California Green Innovation Index

Presentation by:
Doug Henton



About Next 10

Founded in 2003
Independent, Nonpartisan, Nonprofit
Focus: Budget, Infrastructure, Green Economy

Commissions expert research to educate, engage,
empower
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About the California Green Innovation Index

= Analyzes key economic and environmental indicators

= Green innovation has helped us reduce GHG emissions
and grow the state’s economy

= Tracks performance as we work toward AB 32 goals

e Innovation is the driver of California’s economic and environmental
progress

e The first wave of green innovation
e Tracking signs of the next wave of green innovation
e The challenge and prospects for the future
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WAVES OF INNOVATION

PERFORMANCE

INTERNET

PERSONALIZED
PERSONAL MEDICINE
COMPUTER
GENOMICS
INTEGRATED ENERGY EFFICIENCY &
CIRCUIT CLEAN ENERGY
RECOMBINANT
DEFENSE ONA ENERGY EFFICIENCY
TIME
1950 1960 1970 1980 1990 2000
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POLICY INNOVATIONS: 1947-1987

California Policy Innovations Over Time (Regulatory, Investment, Incentives)

Set in Context with U.Si.gsl:ulicy Innovations and Other Historical Events

Clean Air Act 1974 180
1965 Lawrence Berkeley Laboratory's Center g;zﬁ:::?:;:::;zﬁ?nﬂ 1986
f 1 N for Building Science Established J ; lanni d
Mol Emissors /8074 ‘ Liailty At (CERGLA) il Gty Fght o Ko
‘3"126; c 1976 the Superfund program Aot (EPCRKA)
Statistical model illustrating
1955 Air Quality Act o i - 1987
; - . ergy-savings potential through 1977 ; .
National Air Pollution e i National Appliance Energy
Control Act ?ouggLr;igceﬁrmenw is released Clean Water Act Cotbervation
| J | e
| | I |
1967 1974 1977 1978
1947 . 1950 California Air Resources CA Energy Commission Efficiency Standards  Efficiency Standards
Los Angeles Air Pollution  Galifornia Motor Vehicle  Board established is created for appliances for new buildings
Control District created;  pojlution Control Board (Title 20) (Title 24)
firstair pollution agency  created to test automobile
in the US. emissions and set standards. 1982
California PUC
orders removal
of financial barriers
L e L ] to utilities and L
@ First in United States energy efficiency
investments
‘ 1980 - 1983 1986
Efficiency Standards Efficiency Standards

for appliances - Florida, | for appliances
Kansas and New York - Massachusetts



POLICY INNOVATIONS: 1989-2007

1989

Montreal Protocol
on ozone-depleting
chemicals implemented

1990

Clean Air Act Amendments of 1990 set new
automobile emissions standards, low-suliur gas,
required Best Available Control Technology (BACT)
for toxins, reduction in CFCs.

5/2000- 9/2001
California Energy Crisis
1996
Electric Industry
Deregulation Law

2/2007

Utah, Manitoba &
British Columbia
join Governor's
West Coast Global
Warming Initiative

2003 2006 2007

Governor's West Coast Film release: Commonwealth

Global Warming Initiative Who killed the electric car? of Massachusetts v.

(CA, OR, WA) An Inconvenient Truth Environmental
Protection Agency

oinia Energy Commission’s
Interest Energy Research

[Plﬁm:ar{q@ Established

| 2001

| Adopted by Oregon

ia Climate

A istry is
man 12)

CA Renewable Portfolio
Standard (RPS)

California AB 1493
sels standards for
emissions of CO2 and
other greenhouse gases
from automobiles and
light duty trucks.

o

a Global Warming

Act of 2006 (AB 32) Regional

jon Initiative

9/20

California PUC
approves incentives
for investor-owned
utilities in meeting
energy savings goals

2006
California Greenhouse Gas

2004 | | 2007
Adopted by Idaho | | Adopted by Maryland




ATTITUDES

PEOPLE

BEHAVIORS

Greenhouse
Gas Emissions

PERFORMANCE

Economy:
Jobs, Income
INVESTMENT

PRIVATE
SECTOR

BUSINESS

STANDARDS

POLICY

INCENTIVES
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(Metric Tons CO2 Equivalent per Thousand, inflation adjusted U.S. Dollars GDP

CA is more
energy efficient
and its
economy less
carbon
Intensive than
the US.
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e CA per capita emissions

e  CA per capita GDP

EMISSIONS AND GDP

California’s economic
growth is increasingly
less dependent on the
production of
greenhouse gases.
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Indexed to 1870

e CA Total Consumption
@ Rest of U.S. Total Consumption

@ (A Per Capita
Rest of U.S. per Capita

Although total energy

ption relative to 1970 levels
has increased similady in California and the rest of the
US, trends in per capita consumption (a measure of
efficiency) have taken very different paths. Since 1980, i B i e

per capita consumption in California has continned

to decrease relative to 1970 levels.
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1970

2004

Sourca: Enengy Information Administration: U.S. Census

Like the US: total
consumption
continues to rise.

Unlike the US:
CA Is more
energy efficient
now than in
1970.



NEXT 10 [

RESIDENTIAL GAS & ELECTRIC BILLS
Monthly average, 2005

California’s energy
efficiency translates
iInto lower bills for
consumers.

California Florida Texas US w/o CA




o Florida
L e e S T CEE
US without CA
L e e T e
@ California

0%
TI ggn 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source: Energy Information Agency, U.S. Department of Energy; Bureau of Economic Analysis, U.S. Department of Commerce

Expressed as a fraction of GDP, CA spends half as much
on electricity as Texas.
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ANNUAL ENERGY SAVINGS

From efficiency programs & standards

Gigawatt-hours per year
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Raote: This datnsat s part of & demand forecnst output. As of Octobar 2007, the CEC doss not hava 2004 and 2005 datn avallabla yol,
o for 1o this porticulor set of dato.

In 2003, CA saved
40,000 GW-hours
through utility
efficiency programs
which equated to
15% of total annual
electricity use.



@ California

@  Rest of U.S.

1995 1996 1997 1998 1989 2000 2001 2002 2003 2004 2005

California Department of Transportation Califormia Motor Vehicle Stock, Travel and Fuel Forecast

Compared to the rest of the country, vehicle-miles traveled
by Californians has increased only modestly.
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ENERGY FROM SOLAR INSTALLATIONS

IN CA: Grid-connected solar photovoltaics

225,000 i
000 -= - mdm b e e e e e Note: The Self-Ge !
I.--::c:;.'imjﬂqqmm f;:f;;::’ 2 O O O total

£ated Emerging Renewables
Program were replaced by kW d d d

- 175,000 the California Solar a e
2 Initiative in 2006. h h
g 150,000 i g
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100,000 =i
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% 75,000 . in California
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incentive programs . .
Incentives
01931 1984 1987 1990 1993 1996 1999 2002 2006 m akl n g

Note: The Self-Generation Incentive Program and the Emerging Renewablas Program were replaced by the California Solar Initiative in 20086,

.
Source: California Energy Commission I m p aCt
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ALTERNATIVE FUEL VERICLES

Growth in operational vehicles registered

100 = 2000 Values

0
2000 2001 2002 2003 2004 2005

Nate: Includes hybrid and electric vehicles as well as vehicles running on natural gas. Does not indude diesel engine

vehicles or vehicles running on all alcohol based and gaseous noncarbon fuels
Source: California Department of Motor Vehicles

Hybrid, Natural Gas
& Electric Vehicles

@ Total Operational Vehicles

Registrations of alternative fuel vehicles are increasing 18x
faster than total vehicle registrations.
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PATENTS BY GREEN TECHNOLOGY
CA share of US green tech patents

Fuel Cells mmmm
Hybrid Systems s
Batteries mmmm

Wind Energy mm

Solar Energy

Percentage of US Green Technology Patents

55%
50%
45%
40%
35%
30%
25%

15% -l -4
10% --

9% =~

0%

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Source: 1790 Analytics, Patent Search by Technolog-y; US Patent & Trade Office Patent File

CA contributes strongly to US patent registrations in green
technology: 44% of solar and 37% in wind technologies.
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VC INVESTMENT IN ENERGY TECH

Investment in California companies

Milkcna of dollars invested in Califomia companies
w . o @ -
=2 = 2 = =

S0
1096 197 1998 1999
Souroe: Neh Power

& = 2
‘Calfornia Share of Total US Investment

Attracting $884 million
iIn 2006, California is
the top recipient state
for energy Venture
Capital.




VC INVESTMENT IN CLEAN TECH IN CA
By cleantech segment; Q1-Q2 2007

California attracted 49%
of all cleantech VC
Investment in the U.S.
during the first half of
2007.

53% was in Energy
Generation.

ofradt Infrastructure
Agriculture

Materials

Source: Cleantech Network, LLG Other
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Source: Mational Estobishmant Time: -Sorios Datobase

California’s green
establishments
have grown by 84%
In number and have
added more than
10,000 jobs

since 1990.



Though more
concentrated in
concansn T 3; urban areas,
i“am }_Z | :|§'|§ Callfornla’s green
establishments are
spread across the
State.

GREEN
ESTABLISHMENTS



HISTORY OF CA EMISSIONS
& future AB 32 target

Million Metric Tons of CO2 Equivalent

Without
Innovation

AB32 Emissions Limit

With
Innovation

1990 1995 2000 2004 2010

Source: California Energy Commission

2020

CA needs to
rapidly
Increase Its
pace of
change—from
breakthroughs
In energy
efficiency to
adoption of
cleaner energy
alternatives.
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CA GDP & GHG IN 2020

Relative to 2004
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ross GHG emissions include electricity imports. Predictions based on California Energy Commission’s 2003 Integrated Energy Policy Report (2003 IEPR)
Source: California Energy Commission; Department of Finance; Moody's Economy.com
-

If CA achieves AB 32 targets, the economy will accelerate its
separation of economic growth from GHG emissions.
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THE 2020 CARBON ECONOMY

10

Emissions/GDP
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GHG* Emissions Relative to Gross Domestic Product

Economy

2004 2005 2006 2007

2010

2015

2020

* Gross GHG emissions include electricity imports. Predictions based on California Energy Commission's 2003 Integrated Energy Policy Report (2003 IEPR)
Source: California Energy Commission; Moody's Economy.com
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NEXT 10/FIELD POLL ON GW ATTITUDES

SURVEY RESULTS:

Californians Believe We Can Reduce Emissions
and Grow the Economy at the Same Time

85 0/ 0 agree that California can reduce greenhouse
gases that contribute to global warming and expand jobs
and economic prosperity at the same time. More than
half (54%) agree “strongly” with this statement.

17 0/0 agree that firms and government researchers
will develop new technologies to solve the problem of
global warming; 39% agree “strongly” with this statement.
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NEXT 10/FIELD POLL ON GW ATTITUDES

SURVEY RESULTS:
Californians Believe Many Can
Do A lot To Reduce Global Warming
Can Do Can Do

A lot Some
Major Corporations 64% 21%
Gas and Electric Utility Companies 63% 25%
General Public 57% 29%
U.S. Government 56% 28%
Clean Technology Companies 52% 33%
State and Local Government 49% 32%
Non-Profits Dedicated to Reducing 44% 36%

Global Warming
Farmers and Agricultural Companies 41% 37%
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