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THE PROBLEM
$/MWh

Unserved load
GWh

< 1– –

200

2001 
projection

100-500

118

2000 CaISO 
average

60-65

1994 utility 
blended 
average

32

1999 CaISO 
average

50% 
reduction

50-55
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Nameplate generation capacity
GW

Total retail sales
TWh

CALIFORNIA SUPPLY AND DEMAND 1994-2000

213

239

1994 2000

CAGR CAGR 
2%2%

55 54

1994 2000
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NEW SUPPLY WAS NEVER BUILT

Why?

• High regulatory uncertainty 
and ever-changing rules

• Arduous permitting 
process with numerous 
stakeholders takes twice 
as long as other U.S. 
locations

• No forward market to 
signal future need or to 
allow project sponsors to 
hedge price risks

52

53
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55

56
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58

59

60

61

62

1991 93 95 97 99 01 03 05 07

California nameplate capacity
Gigawatts

1992 
forecast

Actual

1995
forecast

1998 
forecast
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PRICE CAPS DROVE IMPORTS AWAY

Average peak hour net imports to California
MW

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

06/01/00 07/01/00 08/01/00 09/01/00

$750 cap $500 cap $250 cap

4,744 MW 
avg imports

3,736 MW 
avg imports

2,340 MW 
avg imports
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DRIVERS OF HIGH CALIFORNIA GAS PRICE
$/MMBtu

0.01

0.13

0.28

2.14

2.56

Intrastate transport costs 
CA border to PG&E 
Citygate

Total PG&E Citygate

Interstate transport costs 
Permian basin to CA 
Border (Topock)

Permian basin – Henry 
Hub basis differential

Henry Hub Pricing

December 1999 December 2000

2.74

7.43

16.56

0.36

6.03
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INCREASES IN PRODUCTION COSTS
$/MWh

32.9

1.0

31.0

0.9

ESTIMATE

Natural gas at 
$2.56/MMBtu

NOx credits at 
$1.0/lb.

Other variable 
costs

Total variable 
cost of 
production

December 1999 December 2000

Natural gas at 
$16.56/MMBtu 199

Total variable 
cost of 
production 243

NOx credits at 
$46.0/lb. 43

Other variable 
costs 1
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200 192
160

1998 1999 2000

CALIFORNIA GAS INJECTION

Peak storage volume
Bcf

8 7
3

1998 1999 2000

Gas injection period
Months

Low storage 
volume and 
shorter 
injection period 
were driven by 
high demand 
from 
generators
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NO DEMAND RESPONSE 
(DESPITE CLEAR DEMAND ELASTICITY)

Reserve 
margin 
12/08/00

Gain from 
5% demand 
decrease

Estimated 
reserve 
margin with 
demand 
decrease

Hypothetical impact on reserve 
margins
Percent

4.8

11.2

6.4

San Diego monthly residential 
bill (including wires)
$/month

1999 
Summer

2000 
Summer

50

120

100

95

San Diego electric usage
Index

-5%

1999 
Summer

2000 
Summer
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WHAT CAUSED THE PROBLEM?
$/MWh

Increased production 
costs (35-45%)
• Gas prices
• NOx credits

Market structure and 
conduct (55-65%)32

1999 average

118

2000 average
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ENERGY EFFICIENCY OF ECONOMIC OUTPUT

Knowledge-based 
Industry Clusters

Key Employment 
Sectors

Traditional 
Industrial Base

Administration 
and Services

Total

Energy intensity 1999
MWh equivalent/$ millions (output)

68

105

108

437

159

Key groupings highly energyKey groupings highly energy--efficient …efficient …

Administration 
and Services

Key 
Employment

Traditional 
Industrial

Knowledge-
based

G
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th
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t 
Pe
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en

t, 
C

AG
R

Growth in energy consumed
Percent, CAGR

… and have been getting more so… and have been getting more so
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RESIDENTIAL CONSUMPTION GROWTH

While economic While economic 
engine is engine is more
energyenergy--efficient, efficient, 
residential residential 
consumption has consumption has 
grown much faster grown much faster 
than underlying than underlying 
demand driversdemand drivers

Marin

Solano
San 
Francisco

Alameda

Po
pu

la
tio

n 
gr

ow
th

Pe
rc

en
t, 

C
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R

Electricity consumption growth
Percent, CAGR

San 
Mateo

Napa

Santa Clara

Contra Costa

Sonoma
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Percentage of respondents; 100% = 512

IMPACT OF ENERGY CRISIS 
BY SECTOR

Crisis has strongly impacted …

Knowledge-
based Industry 
Clusters

Key 
Employment 
Sectors

Traditional 
Industrial Base

Administration 
and Services

179

100

52

156

n=Industry groupings Profit margin

43

47

60

38

Relative 
competitiveness

45

43

44

36

Agree or 
strongly agree
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IMPACT ON THE BAY AREA ECONOMIC ENGINE

50% rate 
increase 
to business 
customers

Conservative 
cost estimate 
of summer 
blackouts

0.5-0.6

Lost output
$ Billions

•• $0.8$0.8--1.2 billion   1.2 billion   
annual reduction in annual reduction in 
disposable incomedisposable income

•• 15,000 fewer jobs 15,000 fewer jobs 
created over the  created over the  
next 3 years due to next 3 years due to 
rate hikesrate hikes
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43

57

40

50

83

80

77

80

Reliability or 
curtailments

42

59

44

61

56

71

56

65

PriceKEY CONCERNS ABOUT 
ENERGY CRISIS BY CLUSTER
Percentage of respondents; 100% = 512

Knowledge-
based Industry 
Clusters

Key 
Employment 
Sectors

Traditional 
Industrial Base

Administration 
and Services

Concerned about 
natural gas
Strongly agree

Concerned about 
electric power
Strongly agree

179

100

52

156

n=Industry groupings
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RECENT ROLLING BLACKOUTS

January 2001 March 2001

1,810

5,870

4,060

3/19/01 3/20/01

1,808

2,825

1,017

1/17/01 1/18/01 Total Total

MWh offline
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March 2001

IMPACT OF BLACKOUTS ON STATE ECONOMY

End-user 
value of 
service

Loss of 
gross 
state 
product

January 2001

End-user 
value of 
service

Loss of 
gross 
state 
product

75-100

150-200

40-50

75-100

$ Millions
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IMPACT ON THE BAY AREA ECONOMIC ENGINE

50% rate 
increase 
to business 
customers

Conservative 
cost estimate 
of summer 
blackouts

0.5-0.6

Lost output
$ Billions

•• Despite focus on Despite focus on 
rates/prices, lack of rates/prices, lack of 
reliability is greatest reliability is greatest 
threat to economythreat to economy

1.0-5.0
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COINCIDENT PEAK LOADS

26

15

14
11

14

6

14
Industrial

100% = 47.2 GW

Commercial 
A/C

Residential A/C

Residential 
appliances

Residential 
lighting

Commercial 
other

Minimal opportunity Minimal opportunity 
remaining to shift/ remaining to shift/ 
reduce loads?reduce loads?

•• 40% of coincident peak40% of coincident peak
•• 5 GW capacity freed if 5 GW capacity freed if 

––Summer thermostats set at 76 degreesSummer thermostats set at 76 degrees
––Commercial lighting reduced by 1/3Commercial lighting reduced by 1/3

Opportunities Opportunities 
to shift to shift 
load/reduce load/reduce 
consumption consumption 
(~700(~700--1,000 1,000 
MW)MW)

Commercial 
interior 
lighting
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Bay Area businesses prepared to …
Percentage of survey respondents
100% = 512

California residents support for 
measures to …
Percentage of survey respondents
100% = 800

SUPPORT FOR GOVERNMENT-SPONSORED 
CONSERVATION MEASURES

Encourage 
voluntary cuts 
by everyone

Mandate cuts in 
consumption by 
everyone

Raise 
thermostat 
to 76°°°°F

Utilize step-
down interior 
lighting

72

80

83

52
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54

20

18

8

Pricing 
mechanisms

MOST EFFECTIVE MEANS OF ENSURING 
CONSERVATION
Percentage of respondents

Other/do not 
know

Principle-based 
public appeal 
(moral suasion)

100% = 512

Government 
mandate



LAN010420001-16808-853

24



LAN010420001-16808-853

25

ESTIMATED IMPACT OF INCREASED SUPPLY ON 
WHOLESALE COSTS

An additional 
10,000 MW of electric 
supply would net $10-
15 billion in savings to 
California this year 
alone

Modeled 2001 wholesale power price
$/MWh

"Do nothing" 200

120

80

Add 4,000 MW 
(demand reduction 
or supply addition)

Add 10,000 MW

Source: Project team analysis

Unserved 
load
Gwh

100-500

8-10

~8
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POTENTIAL IMPACT OF SUMMER SHORTAGE

Statewide economic impact of 
summer blackouts
$ Billions

Jun Jul Aug Sep

Moderate

Conservative

Estimated power outages  
GWh

50-260

10-50 10-50

40-200

3-16

2-9

Loss of 
gross state 
product

End-user 
value of 
service



LAN010420001-16808-853

29

750-1,200

150-300600-900

Increased 
spending on 
electricity bills

IMPACT OF RATE INCREASES ON BAY AREA 
CONSUMERS

Direct and indirect costs to consumers
$ Millions

Increased 
business utility 
costs passed 
on to 
consumers

Total cost to 
consumers

Bay Area disposable Bay Area disposable 
income, currently income, currently 
exceeding $250 exceeding $250 
billion, would be billion, would be 
reduced by 0.28reduced by 0.28--0.45%0.45%
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Percentage of respondents; 100% = 512

Sales

Agree or 
strongly agree

25

24

29

15

IMPACT OF ENERGY CRISIS 
BY SECTOR

Crisis has strongly impacted …

Knowledge-
based Industry 
Clusters

Key 
Employment 
Sectors

Traditional 
Industrial Base

Administration 
and Services

179

100

52

156

n=Industry groupings Investment plans

29

28

29

22

Consideration 
of relocation

24

22

29

12
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PERCEPTION OF THREATS TO 
BAY AREA ECONOMY
Percentage of respondents; 100% = 512
1 = strongly disagree, 5 = strong agree

44

38

35

29

34

37

Transportation 
congestion

Agree or 
strongly agree

Disagree or 
strongly disagree

Energy crisis is of 
greater concern than:

Housing 
shortage

Poor quality of 
education

Crisis is 
perceived to be 
at least as 
serious as other 
known threats to 
the economy
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2,000-4,000
500-1,000

?

ACTIONS TO ADDRESS SUPPLY

Possible incremental supply options
MW

Mobile 
generation 
options (e.g., 
barge- mounted 
jet engines)

"Temporary" 
combustion 
turbines (next 
2 years)

Existing idle 
capacity (e.g., 
back-up 
generation),
environmentally 
constrained plants
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6.1
6.5

6.2

7.1

3.2
2.8

1.2

2.9

June July August September

IMPORTS INTO CALIFORNIA 1999
2000

Net imports during peak hours – June-September 
Average GW
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CONSTRAINTS IN GAS INFRASTRUCTURE

95 92 90

8 10

100%

5

Malin 
PG&E

Kern 
River

Trans-
western

El Paso

3.01.20.7 Bcfd 1.9

Pipeline capacity
Average daily use, January 2001

Utilized 
capacity

Excess 
capacity

Major natural gas 
pipelines into California
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MICROECONOMIC ROOTS OF THE CRISIS

• Steep supply curve

• Highly dependent on gas (with no 
alternative)

• High gas prices and costs for 
environmental externalities

• Large amounts of "unreliable" capacity 
(e.g., hydro, imports)

Structure of Structure of 
supply supply 
(35(35--45%)45%)

Market Market 
dynamics dynamics 
(55(55--65%)65%)

• Capacity additions not timely

• Demand unresponsive to price

• Bidding rules/procurement requirements 
magnified generator market power

• Price caps distorted market signals and 
made matters worse
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BAY AREA ECONOMIC CLUSTERS

Knowledge-based Industry 
Clusters
•• Banking and FinanceBanking and Finance
•• BiosciencesBiosciences
•• Computers and ElectronicsComputers and Electronics
•• Environmental TechnologyEnvironmental Technology
•• MultimediaMultimedia
•• TelecommunicationsTelecommunications
•• TourismTourism

Key Employment Sectors
•• Business ServicesBusiness Services
•• Retail TradeRetail Trade
•• Wholesale TradeWholesale Trade

KEY INDUSTRY GROUPINGS

Traditional Industrial Base
•• Construction, Transportation, Construction, Transportation, 

Transportation EquipmentTransportation Equipment
•• Manufacturing Manufacturing –– fabricationfabrication
•• Manufacturing Manufacturing –– refining, refining, 

conversion, processingconversion, processing
•• Resource ExtractionResource Extraction

Administration and Services
•• Public AdministrationPublic Administration
•• ServicesServices

OTHER INDUSTRY GROUPINGS
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A CRISIS IN GAS IS LOOMING
California total monthly demand
Bcfd

Storage fill periodStorage fill period

50

100

150

200

California gas storage volumes
Bcf

05/98 09/98 01/99 05/99 09/99 01/00 05/00 09/00 01/0101/98
4

5

6

7

8

9

Pipeline Pipeline 
capacitycapacity
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IMPACT OF ENERGY CRISIS
Percentage of survey respondents who agree or strongly agree; 100% = 512

21

26

20

18

43

42

Consideration of 
relocation

Investment plans

Sales

Profit margin

Ability to attract talent

Competitiveness relative 
to other companies in 
our industry

Business issue
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WHAT DO WE DO ABOUT IT?
Timeframe Issues

ImmediateImmediate
Solvency crisisSolvency crisis

Creating liquidity
•Utility solvency
•Possible delivery curtailments
•Federal vs. state jurisdiction
•Contract risks/intergenerational 

equity

Next 6Next 6--18 months18 months
Supply/demand Supply/demand 
imbalanceimbalance

Restoring supply/demand balance
•Summer blackout risks
•Winter gas curtailments
•Excess payments to suppliers

LongLong--termterm
Market reformMarket reform

Reforming power/energy policy
•Capacity addition process
•Demand responsiveness
•Fuel mix
•Market structure/rules
•Public vs. private sector roles
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28 34 3832 35

118

AVERAGE ELECTRIC WHOLESALE PRICES
Dollars/MWh

1999
2000

California Pennsylvania-
New Jersey-

Maryland (P-J-M)

U.K.
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BUSINESS COMMUNITY POSITION

• Electric power deregulation should be reformed, 
not abandoned

• Near-term actions should not compromise longer-term 
competitiveness of our economy (e.g., stranded assets)

Fundamental Fundamental 
principlesprinciples

• Provide immediate supply-demand imbalance relief
– Conservation mandates (a/c and commercial lighting)
– Progressive and/or market-based rates
– Maximize available supply (existing and new additions)

Key actions/ Key actions/ 
requirementsrequirements

• Reform long-term supply-demand balancing process
– Simplify regulatory oversight and streamline permitting
– Rationalize competing priorities
– Expand TOU and RT pricing options

• Resolve public and private sector roles
– Price-setting
– Securing long-term capacity (resource planning)
– Funding infrastructure
– Daily operations and maintenance

• Strengthen incentives for development and maintenance 
of cost effective and reliable distribution infrastructure
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ATTRACTING NEW INVESTMENT

Clear signalsClear signals
• Forward prices
• Forecast reserve margins
• Regional coordination

Regulatory certaintyRegulatory certainty
• Limited number of bodies
• Lack of jurisdictional overlap
• Consistency
• Do not change rules that 

impact profitability

Financial risk mitigationFinancial risk mitigation
• Forward markets
• Long-term contracts

Efficient permittingEfficient permitting
• Quick
• Standardized
• Rationalized priorities
• Prevent local blockage

Environment to attract 
investment capital to 
energy infrastructure

Nothing here necessarily need be inconsistent with
•Environmental priorities
•Development/land-use objectives
•Etc.
Provided the trade-offs are acknowledged and consistently applied
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CALIFORNIA ENERGY REGULATION

Governor's OfficeGovernor's Office

FERCFERC

WSCCWSCC

AQMDsAQMDs

CPUCCPUC

CECCEC

Cal PXCal PX

U.S. DOEU.S. DOE

Local AgenciesLocal Agencies

CaISOCaISO U.S. Bankruptcy U.S. Bankruptcy 
CourtCourt
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BAY AREA ECONOMIC PROFILE

1995

Knowledge-
based

Key 
Employment

Traditional 
Industrial

Administration 
and Services

220

Output
$ Billions

Employment
Thousands

1995

2,980

1,1701,170

520520

760760

510510

7878

4545

4343

5454

19991999

Average annual 
growth rate

9%9%311

3%3%

8%8%

9%9%

17%17%

8989

6161

6161

100100

3,390 3%3%

0%0%

3%3%

7%7%

5%5%

1,2901,290

600600

880880

620620
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68

105

108

437

169

BAY AREA ENERGY INTENSITY

Total energy 
consumption 1999 
GWh equivalent

6,800

6,400

26,700

9,700

28,800

87,840

CAGR 
1995-99
Percent

6

4

2

3

5

3

Energy intensity 1999 
GWh equivalent/$ 
billions

Key 
Employment 
Sectors
Traditional 
Industrial Base

Administration 
and Services

Total

Residential n/a

CAGR 
1995-99
Percent

-9

-5

-6

-1

n/a

-6

Knowledge-based 
Industry Clusters


