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Principles of Innovation-Inducing 
Environmental Policy Design

• Stringency – is the environmental policy target constraining 
(i.e. is there a shadow price)

• Depth – are there incentives to innovate throughout the range 
of potential objectives

• Incidence – is the point of incidence of the policy directly on 
the externality or is it on a ‘proxy’ for the pollutant

• Uncertainty – does the policy measure provide a consistent 
signal to investors

• Flexibility – does it let the innovator figure out the best way to 
meet the objective 



On-Going Work: Evidence Based on Patent Data
(Working Party on National Environmental Policies)

• Use of PATSTAT database – allows for rich ‘search strategies’ 
in all environmental spheres, including climate change 
mitigation

• Worldwide coverage (data from 80 national and regional 
patent offices – i.e. all OECD countries, BRICs, etc.)

• Possible to develop accurate indicators of eco-innovation using 
keyword searches 

•Also - possibility to develop indicators of technology transfer 
(international patent families)

• Links with other sources of data feasible (i.e. PRTRs and 
financial data from ORBIS)



‘Environmental’ Patent Application –An 
Example



Areas Examined of Relevance for Climate Change

• Renewable energy (biomass, geothermal, hydro, ocean/tide, 
solar, waste-to-energy, wind)

• Energy efficiency of buildings, building materials,  and 
lighting

• Motor vehicle fuel efficiency and alternative-fuelled vehicles 
(hybrid and electric)

• Methane destruction and carbon capture and storage

• Energy efficiency in manufacturing (cement) 



Growth rate in patenting relative to ‘baselines’



Technological ‘Generations’: 
The Case of Solar Power
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Who Innovates?
Hybrid Vehicles Patents (2000-2004)
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Assignees of Carbon Capture Patents
(1990-2004)

Assignee Country Share

MITSUBISHI CORP JP 14.9%

KANSAI ELECTRIC POWER CO           JP 9.0%

MARINE DESALINATION SYSTEMS    US 2.8%

PILKINGTON GLASS LTD               GB 2.1%

TOKYO SHIBAURA ELECTRIC CO         JP 2.1%

UNITED TECHNOLOGIES CORP           US 2.1%

AGENCY IND SCIENCE TECHN           JP 2.1%

ADVANCED ELECTRON BEAMS INC        US 1.7%

SHELL INT RESEARCH                 NL 1.7%

AIR LIQUIDE                        FR, US 1.4%

TOSHIBA KK                         JP 1.4%

INST  FRANCAIS DU  PETROL            FR 1.4%

BOC GROUP PLC                      GB 1.4%

PRAXAIR TECHNOLOGY INC             US 1.0%

TNO                                NL 1.0%

GLOBAL RES TECHNOLOGIES LLC        US 1.0%

CANADA NATURAL RESOURCES           CA 1.0%

NORSK HYDRO AS                     NO 0.7%



What Encourages Innovation?  Preliminary 
Evidence Based on Renewable Energy and 

Alternative-Fuelled Vehicles

• Prices matter – i.e. barrel of oil for renewable energy 
generation and fuel price for motor vehicles

• But for technologies which are less mature (e.g. solar 
concentrating power or electric vehicles) public expenditures 
on R&D are important

• In addition – less mature technologies require ‘certainty’ in 
policy incentives in order to induce innovation

• Finally, general scientific capacity in all areas is the biggest 
‘driver’ of innovation

• On-going work in different areas and further model 
refinement



International Transfer of Climate Change 
Mitigation Technologies

• New work on ‘globalisation’ of eco-innovation, with focus on 
technology transfer related to climate change mitigation

• Assessed via spatial patterns of ‘priority office’ and ‘duplicate 
office’ patent claims

who are sources;

who are recipients;  

and why?

• Assessment of role of policy design (source and recipient), 
absorptive capacity, market factors and Kyoto mechanisms



Globalisation of Climate Change Mitigation 
Technologies



‘Duplicate’ Patent Applications for 
Renewable Energy Technologies in non-

OECD Countries



Example: Solar Photovoltaics to/from Israel

•



Climate Change Innovation 
and Absorptive Capacity
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