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 The Strategy EU2020 sets out guidelines for a new economy 
where the crisis should be turned into an opportunity for 
creating jobs, building a smarter and greener economy that 
rest on innovation and better use of resources (Europe 2020, 
2014). 

  

 The Paris Agreement sends a clear signal to investors, 
businesses, and policy-makers that the global transition to 
clean energy is here to stay and resources have to shift away 
from polluting fossil fuels. 

Motivation 
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INNOVATION AS A DRIVER 
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Green innovation: what is it? 

 Similar to conventional 
innovations (van Leeuwen 
& Mohnen 2013) 
 

 Double externality 
problem --> regulatory 
push/pull effect (Rennings 
2000) 
 

 Porter hypothesis (Porter 
& van der Linde 1995): 
highlights stringency of env 
regulation in triggering green 
inno.  
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Green innovation: Spanish context 

 Aim to use green innovation to 
boost the economy (Barranco 2013) 
 

 Moderate innovator (Hollanders & 
Es-Sadki 2013) 
 Spanish gross domestic R&D 

expenditure 0.5% below the EU 
average (Eurostat 2013)  

 1,23% 2013 
 

 Advanced in green innovation 
 Composite index of eco-innovation 

scoreboard  
 Voluntary green certifications: 

ISO14001 (1st Europe, 3rd World), 
EMAS 
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 Around 3% of annual private R&D investment devoted to 
environmental objective (Total industry) in the period 2008-
2013. 

 

 All industry sectors invest in environmental R&D.  

 Main sectors: Repair and Installation of Machinery and 
Equipment (10.9% in 2013), Paper, publishing and printing (9.3% in 
2013); Non-metallic mineral products (8%); Metal products (5.5%).   

 

 22.6% of firms consider of high importance the innovation 
objective: “To reduce environmental impact” 

 

Some Spanish Evidence 
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The MODEL 

Source: Horbach & Rennings, 2011 
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FIRST SET OF DRIVERS:  Environmental Firm strategies (to prevent pollution) (Wagner, 2009; Hart, 1995) 

 Investment in the production process 

 Investment at the end-of-pipe 

 Acquisition of energy products 

 Env Management system - EMS 

   

SECOND SET OF DRIVERS: Regulation and other policy measures  (Del Río, 2009; Horbach et al., 2012; 
Veugelers, 2012; Marin, 2014) 

 Public funds to support R&D (not specific for environmental R&D. No information) 

 Energy taxes 

 Environmental taxes (pollution and resources) 

 Stringency of environmental regulation (Constantini and Crespi, 2008; Marin, 2014)  

 Objective of innovation: Meeting regulatory requirements (Campí et al. 2014) 

Research questions 
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WHICH DRIVERS FOSTER ENVIRONMENTAL R&D INVESTMENT? 



Data 
 
 Empirical analysis of eco-innovation faces data availability problems (Del Río, 

2009; Veugelers, 2012) . Particularly, data on private environmental R&D 
investment are usually reported only by the economic sector. 
 

 We have compiled a database with different sources and asking statistical office 
of Spain for specific exploitation of data 
 

 Database: Panel data. Industry level data (22 sectors). Period 2008-2013. Spain 
 Community Innovation Survey for Spain (Oslo Manual),  
 Industrial Companies Survey,  
 Environmental Protection Activities Survey,  
 Environmental Taxes Account and  
 Air Emission Account 

Empirical Strategy 
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MODEL AND VARIABLES 
 
R&Dit = β0 + β1Firm/Markets/Techit + β2Stragiesit + β3Regulationit +µi + eit  

     
  

  
DEPENDENT VARIABLE: Environmental private R&D expenditure.  

 
Private R&D investment in control and care of the environment (distribution by socio-
economic objectives according to the purpose of the R&D programme or project).  
Source: R&D Survey for Spain (Frascati Manual) 

 
EXPLANATORY VARIABLES: general industry R&D and environmental R&D drivers 
 
Control for individual heterogeneity (sectors). 
Time dummies to control for cyclical effects. 
 

Empirical Strategy 

June 27-28, 2016 7th Atlantic Workshop on Energy and Evironmental Economics 



METHODOLOGY 
 Random effects.  

 First problem: Are x and µi correlated? 

 Hausman test reject Ho: no correlation of explanatory variables with µi 

 Solution: We include explicitly that correlation using µi  = λ𝑋 I + vi 

 

 Robustness:  

 Is there any x endogenous? 
 Use funds, investment prod process lagged one period 

 Placebo test: R&D investment. 

 

Empirical Strategy 
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Conclusions 
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MAIN 
DRIVERS 



 The use of subsidies to stimulate environmental innovation 
represents a key factor to develop green technologies. 
Instruments as environmental taxes or stringency are more 
effective than general ones. 

 

 The design of policy and regulatory measures is determinant 
to foster companies to be green, it should be implemented 
using prizes instead of punishments and in the case of punish, 
the better is to use specific environmental taxes. 
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Policy Implications 



Thank you for keep 
on green!!! 
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