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The mission of the ICCT is to dramatically improve the

environmental performance and efficiency of cars,

trucks, buses, and transportation systems in order to
Top Ten Eleven Vehicle Markets, 2009 protect and improve public health, the environment, and
quality of life.
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THE REGULATORY ENGINE:
HOW SMART POLICY DRIVES
VEHICLE INNOVATION
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Who Killed the Electric Car? SONY PICTURES CLASSICS

Alan C. Lloyd Ph.D: Chairman of California Air Resources Board 1999-2004,
Chairman of the California Fuel Cell Partnership, 2003, ©2006 SONY PICTURES ENTERTAINMENT INC
Secretary of the California Environmental Protection Agency, 2004-present

Photos courtesy of Sony Pictures Classics, all rights reserved
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T
Porter Hypothesis is the notion notion that well-

designed environmental regulation can spur
Innovation and improve competitiveness.

= Set performance standards rather than specify methods

= Utilize phase-in periods tailored to industry investment and new
product cycles

= Ensure predictable evolution of standards over time
= Where appropriate, set prices for resources that reflect true cost
= Pursue national and international harmonization of regulations

= Simplify regulatory processes and make them less costly, less
time-consuming, and more transparent

- e.g., timely reporting and selective auditing, versus detailed and
expensive compliance processes for everyone
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-
Regulation and Technological Innovation: Some

Hypotheses

= High volume, mature sectors are resistant to change

— Generally fine with environmental monitoring and reporting that
improves efficiency

— Able to fight off major changes
= Greater lead time leads to greater degree of innovation

= Greater degree of innovation comes from smaller firms and
new entrants
= Most compliance strategies incremental in nature
— Although diffusion of incremental innovations is much faster

= Greater requlatory flexibility tends to evoke a lower cost and
superior technological response
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T
One view of regulatory design strategy based on innovation
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T
One view of regulatory design strategy based on innovation
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Contrasting sustaining and disruptive innovation

» Ashford
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Comparison of Passenger Vehicle GHG standards
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Interplay between standards and CO, emissions

Adjusted CO2 (g/mile)
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Historic development of CO, emissions in EU
New passenger cars 1995-2010
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GHG Emissions (gCO2e/mi)
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A size-based standard fully captures benefits of lightweighting

= Mass-based design:
Efficiency: 11-14 g CO,/km benefit

= Size-based design:
— Efficiency: 11-14 g CO,/km benefit -

— Lightweighting: 7-8 g CO,/km actual benefit -

Lightweighting: only 2-3 g CO,/km compliance benefit
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Flexibility mechanisms in the proposed 2017-

2025 standards

= Credits
v" Air-conditioning (refrigerants and efficiency)
X Flex-fuel vehicles
? Electric drive credits
? Off-cycle emission reductions
? Pick-up truck design
= Trading, transfers, carry forward, carry backwards of
compliance obligations

= Temporary lead-time allowances for smaller
manufacturers
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Example of not so smart fiscal incentive: U.S.

Federal Tax Credit for AFVs/HEVS

Tax Credits in US$
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