECOREA (Environmental benefits from the after sales use of a good or service 
by the end user - Improved recycling of product after use). 

• These are three measures of adopted technological EI aimed at 
improving the performance of products and processes in a way which 
is compatible with a Circular Economy based view.



Data and model (2)

• Other explanatory variables:

i. RRDIX which is a dummy taking value 1 if the firm undertake in-house 
R&D;

ii. GROUP is dummy taking value 1 if the firm belongs to a business group; 

iii. C_HO is dummy taking value 1 if the head office of the business group is 
located in the same country of the firm 

iv. MARLOC, MARNAT, MAREUR and MAROTH are dummy variables taking 
value 1 if the geographical market of the firm is respectively local, 
national, European or global (MARLOC is the reference dummy); 

v. EURO is a dummy variable that takes value 1 if the country where the 
firm is located is within the Euro area

• Industry and size dummies included



CIS data

• The bulk of our data come from the EU Community Innovation Survey (CIS5, covering the 
period 2006-2008). The main explanatory variables are linked to “Existing environmental 
regulations or taxes on pollution” (ENREG), to test hypothesis H1, and “Current or 
expected market demand from your customers for environmental innovations” (ENDEM), 
to test H2. 

• See Veugelers (2012), Borghesi et al. (2015), Ghisetti et al. (2015)

• We consider a sample of approximately 48,059 service and manufacturing firms for 
2006-2008 period. These firms are located in nine different European countries: Portugal, 
Estonia, Hungary, Sweden, Lithuania, Germany, Italy, the Czech Republic, and Romania

• Countries are selected according to data availability, but can be considered 
representative of the whole environmental innovative activities under scrutiny in this 
paper - between 73.15% (ECOREC) and 77.29% (ECOREA) of all eco-innovation in the 
manufacturing sector, according to Eurostat data (extracted 2/5/2017). 

• We also use data concerning environmental taxation, GDP, and blood donation, that are 
introduced to build instruments to control for potential endogeneity



Methodology

• Probit: this estimator is not appropriate since we suspect for the 
presence of endogeneity problems in our two main regressors: the 
regulation and the market demand variables. For this reason, we 
decided to estimate our baseline specification using different 
alternative methodologies. 

• Linear probability model (LPM) with instrumental variables. This 
method is often employed in the empirical literature ignoring the 
binary outcome. In fact, if some regressors are endogenous they will 
be correlated with the error term. In this case, it is necessary to use 
an instrumental variable approach, estimating the equation with 2SLS 
given an appropriate set of instruments for the endogenous variables.
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Summarizing (1)

• While ENREG maintains its positive sign across specifications though 
changing the coefficient size, the evidence regarding ENDEM is not 
stable, and loses significance in the IV estimations. 

• It seems that while the effect of environmental regulations is robust 
across typologies of CE innovations, it is relatively more relevant for 
process oriented innovations (ECOMAT, that captures 
material/resource efficiency and ECOREC, which describes recycling 
behaviour towards closing production loops) rather than product 
innovations (ECOREA, namely improved product recycling after use, a 
key circular economy innovations). 



Summarizing (2)

• The public good nature of innovation seems to emerge from the non 
significant or negative effect of dummies related to wider market 
features: firms fail to internalise impacts that are far from their 
boundaries.

• a negative sign is related to in-house R&D:

• general R&D investments targeted to general innovations (firms with in-house 
R&D tend to focus on general non-eco innovations), 

• the literature on EI has seldom shown very robust and constant (across 
datasets and sectors) roles for R&D among the drivers

• The overall evidence could also be driven by the specific set of countries 
defined based on CIS data availability for EI. 



Future research

• Analysis on a subset of countries, to investigate further the specificity 
of results (e.g. impact of R&D) 

• New CIS (2011-14) – still limited coverage

• Ad hoc EU wide survey



THANKS FOR THE ATTENTION
(AND FOR QUESTIONS AND SUGGESTIONS)

www.sustainability-seeds.org

It could have been worse


