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“The carbon emissions reduction targets will 
stimulate innovation in industry and enable 
manufacturers to take advantage of the transition 
to a low-carbon economy and thus enhance their 
long-term competitiveness. This regulation should 
give manufacturers a first mover advantage in 
world markets where similar CO2 standards are 
likely to follow.”

 – Connie Hedegaard (February 2011)
European Commissioner for Climate Action
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Does Environmental Policy Induce ‘Green’ Innovation?

Yes... mostly
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Strong effect Weak effect No effect
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Matching on:
Country
Sector 
Total and low-carbon patents
Turnover
Year of incorporation

Outcome measured:
Di!erence in low-carbon patenting 2000-2004 to 2005-2009



Does matching work?



Does matching work?



Di! in Patents

0



Di! in Patents

0



Di! in Patents

0

0
95% CI: ±0.001



Competing explanation 1:
Artifact of how we measure technological 
change

Too narrow?
 – Extended “low-carbon” de"nition
 – Patents "led with national patent o#ces

Too coarse?
 – Citation-weighted
 – Family size-weighted



Competing explanation 2:
Hidden bias in study design

Estimating “known e!ects”:
 – Non-greenhouse gas pollution control technologies



Competing explanation 3:
Non-EU ETS "rms responding to EU ETS

Response because of “peer e!ects” or “market e!ect”

Re-match with Bulgaria, Norway, Romania, and Switzerland



Competing explanation 4:
Estimate valid for sub-sample, not EU ETS

Use 2005 turnover "gures

Over 3’000 matched groups

Distribution of "rm characteristics much the same



Competing explanation 5:
Omitted variable bias

Corr(EU ETS, Omitted variable) > 0
Corr(More patents, Omitted variable) > 0

Corr(EU ETS, Omitted variable) < 0
Corr(More patents, Omitted variable) < 0

Corr(EU ETS, Omitted variable) > 0
Corr(More patents, Omitted variable) < 0

Corr(EU ETS, Omitted variable) < 0
Corr(More patents, Omitted variable) > 0
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“Competing” explanation 6:
Technologies developed further up the 
technology supply chain

Firms in sample "led over 25’000 patents

2% of patents protecting low-carbon technologies



EU ETS appears insu!cient

Complementary policies?

http://cto.independentplymouth.info/wp-content/uploads/2011/04/TAKEAWAY_LOGOv3.jpg

http://blogs.ft.com/energy-source/files/2010/08/wind-turbines1.jpg
http://blogs.ft.com/energy-source/files/2010/08/wind-turbines1.jpg
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