
Last Modified 7/24/2009 9:51:49 PM Pacific Standard Time
Printed 7/25/2009 5:56:43 PM Pacific Standard Time

WORKING DRAFT

Bay Area Council Climate 
Change Committee

Discussion draft
7/27/2009



|McKinsey & Company 1

W
orking D

raft -
Last M

odified 7/24/2009 9:51:49 P
M

P
rinted 7/25/2009 5:56:43 P

M

Greenhouse Gas Emissions continue to rise, even in places like the Bay 
Area

* Projected growth estimates include anticipated emissions from achieving 20% renewables by 2017
** Based on CEC 2004-2020 CAGR of 1.27%

Source: CEC, “Source Inventory of Bay Area Greenhouse Gas Emissions” 2008 BAAQMD, McKinsey analysis
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144

124

101

CEC projected 
growth**

2020 emissions

3

Adjustment to 
emissions for 
RPS*

2004 Bay Area 
emissions

2030 estimated 
Bay Area 
emissions 

Expected 
growth**

+42%

Metric megatons CO2e

Projected GHG emissions (scaled from estimated 2004 Bay 
Area value based on CEC growth rate)

PRELIMINARY



|McKinsey & Company 2

W
orking D

raft -
Last M

odified 7/24/2009 9:51:49 P
M

P
rinted 7/25/2009 5:56:43 P

M

We’ve seen this story before
� Semiconductors in the 1970’s
� Software in the 1980’s
� Biotech and Telecom in the 1990’s

In response, the world is driving towards a global inflection point in 
CleanTech demand

SOURCE: McKinsey analysis

Talent

Capital

� Consumer environmental 
awareness

� R&D labs
� New university graduates

� VC and private equity
� Government spending
� Hedge against commodity price 

volatility

Leading 
indicator of 
future progress

Leading 
indicator 
of demand 
spike

Focused technology 
innovation
Incremental and 
disruptive innovations

Policy

� Energy as a national security 
issue

� Climate change and emission 
regulation

� Economic revitalization

Help reach 
economies of 
scale and cost 
parity with 
incumbent 
technologies Global inflection point for CleanTech 

demand

Primary drivers of 
current market context
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Ten market disruptions will create significant grow th opportunities
Disruptions

2 Carbon capture and 
sequestration

� Carbon capture technologies
� Avoided CO2 emissions

� Low carbon energy

3 Enhanced communications 
& connectivity � Video/connectivity technologies

5 Biofuels � Biofuel additives� Biofuel replacement for fuel

Smart Grid9 � Smart Grid � Smart meters

7 Sustainable materials � Alternative packaging� Low energy concrete

� Ocean thermal and wave
� Advanced geothermal

� First generation solar thermal and PV
� Advanced Solar
� Off-shore and aerial wind

6 Renewables

� Transmission/distribution equipment � Advanced batteriesStorage8

� Smart charging� Advanced  electric/hybrid vehicles1 Shift to hybrid and electric 
vehicles

� Process improvements in 
industrial settings

� Reduced energy consumption in 
commercial and residential buildings10 Energy efficiency

� Municipal engineering/construction
� Industrial and municipal membranes 

and chemicals

� Advanced pipes, pumps, valves
� Agriculture systems/products –

irrigation, fertilizer, agrochemicals,
4 BlueTech

Opportunities

SOURCE: McKinsey analysis
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Each disruption will take share away from today’s i ncumbent markets

Market for coal energy Spend to capture abatement

Avoided spend from HG 
video conf.

Fuel spent on travel

Spend on biofuelsSpend on non-biofuel energy

Current T&D spend Estimated smart grid spend

Spend to capture CO2 abatementSpend on concrete 
and packaging

Spend on renewablesSpend on dirty energy

Spend on peak load energy Estimated investment in batteries

xEV car salesFuel based car sales

Avoided energy spend from 
improved efficiency

Energy usage by commercial 
and residential properties

Spend on new desalinization techWater infrastructure sales

2008 global incumbent market
$USD billions

2020 disrupter market
$USD billions

$1064

$982

$378

$480

$442

$1871

$665

$374

$115

$5900

$1118

$147

$19

$1122

$149

$115

$322

$42

$91

$1600

Disruptions

2

3

5

9

7

6

8

1

10

4

Carbon capture and 
sequestration

Biofuels

Smart Grid

Sustainable materials

Renewables

Storage

Shift to hybrid and electric 
vehicles

Energy efficiency

BlueTech

SOURCE: McKinsey analysis

Enhanced communications 
& connectivity
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The Bay Area has an opportunity to claim a large sh are of global “climate 
prosperity”

Taking immediate action on climate change and 
CleanTech will yield large benefits to the Bay Area , 
including:

� CO2 emissions reduction that helps curb global warming 
and meet state policy mandates

� A boost to local productivity from exports and efficiency 
improvements

� Creation of CleanTech businesses and jobs 

� Improved health and security

� A positional advantage as the global leader of the 
CleanTech and climate change movement

To meet this challenge, the Bay Area must take spec ific 
steps to:

� Define and prioritize a set of activities that will drive 
abatement and CleanTech

� Create uniform climate change regulations and policies that 
will spur public agencies, private companies/organizations, 
and private citizens to action

� Find financing mechanisms to fund CleanTech innovation, 
development and implementation (e.g., VC, local 
government funding, stimulus dollars)

� Attract the talent and R&D funding that will produce the 
necessary CleanTech innovation 

� Support education and training needed to train green 
workers

To take the necessary actions, the Bay Area needs a :
� Coordinating body to coordinate the actions of  the myriad agencies, governments,

and public and private players with CleanTech interests
� Shared fact base to facilitate action around unified goals, metrics and targets

To take the necessary actions, the Bay Area needs a :
� Coordinating body to coordinate the actions of  the myriad agencies, governments,

and public and private players with CleanTech interests
� Shared fact base to facilitate action around unified goals, metrics and targets
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Our goal is to develop a fact base on climate chang e and CleanTech to 
help spur the action of public-private partnerships  in the Bay Area

Driven by the:

��������	
��

. . . and public sector
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Private sector . . .
1a 3

Stakeholders Timing

Financing Policy making

Governance Metrics/
objectives

Define initiatives to 
spur CleanTech

2
Map CleanTech opportunity 
based on local asset base

Global 
weaknesses

Largest 
opportunities

Bay Area 
asset base

|M cKinsey & Comp any 10

Governments all around the world have allocated ove r $250B to 
clean energy initiatives through their stimulus pla ns

US : (Jan 09) 
? $57.5B US d irect spend

– $30B US energ y efficie ncy
– $10B US transmission 

mod ernization
– $10B US mass transit  
– $4B US renewables an d clean 

power
– $3.5B US advanced ve hicles 

? $100B US loans over 3 ye ars throu gh 
$10B US in loan guarantees and direct 
loans

Canada :  (Jan 09 ) 
? $3B CAD (~$2.4B US) direct spend

– $1 B CAD clean energy f und
– $1 B CAD sustainable 

infrastructure
– $3 00M CAD home retrof it

European Union : (Jan 09)
? € 1.75B (~$2.2 5B US) low 

carbon stimulus
– €1. 25bn carbon 

capture and storage 
(CCS)  

– €50 0m offshore wind

China : (Jan 09)
? $110B in energy a nd cleante ch

funding
? Addit iona l interve ntion in solar 

and electric vehicles

S. Korea : (J an 09)
? 50 trillion won (~$38B US)  in 

eco-frien dly proje cts over th e 
next four years
– 11T won "green" 

transp ortation net works 
like low-ca rbon railways, 
bicycle road s and  public 
transp ort

– 3T won expan d existin g 
forest  areas

NOT EXHAUSTIVE

UK : (Nov-0 8)
? £53 5M (~$770M US) 

capital spe nding on 
ene rgy efficiency, rail 
transport , and 
ada ptation measure s

SOURCE: McKinsey analysis
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Global 
weaknesses

Largest opportunities Bay Area asset base

� Largest opportunities in 
terms of local and global 
abatement

� Largest opportunities in 
terms of local and global 
economics

� Areas where we 
already have strength
– Solar
– Efficiency
– Smart grid 

technology

� Areas where there 
is a global shortfall
– Smart grid
– Efficiency

Description

Considerations � How to measure the largest 
opportunities:
– Abatement
– Productivity
– Jobs
– Exports

� How to decide where we 
have strengths
– Audit of our existing 

assets
– Brainstorming about 

high-potential assets 
that complement the 
region’s strengths

� How to determine 
global openings:
– Share of asset 

market
– Recent growth
– Fit with local skills

We will do a scan for the best CleanTech opportunit ies in the Bay Area1
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0.2

2000

0.4

01

0.4

02

0.6

03

1.1

04

1.5

05

1.7

06

2.8

07

5.6

2008

RoW

US

Japan

Spain

Germany

CAGR 
2000-08, %

41

8

45

55

131

SOURCE: McKinsey demand model; Solarbuzz

Demand driven by attractive 
economics
� Strong regulatory support
� Increasing power prices
� Decreasing solar system 

prices
� Good availability of capital

Solar GW capacity additions per year
We can identify the areas of largest global opportu nity

52Total

1
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We can identify where the Bay Area has a strong set  of local assets

CA PV market by share 1 of solar PV OEM in 2008
Percent, 100%=158 MW

3 This amount is grid-tied PTC-rated installations, obtained by multiplying the 2008 US STC-rated installations of 292 MW by the CA ratio, 
PTC/STC=158/178.  50 MW of STC-rated off-grid capacity was installed in 2008, giving the total 2008 US STC-rated installed capacity of 342 MW.

SOURCE: Interstate Renewable Energy Council; California Solar Initiative; Team analysis

7
2

3
6

6

8

9

12
13

13

21

SunPower

Sharp

Evergreen
SolarWorld

Kyocera

Mitsubishi

Suntech

BP Solar

Sanyo
Schott

35 Others

US PV market in 2008 2

Percent, 100%= 259 MW3

2 US percentages based on 292 MW total grid-tied 2008 installed PV STC-rated capacity.

15

4

5

7

8

61 CA

NJ

CO

NV

HI

Others

1 Based on the 133 MW from the CSI reporting, not adjusting for lag between installation and incentive completion.  Total CA demand was 158 MW.

1
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SOURCE: Navigant market research

We can compare to the assets of other countries

3466

2005 2006 2007 2008

4566

57910

#2 #3 #4 #5

812
2227

#1 #1 #1 #3

#7 #5 #7 #7

#6 #6 #9 #10

Japanese solar companies
% of total world PV market; Rank among world PV producers

# Rank among
PV producers

1
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Source: McKinsey analysis

0.7

0.7

1.0

1.0

1.2

1.2

1.2

1.3

1.5

1.8

6.1

6.7

Commercial T8 lighting

Residential water heaters

Commercial electronics

Residential electronics

Commercial LED

Onshore wind (low, med., high)

Manufacturing - HFCs

Solar CSP

CCS rebuild

Distributed PV

CSS technology

Geothermal

Biofuels Cellulosic 10.4

ILLUSTRATIVE

For each initiative  it will be necessary to determ ine:Opportunity will be prioritized by size of the oppo rtunity

We can then frame initiatives to capture a given ab atement or 
CleanTech opportunity

2

Stakeholders:
� Who will be involved (e.g., 

government agencies, 
organizations, businesses, 
cities, specific 
geographies)?

Timing:
� Will this be a near term or 

long term project?  
� When will the initiative 

achieve payoffs?
� What prerequisites are 

necessary for the 
initiative to be 
implemented?

Financing:
� Who will finance the 

initiative (e.g., public 
financing, private funding)?

� What is expected in 
return for financial 
support?

Policy making:
� What policies are 

necessary to incentivize 
the initiative?

� Who will create the 
necessary policies?

Governance:
� How will the various 

stakeholders be 
coordinated?

� How will information be 
shared?

Metrics/objectives:
� What are the objectives 

of the initiatives?
� What metrics can be 

tracked to define success?
� Who will track the desired 

metrics?

Technology favorability score by size of opportunit y and 
fit with local assets
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CO2 from buildings
kg CO2/person

CO2 from industry
kg CO2/person

Water
l/person

Waste
kg/person

CO2 from transport
g CO2/person

5,000

1,000

10,000

500

2,500

5,000

Benchmarking

Our eventual goal is to help coordinate an unpreced ented private-
public partnership for key initiatives

Process

ActionGoals Targets PlansGoalsGoals TargetsTargets PlansPlans

• Articulate the 
vision

• Rally public 
support

• Specific
• Measurable 
• Actionable
• Science-

based

• Specific steps 
needed to 
achieve the 
target

• Increase 
Renewable 
Energy 
Consumption

• Increase 
renewables by 
xx% by 2020

• Develop incentive 
programs

• Increase consumer 
awareness

• Create renewable 
energy business 
park

Example

Challenges

Who?
• City Council
• Committee on Environmental Protection
• Green entrepreneur
• League of Conservation Voters
• Green architect
• Environmental Defense
• Natural Resources Defense Council
• Foundation 
• Organized labor
• Environment affairs office of a company
• Environmental justice group
• Real estate board
• Construction company
• Commerce association
• Planning agency

Advisory Board

Public

How?

• Membership on high level, prestigious 
advisory committee

• Participation on working groups between 
advisory committee meetings

• One-on-one interviews before advisory 
committee and at several checkpoints 
during process

• Participate in town hall mtgs.
• Act as surrogate speaker for 

the City in community groups

• Submit op-eds and letters to 
the editor

• Arrange interviews and 
respond to questions

Media

Advisory board

Inspirational goals
Goals suggested by advisory board members

1 Reduce our energy consumption and carbon 
emissions to aggressively combat climate change 

1 Reduce our energy consumption and carbon 
emissions to aggressively combat climate change 

Make every waterway clean and safe3 Make every waterway clean and safe3

Reduce air pollution and make air more breathable4 Reduce air pollution and make air more breathable4

Clean up brownfields to allow better use of our 
precious land

7 Clean up brownfields to allow better use of our 
precious land

7

2 Enhance energy infrastructure to provide clean 
and reliable power

Protect ourselves from flooding caused by rising 
sea levels and climate change

5

Reduce Urban Heat Island effect to make city more  
comfortable

6 Reduce Urban Heat Island effect to make city more  
comfortable

6

Distribute the benefits of environmental 
improvements as equitably as possible

8 Distribute the benefits of environmental 
improvements as equitably as possible

8

Balance sustainability efforts with economic 
development goals

9 Balance sustainability efforts with economic 
development goals

9

• Did we capture the 
appropriate goals from our 
earlier discussions?

• Are there other goals that 
should be included?

• Is this list too long to be 
actionable?

For discussion

• Did we capture the 
appropriate goals from our 
earlier discussions?

• Are there other goals that 
should be included?

• Is this list too long to be 
actionable?

For discussion

M
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m
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Data and analysis

Current and poten-
tial programs

Energy
• “Load Pocket”
• Energy costs rise with demand
• Supply is constrained

• Synergy with master planning efforts
• Synergy with existing proposals

Transportation
• Road quality/excessive traffic
• Inadequate public transit
• Fuel prices

• High impact for commuting residents
• Several existing iniatives/data
• Many nationwide success stories for downtown development

Infrastructure
• Sewer treatment is key issue
• Sanitation
• Aging physical infrastructure

• Sewer expansion/treatment consolidation 
• Sanitation also critical

Water quality
• There is a significant threat of drinking 

water contamination
• Freshwater is key natural resource that could support growth 

if preserved

Air quality
• Air pollution from transportation and power 

plants
• CO2 emissions significant issue going forward
• Particulate emissions are a health issue

Housing
• Housing prices are rising at same time the 

quality of infrastructure is declining
• Lack of affordable workforce housing

• Housing density key driver of business growth/
Downtown development

• Housing costs drives business away

Jobs/wages
• Job growth is occurring in low usage jobs 

but not in jobs with high earning power
• Overall productivity growth lags behind U.S.

• Job growth key issue but can be driven with other tools/solutions
• May be too large to tackle head on
• Space is finite

Open space
• Open space is disappearing rapidly • Several key legislations already in place

• Will be affected by housing density

Taxes
• Complex governmental structure creates 

heavy local tax burdens
• Legislative issue
• May be improved by other initiatives

• School quality is a key concerns for 
residents

• Highly sensitive issue
• Limited tools to affectSchools

Issue Description RationaleDescription Rationale

R
el

e
va

nc
e/

D
o

ab
ili

ty
/Im

pa
ct

Programs
Share of
reduction
Percent

FleetsII

Infrastructure and open spaceIII

Waste and wastewaterIV

BuildingsI
Progress update

9• Decrease fleet emissions by 35%
– Transition non-emergency fleet to lowest emission vehicles, a ~45% 

savings per vehicle, increasing over time (LL38) 
– Reduce emissions in diesel fleets through purchasing of efficient 

upgrades, when available 

• Investigate upgrades of 
purchasing rules as 
required

<1• Restock street trees • Already underway

7• Improve energy efficiency in treatment plants • See existing buildings 
above

<1• Achieve emission reductions through SWMP hauling changes • Already underway

21• Achieve energy savings in new construction through LL86
(~8 tons / $MM in construction)

• Already underway

29• Retrofit existing buildings for energy efficiency at 10 yr payback and 
20-25% energy savings
– Target remaining 70% of schools (23% of energy consumption)
– Target top ~110 buildings non-schools (36% of consumption)
– Target buildings w. high energy intensity or in load pockets

• Validate achievability, 
costs, organization, and 
financing

26• Improve operations and maintenance for 10-15% savings • Investigate further

8• Decrease plug loads by 20% through procurement laws • Already underway; impact 
to be further validated

100TOTAL
* Based on industry experience; specific opportunity to be determined

Program effects

-6%

Transportation
fuels

Bldg other
consumption

Bldg electric
consumption

Power plants

Breakdown
of proposed
reduction

Other

All reductions
% decrease
off 2005 baseAll reductions
% decrease
off 2005 base

Through effective demand management, the City can d ecrease its 
energy consumption in 2030 by 6%

NET REDUCTION OFF 2005

-8
Target specific building sectors with additional whole building 
strategies -8
Target specific building sectors with additional whole building 
strategies

-8
Decrease demand growth by 8% by improving new 
construction and increasing efficiency of new appliances -8
Decrease demand growth by 8% by improving new 
construction and increasing efficiency of new appliances

-8
Apply whole building strategies to the entire building stock, 
with particular emphasis on retro-commissioning -8
Apply whole building strategies to the entire building stock, 
with particular emphasis on retro-commissioning

-10
Reduce energy consumption from specific components, with 
an emphasis on residential buildings -10
Reduce energy consumption from specific components, with 
an emphasis on residential buildings

TBD
Implement other initiatives, including behavioral 
changes and peak load management TBD
Implement other initiatives, including behavioral 
changes and peak load management

28%PROJECTED DEMAND INCREASE BY 2005

TOTAL REDUCTIONS -34TOTAL REDUCTIONS -34

EXAMPLE

Link to targets
WHAT WOULD IT TAKE FOR CITY OPERATIONS TO REDUCE EM ISSIONS BY 30% OFF OF 2001 LEVELS IN THE 
NEXT TEN YEARS?

7%
<1%

9%

83%

Breakdown
of proposed
reduction

Waste and wastewater

Infrastructure

Fleet

Buildings

2,347

1,450

2001
from 
inventory

3,797

2016
pro forma

Proposed
reduction

2016
goal

3,350
Waste and
wastewater

Infrastructure

Fleet

Buildings

30%30%

eCO2 Emission 
Thousands of tons

Encourage public-
private coordination 

Act on concrete, 
actionable plans

-200 +

-166 -162

-111

-88
-73

-55 -55

33

0 10 155

0

50

-100

-150

-200

-50

Enable clean, distri-
buted generation

If displacement 
includes RFP 
for 500MW of 
Upstate wind

Appli-
ances Commercial/ Industrial

Institutional/ 
Government

Incentivize displacement 
of dirty NYC plants with 
~2-3 GW of new builds

Smart metering
New 
construction

Tons of CO 2 reduced 
per annum

• Majority of initiatives are cost negative
• Initiatives cover both supply and 

demand side activities
• Separate initiatives for residential, 

commercial, industrial and 
governmental sectors

Cost, $/ton

Residential 

Leverage 
comprehensive 
fact base

3



|McKinsey & Company 13

W
orking D

raft -
Last M

odified 7/24/2009 9:51:49 P
M

P
rinted 7/25/2009 5:56:43 P

M

Case study: Electric trucks for the Port of Los Ang eles

Local efforts/agency funding can push innovation and produce products 
for export

SOURCE: “Fleet of electric trucks is bound for Port of Los Angeles.” Feb. 25 2009 Los Angeles Times

Local need provided a source of funding:
� The Ports of Los Angeles and Long Beach started 

charging cargo fees to use for a port clean up effort 
� Part of this effort included providing seed money 

for new technologies

Agency funding allowed for innovation to fill that 
need:
� The Port of Los Angeles and the South Coast Air 

Quality Management District provided $527,000 to 
Balqon, a small, local company, to produce 25 all-
electric trucks for the port  

� Previously, according to Balqon’s CEO, “We had 
made equipment for trucks and buses[…], but we 
could never afford to build a whole truck”

That innovation provided the basis for possible 
future economic development:
� As part of the conditions for the money, Balqon

moved near the port
� Balqon will pay the air quality district and the port a 

$1000 royalty for every electric truck sold to future 
clients

3
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17

23

11 74
144

124

101
50

29

2004 
emissions

CEC 
projected 
growth

2020 
emissions

3

Adjustment 
to CEC 
emissions 
for RPS*

Expected 
growth

2030 Bay 
Area BAU
reference 
case

7

36

Mid-range 
case

9

59

High-range 
case

Remaining 
emissions 
after 
abatement

Est. 
abatement 
from 
behavioral 
changes

-48%

Identified 
technical 

abatement 
potential

Est. 
abatement 

from 
behavioral 
changes

Remaining 
emissions

Through scaled technical measures and behavioral ch anges, the Bay 
Area could potentially reduce emissions by up to 48 %

Projected Bay Area emissions and abatement 
potential
Metric megatons CO2e

PRELIMINARY

1a

Abatement opportunities 
> $50/ton

*CEC emissions estimates include anticipated emissions reduction from achieving 20% renewables by 2017
Source: CEC; McKinsey U.S. GHG AMI; team analysis
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Initial estimates show the potential for significan t carbon 
abatement in the Bay Area Bay Area-specific initiative not 

in current curve:
� Public transportation

– Increasing xEVs on the 
roads (e.g., hybrid buses)

– Building more public 
transportation (e.g., Bart 
extension, high speed rail)

� District heating/cooling and 
combined heat/power

� Additional building 
opportunities for large 
density or commercial 
buildings

� Urban/population 
development and 
redevelopment work (i.e. 
cheaply integrate carbon 
abatement into new designs)

� Develop xEV grid (e.g. Better 
Place)

� Traffic/vehicle congestion 
management (e.g., land use 
planning, London’s congestion 
charge model)

� Demand response 
programs (e.g. smart meters)

� Attract additional renewable 
energy investment (e.g. 
solar VC)

14 16 182 20 22 24 26 28 30 32 34 36 380 6 8

0

100

150

200

250

300

350

400

50

-100

-50

-200

-150

10 124

Source: McKinsey analysis

Estimated Bay Area carbon abatement cost curve (mid -
range case)

Cost
Dollars per  ton CO2e

Potential
Megatons/year

PRELIMINARY

Approximately 
29MT/year 
CO2e can be 
abated at 
$50/ton or less

1a

When higher 
priced options are 
taken into account, 
approximately 
36MT/year CO2e
can be abated
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7

4

7

7

0 1

6

Bay Area
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Additional Bay Area abatement potential is especial ly concentrated in 
transportation, industry, building, power sectors

US

Forestry

Agriculture

Waste

330

Transportation

120

810Power

Buildings

Industry

330

720

510

180

Initial priority opportunities:
– Renewable energy: expansion of 

incentive programs (e.g. Berkeley), 
demand response incentives, piloting 
smart grid deployment, shifting gov. 
procurement of power to renewables

– Building efficiency: building code 
regulations for retrofits/new 
construction, ratcheting up appliance 
standards, driving proactive upgrade 
of gov. buildings, encouraging greater 
density in land-use/development

– Clean convenient transportation:
fuel economy standards, congestion 
pricing, fostering growth of flex 
fuel/hybrid/EV vehicles, creation of a 
charging infrastructure, urban design 
for mass transit, conversion of gov. 
fleets

– Industry: tax/R&D incentives, 
development of 
standards/certifications, shifting gov. 
procurement, creating favorable 
environment for CleanTech 

Carbon abatement opportunities less than $50/ton 
by Sector for US and Bay Area (MT) – mid-range 
case

100% = 3000 MT 
CO2e

100% = 40 MT 
CO2e

Source: McKinsey analysis

PRELIMINARY

1a

Estimated 
opportunity 
for add. 
abatement 
from 
behavioral 
changes 
in transport
sector

Estimated 
opportunity 
for add. 
abatement 
from 
behavioral 
changes in 
buildings
sector
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US abatement volume
MT/year

Bay Area abatement volume
MT/year

Cars Hybridization

CCS rebuild

Industrial New build CCS

Solar CSP

Commercial HVAC equipment efficiency

Onshore wind (high)

CCS rebuild w/ EOR

Distributed PV

Onshore wind (med)

Geothermal

Composting

Afforestation - pastureland

NG & Petroleum systems - CH4

Onshore wind (low)

Manufacturing - HFCs

Non-refrigerator appliancesChemicals - N2O abatement

Positive cost (diameter = $/ton)

Negative cost (diameter  = -$/ton)
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Conservation tillage

Residential water heaters

Gas recovery from landfills

Conversion efficiency improvements

Industrial CHP

Process improvement/ new process

Biofuels Cellulosic

Buildings CHP

Light Trucks Fuel Economy Packages

Commercial T8 lighting

Cars Fuel Economy Packages

Commercial LED

Residential general use lighting

Residential electronics

Commercial electronics

CleanTech opportunities

SOURCE: McKinsey analysis

Diameter of circles reflects US cost ($/ton)

Large US 
market 

opportunity, 
large Bay Area 

abatement 
opportunity –
reasonable 
cost levers 
should be 

pursued, no 
regrets

Large Bay Are 
abatement 
opportunity, 
limited US 

market 
opportunity –
reasonable 
cost levers 
should be 
developed 

using public 
dollars

Large US 
market 

opportunity, 
limited Bay 

Area 
abatement 

opportunity –
levers should 
be developed 

by large 
companies 

and using VC 
dollars

Little Bay area abatement potential and limited US 
market – levers should not be pursued

1b ILLUSTRATIVE


