
First Meeting of First Meeting of 
Demand Forecast Advisory CommitteeDemand Forecast Advisory CommitteeDemand Forecast Advisory CommitteeDemand Forecast Advisory Committee
in Preparation of 7in Preparation of 7thth Plan Load ForecastPlan Load Forecast

( Economic Drivers )( Economic Drivers )( )( )

May 23, 2013y ,



Draft AgendaDraft Agendaa ge daa ge da
 Review of agenda
 Discussion of Council’s planning process
 A brief over-view of Council’s long-term 

Demand model  
 Discussion of Economic Drivers 
 Residential, Commercial, Industrial, Agriculture, 

Transportation, data centersTransportation, data centers
 Lunch break
 Retail price of natural gas and electricity Retail price of natural gas and electricity
 Electricity Forecast from Mid-Term Assessment 
 Interaction of load forecast and conservation
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 Next steps:



Council’s Power Council’s Power 
Planning ProcessPlanning Process

Economic & 
Demographic

Forecasts
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Fuel Price
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Conservation
Programs and

Costs
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Demand Forecast OverviewDemand Forecast Overview
Consumer PerspectiveConsumer Perspective

6 ) Forecast 
Demand for 
New Capital

7) Forecast 
New Energy
Requirements

Start with 
1 ) Economic Forecast
• New Homes
• SQF of com buildings

12)  Forecast
Peak hour load ,
Monthly Energy

2 ) Obtain 8 ) Forecast Energy 
Requirements net

New Capital
(by fuel)

q
(by fuel)

• SQF of com. buildings
• Industrial output
• Miles traveled

5) Compare 

Monthly Energy 
by enduse and state

11)  Then use Hourly 
System Load to 

Retail Fuel 
Prices  

History and 
Forecast

Requirements net
Of retirements

(by fuel)

) p
consumer choice  

to Codes and 
Standards

estimate contribution 
to system peak by each 
sector and enduse

10) Produce 
“Price Effect “ Demand 
Forecast 
(by fuel, enduse , state)

4) Determine 
Consumer Choice 
on Energy 
Efficiency

3) Choose
Efficiency/Fuel 
Trade off  point

9) Bring in other variables
from calibration 
To 1985-2011 

Calculate total 
Energy Cost

Monthly system load and Sales

slide 4

Annual Demand ,Market
Share, market efficiency
Monthly System Peak, 
Average & Min Loads.

Historic Cooling and
Heating degree days 

Input 
O&M
Costs

Input 
Capital
Costs



Economic DriversEconomic Driversco o c e sco o c e s
 Number of Existing home  
 Number of New Homes ( Single Multi Manuf )Number of New Homes ( Single, Multi, Manuf.)
 Stock of Square footage of existing 17 commercial 

building types across the years.
S f t i t f i l Square footage requirements of new commercial 
buildings 

 Level of production from industrial, agricultural and p g
mining firms

 Income of residential sector 
 Source of information: (Global Insight and in Source of information: (Global Insight and in-

house analysis)
 Vintage: Q1 2013 and Q4 2012
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Regional PopulationRegional Populationeg o a opu a oeg o a opu a o

Regional Population

Population
1985-
2015

2015-
2035

ID 1.7% 1.3%
MT 0.8% 0.5%

7000

8000

9000
WA 1.6% 0.9%
OR 1.4% 0.9%

4 States 1.5% 0.9%
USA 1.03% 0.9%

4000

5000

6000

7000
Average Annual Addition to 

Population (1000)
1985-
2015 2015-2035

ID 21 33
MT 7 7

2000

3000

4000

Overall regional population growth 
projected to slow down

WA 89 86
OR 44 50

4 States 132 136

0

1000

1990 2000 2010 2020 2030 2035

projected to slow down.

Population in Idaho is expected to 
increase faster than other states.
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ID MT OR WA
Northwest population remains about 4% 
of national population.



What is the impact of declining  What is the impact of declining  
working age adults?working age adults?working age adults?working age adults?

Population (1000) 1990 2000 2010 2020 2030 2035
ID 1,017 1,302 1,572 1,785 2,033 2,160 

MT 802 904 992 1,070 1,124 1,146 80%

90%

100%

MT 802 904 992 1,070 1,124 1,146 

WA 4,916 5,921 6,754 7,599 8,254 8,554 

OR 2,869 3,435 3,842 4,260 4,648 4,832 

Regional Pop 7,785 9,355 10,596 11,859 12,902 13,386 

Births (1000) 1990 2000 2010 2020 2030 2035 50%

60%

70%

80%

65-olderBirths (1000) 1990 2000 2010 2020 2030 2035
WA 79 81 87 96 101 104
ID 16 20 23 28 30 31
MT 12 11 12 14 15 16
OR 43 46 46 50 52 53

4 States 150 158 167 187 198 204
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40%

50%
20-64
0-19 

Deaths (Thous.) 1990 2000 2010 2020 2030 2035
ID 7 10 12 12 15 16
MT 7 8 9 10 12 12
OR 25 30 31 40 49 54
WA 38 44 47 63 79 85

4 States 77 92 98 125 154 168
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99
0

00
0
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0
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0
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0
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5

Net Migration 1990 2000 2010 2020 2030 2035
ID 14 11 2 10 10 11
MT 0 2 3 3 1 0
OR 51 21 15 35 34 36

19 20 20 20 20 20

Growth in elder population continues. 
While younger population growth declines.
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WA 98 34 38 45 39 41

4 States 164 67 59 93 84 88



Ratio of workforce to Elderly Populationy p
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> 65 (Elderly)
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 What is impact of high retirement on What is impact of high retirement on 
loads?

 As workforce shrinks would we see As workforce shrinks, would we see 
greater energy for labor substitution?

 Can climate change bring more 
l ti t th NW?population to the NW?



9



Regional Growth in Residential Regional Growth in Residential 
Building StockBuilding StockBuilding StockBuilding Stock
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Building type
1985-
2011

2012-
2035

1985-
2011

2012-
2035

1985-
2011

2012-
2035

1985-
2011

2012-
2035

1985-
2011 2012-2035

Single Family 1.7% 1.5% 1.5% 0.7% 2.2% 1.6% 0.9% 0.8% 1.6% 1.1%

Multi Family 2 2% 2 1% 2 5% 2 1% 2 5% 2 9% 1 6% 3 4% 2 4% 2 3%
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Multi Family 2.2% 2.1% 2.5% 2.1% 2.5% 2.9% 1.6% 3.4% 2.4% 2.3%

Other Family 2.6% 0.3% 2.3% 0.3% 2.1% 0.3% 1.7% 0.5% 2.3% 0.3%

Other Family is referring to Manufactured housing



Average Annual Addition to New Average Annual Addition to New 
Residential UnitsResidential UnitsResidential UnitsResidential Units
1985-2001 2002-2007 2008-2011 2012-2035

ID-SNGL 7,560     14,063    4,166      9,447     , , , ,

MT-SNGL 2,070       3,650       2,594       2,636       

OR-SNGL 14,459      27,149      23,336      23,375      
WA SNGL 28 237 22 992 13 390 14 179WA-SNGL 28,237    22,992    13,390     14,179    

ID-MULT 901          1,960       2,308       2,500       

MT-MULT 551          1,067       2,462       2,630       

OR-MULT 5,660       5,398       7,841       8,101       
WA-MULT 12,762      11,660      15,127      16,291      

ID-MOBL 1,818     811        279         280        ,

MT-MOBL 1,161       713          324          322          

OR-MOBL 4,983       2,199       618          625          
WA MOBL 5 609 2 567 689 697

11

WA-MOBL 5,609     2,567     689         697        

MOBL is referring to Manufactured housing



Residential New Additions Residential New Additions 
1985-2001 2002-2007 2008-2011 2012-2035
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•For single family, housing market returning to historic levels.
•Multi family additions seems to continue for a while with dip in post 2020.
•Manufactured homes exhibit flat projections.
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Why Manufactured Housing is not growing ?Why Manufactured Housing is not growing ?
New Manufactured Homes Regional Shipments
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National Composition of  Housing Stock
(Millions)
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1985-2015 0.94% 0.42% 1.19% 0.39%

2015-2035 0.88% -0.34% 0.91% 1.03%



Composition of National Housing Stock
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Single-family 68% 71%

Manufactured homes 6% 4%



 Have you seen a shift from single Have you seen a shift from single 
family to multi-family in your area?

 Do you see increase in high-rise Do you see increase in high-rise 
residential units ?

 How are you planning to incorporate How are you planning to incorporate 
findings from Residential Building 
Stock Assessment in your work?Stock Assessment in your work?

17



Is Commercial Sector Slowing Down ?Is Commercial Sector Slowing Down ?

4000

Non-manufacturing Employment 
(1000s)

2000

3000

0

1000

1990 1995 2000 2005 2010 2015 2020 2025 2030 20351990 1995 2000 2005 2010 2015 2020 2025 2030 2035

ID MT OR WA

Employment (Non-Manufacturing) 1990-2015 2015-2035Employment (Non Manufacturing) 1990 2015 2015 2035
ID 2.36% 1.04%
MT 1.86% 0.91%
OR 1.55% 1.03%
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WA 1.70% 0.81%
4 States 1.74% 0.91%



Our current forecast suggest Our current forecast suggest Ou cu e o ecas suggesOu cu e o ecas sugges

100

Floor Space Additions  1985-2011
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2015-2035 951 40 



Commercial Sector DriversCommercial Sector Drivers
Regional Employment (thousands)
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Is there a slow down in rate of growth for Is there a slow down in rate of growth for 
commercial sector space requirements?commercial sector space requirements?commercial sector space requirements?commercial sector space requirements?

Oregon Washington Idaho Montana Region

B i /B ildi t
1985-
2011 2012 2035

1985-
2011 2012 2035

1985-
2011 2012 2035

1985-
2011 2012 2035 1985 2011 2012 2035Business/Building type 2011 2012-2035 2011 2012-2035 2011 2012-2035 2011 2012-2035 1985-2011 2012-2035

Large Office 1.7% 1.5% 1.2% 1.6% 4.6% 1.9% 0.5% 2.5% 1.4% 1.6%
Medium Office 3.9% 1.5% 3.4% 1.6% 7.0% 1.9% 2.6% 2.5% 3.6% 1.6%
Small Office 2.2% 1.5% 1.6% 1.6% 5.1% 1.9% 0.9% 2.5% 1.8% 1.6%
Big Box-Retail 7 4% 1 2% 7 4% 0 7% 10 8% 1 0% 7 2% 0 8% 7 5% 0 9%Big Box Retail 7.4% 1.2% 7.4% 0.7% 10.8% 1.0% 7.2% 0.8% 7.5% 0.9%
Small Box-Retail 1.0% 1.2% 1.3% 0.7% 3.7% 1.0% 1.0% 0.8% 1.3% 0.9%
High End-Retail 1.0% 1.2% 1.0% 0.7% 3.7% 1.0% 1.0% 0.8% 1.1% 0.9%
Anchor-Retail 0.5% 1.2% 0.5% 0.7% 3.5% 1.0% 0.4% 0.8% 0.6% 0.9%
K-12 3.0% 0.7% 1.6% 0.8% 2.5% 1.4% 1.1% 0.8% 1.8% 0.9%
U i it 3 3% 1 1% 1 5% 0 8% 2 8% 0 7% 1 5% 1 0% 1 9% 0 9%University 3.3% 1.1% 1.5% 0.8% 2.8% 0.7% 1.5% 1.0% 1.9% 0.9%
Warehouse 2.2% 1.8% 3.8% 1.1% 3.6% 2.3% 1.3% 1.8% 2.9% 1.5%
Supermarket 0.7% 0.7% 1.0% 0.6% 3.1% 0.4% 1.2% 0.4% 1.2% 0.5%
Mini Mart 5.9% 1.9% 5.5% 1.0% 8.2% 0.8% 6.1% 0.7% 5.9% 1.1%
Restaurant 1.5% 1.2% 1.7% 1.2% 3.5% 1.5% 1.2% 1.0% 1.7% 1.2%
Lodging 1.6% 1.2% 1.9% 0.7% 2.2% 0.7% 0.9% 1.1% 1.6% 0.9%
Hospital 2.9% 1.2% 2.0% 1.9% 3.2% 2.1% 1.9% 1.4% 2.4% 1.7%
Other Health 3.3% 2.0% 2.0% 1.7% 2.2% 1.7% 2.8% 2.1% 2.4% 1.8%
Assembly 3.2% 1.0% 2.0% 1.2% 3.2% 2.5% 1.8% 1.2% 2.3% 1.3%
Other 3 1% 1 7% 1 8% 0 6% 3 2% 1 2% 1 4% 1 3% 2 1% 0 9%

21
Q:\MJ\Demand Forecasting Model\Economic Forecasts\Economic drivers for the model-March 2013 7th plan update to load forecast.xlsx

Other 3.1% 1.7% 1.8% 0.6% 3.2% 1.2% 1.4% 1.3% 2.1% 0.9%



 Have you seen a slow-down in Have you seen a slow down in 
commercial construction activities in 
your area? you a ea

 Do you think it will continue into the 
future?future?

 Have you seen a shift in commercial 
building mix from retail stores tobuilding mix from retail stores to 
warehouse? 

22



Manufacturing Employment is Manufacturing Employment is 
recovering but does not regainrecovering but does not regainrecovering but does not regain recovering but does not regain 

1990s high level1990s high level
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Industrial Sector Output RecoveringIndustrial Sector Output RecoveringIndustrial Sector Output RecoveringIndustrial Sector Output Recovering
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Idaho Montana Oregon Washington

Industrial 1985-2011 2015-2035
Idaho 0.5% 1.6%

Montana 1.0% 0.7%
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Oregon -0.2% 1.5%
Washington 0.6% 1.8%



Annual Growth Rates for Economic Drivers in the 7th Plan   (Draft) April 2013 Version
Oregon Washington Idaho Montana Region

Industry 1985-2011 2012-2035
1985-
2011 2012-2035

1985-
2011 2012-2035

1985-
2011 2012-2035 1985-2011 2012-2035

Food & Tobacco 2.0% 3.2% 2.0% 2.7% 2.1% 2.6% 2.8% 2.5% 2.0% 2.8%
Textiles -3.0% 3.8% 7.3% 1.0% 9.4% 5.2% NA 1.7% 4.5% 1.7%
Apparel -2.1% -0.1% -4.3% -1.0% -3.7% 3.0% -5.8% 1.7% -3.7% -0.3%
Lumber -3.9% -0.1% -3.4% -0.1% -2.8% -1.7% -3.7% -3.7% -3.6% -0.4%

Furniture 4.1% 7.9% 3.4% 8.5% 5.8% 6.2% 3.4% 4.3% 3.9% 8.0%
Paper -1.2% 3.2% 0.4% 2.2% 2.1% 1.9% -9.4% 2.8% -0.2% 2.5%

Printing -2.8% 1.5% -4.8% -1.0% -5.0% 1.9% -5.9% -0.3% -4.1% 0.6%
Chemicals 10.1% 4.7% 5.3% 5.9% NA 3.9% -1.9% 3.6% 5.5% 5.3%

Petroleum Products -6.0% 1.4% 2.6% 2.3% -14.8% 5.4% 12.4% 1.5% 2.2% 2.1%
Rubber 4.3% 3.3% 4.6% 3.5% -1.7% 4.4% 5.5% 4.0% 3.3% 3.6%
Leather 2.5% -1.7% -1.3% -3.4% -0.5% 1.8% 1.5% -3.2% 1.1% -1.7%

Stone, Clay, etc. 3.6% 5.4% 2.6% 4.1% 0.3% 4.0% -1.2% 1.9% 2.5% 4.5%
Aluminum -2.2% -3.7% -3.2% -3.6% NA NA -8.5% -11.4% -3.3% -3.7%

Oth P i M t l 1 3% 0 7% 3 2% 3 7% 10 6% 4 3% 1 8% 6 1% 2 1% 2 0%Other Primary Metals 1.3% -0.7% 3.2% -3.7% 10.6% -4.3% 1.8% -6.1% 2.1% -2.0%
Fabricated Metals 2.6% -2.6% 3.4% -2.0% 3.9% -2.8% 5.5% -5.7% 3.1% -2.4%

Machines & Computer 0.3% -1.0% -0.2% -0.4% -1.0% -3.2% -0.6% -15.2% -0.2% -1.0%
Electric Equipment -3.1% 1.0% -3.7% 0.8% 3.1% -0.4% 3.3% 5.5% -3.2% 0.9%

Transport Equipment 2.7% -0.4% 0.3% 1.4% 8.7% -15.4% 4.3% NA 0.5% 1.2%

Other Manufacturing 4 6% 8 7% 4 5% 9 6% 9 0% 7 8% 6 7% 5 4% 4 9% 9 0%Other Manufacturing 4.6% 8.7% 4.5% 9.6% 9.0% 7.8% 6.7% 5.4% 4.9% 9.0%
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 Have you seen re-shoring/resurgence Have you seen re shoring/resurgence 
of industrial sector in your area?

 How has industrial sector mix changed How has industrial sector mix changed 
in your state?

 Is the growth in large data centers Is the growth in large data centers 
going to continue in the NW?
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Agriculture and Forestry Output 
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0.9% 0.7% -0.2% 1.2% -0.4% -0.5% 1.1% 1.1% 0.2% 0.8%



Data CentersData Centersa a Ce e sa a Ce e s

 Hidden Data centers Hidden Data centers 
 Server closets, rooms
 Enterprise data centersEnterprise data centers
 Co-Located Server Hosting facilities 

 Custom Data centers Custom Data centers
 Yahoo

G l Google

28



Not all Data Centers Are Created Not all Data Centers Are Created 
Equal. Equal. qq

Approximate 
Energy 

% of Data 
Centers 

% of 
Servers in Typical 

Some of Barriers to Utility 
Energy Efficiency Opportunity for Energy 

Example Consumption in the US the US Location programs Efficiency

Enterprise-
class/hyper 

Google, 
Facebook, non-metro 

secrecy, rapid market 
change, split incentives, 
identifying key player, 

comprehensive 
customized offerings/ 
requires long-term 
relationship, market 

Data Centers Amazon 10-100+ MW 0.3% 28% area baseline movers

Mid-Tire Data 
Center

Colocators, 
EasyStreet 10 MW or less 0.4% 15% Metro area

less secrecy, capital 
constrained, split 
incentives, baseline and 
incentive

comprehensive and 
customized/ requires 
long-term relationship
C t i d/P i ti

Localized Data 
Center

Hopsital, 
financial 
institutions, 
Government 10-500 KW 2.5% 16% Metro area

Harder to locate, split 
incentives

Customized/Prescriptive,
Training and information 
on energy efficiency 
options, long-term 
relationship

Server 
closets/Rooms

Small to Mid-
size 
Company 5-10 KW 96% ~40%

business 
dependent

hard to locate, Small IT 
resources doing many 
tasks, IT not core 
business

Perscriptive program 
offering

2
9

Extract from Data Center Market Assessment, Conducted by PECI, for  Energy Trust of 
Oregon -2011 



Northwest has a Northwest has a disproportionate disproportionate share of data centersshare of data centers

The Northwest is a prime site for data centers because of: cost,  availability, and 
reliability of power, good reliable transmission system, generous tax policies, 
educated workforce good economic development incentive and wonderful

3
0

map from DataCenterMap.com  April 2012

educated workforce, good economic  development incentive, and  wonderful 
weather.  
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Large Data Centers provide large flat loads

80 

Monthly Average & Peak Demand for Power from six large Data Centers in the NW  
(MWa and MW)
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Energy MWH Demand (peak) MW
•Between 2008 and 2011 these Data Center loads grow from•Between 2008 and 2011 these Data Center loads grow from 

15 MWA of energy / 25 MW of peak demand 
to    

51 MWA of energy and 61 MW of peak demand
•Roughly 6% of total sales and 10% of industrial sales were from data centers

3
2

•Roughly  6% of total sales and 10% of industrial sales were from data centers
•Measured energy and peak demand indicates an average 83% Load Factor for these facilitie
•Load Factor increased overtime.



Is our expectation forIs our expectation for
Custom Data Center reasonableCustom Data Center reasonable

For Council’s 6th power plan, 
f t f b tforecast was for between 
350-700 MWa for large data 
centers.
How future unfolds dependsHow future unfolds depends 
on demand and supply 
trends.
•Demand for net services isDemand for net services, is 
expected to grow  30% 
annually. 
•Processing efficiency is g y
expected to follow its historic 
trend ~ roughly 100 times 
improvement every 10 years.

3
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 Are you tracking Data Center loads in Are you tracking Data Center loads in 
your area?

 Can you share the aggregate Data Can you share the aggregate Data 
Center load information (Annual 
Energy Peak Load shapes) withEnergy, Peak, Load shapes) with 
Council  (subject to NDA) ?

34



TransportationTransportationa spo a oa spo a o
Oregon Washington Idaho Montana Region

1985-
2011

2012-
2035

1985-
2011 2012-2035

1985-
2011

2012-
2035

1985-
2011

2012-
2035

1985-
2011

2012-
2035

Passenger 3.0% 3.0% 3.5% 2.7% 2.1% 3.0% 2.6% 2.7% 3.3% 2.8%

Freight 2.4% 2.8% 3.0% 2.7% 1.6% 2.6% 2.2% 2.3% 2.8% 2.7%

Air Passenger  3.3% 2.8% 3.7% 2.9% 4.9% 5.7% 2.7% 2.4% 3.7% 3.5%

Air Freight 3 3% 3 8% 3 4% 3 5% 2 8% 3 1% 2 5% 3 0% 3 3% 3 5%Air Freight        3.3% 3.8% 3.4% 3.5% 2.8% 3.1% 2.5% 3.0% 3.3% 3.5%

Off Road 0.9% 2.1% 1.6% 1.9% -0.5% 0.5% 1.0% 1.9% 1.8% 1.3%

Transportation sector drivers are:Transportation sector drivers are: 
 Residential income

35

 Commercial, industrial and agricultural output.



Number of Electric VehiclesNumber of Electric Vehiclesu be o ec c e c esu be o ec c e c es
Idaho, 15Montana, 

42 Oregon, As of Jan 2013, there 
42 Oregon, 

1447

Washington

were about 4700 
registered electric 
vehicles registered 
with DMVsWashington, 

3225

with DMVs.

Majority of these 
vehicles are in 
O d

Idaho Montana Oregon Washington

Oregon and 
Washington.

2012 2011 Growth
TOTAL U.S. CAR 7,473,850 6,339,884 18%
Chevy Volt 23,461 7,671 206%
Nissan Leaf 9 819 9 674 1%

36

Nissan Leaf 9,819 9,674 1%



EV Project is providing good informationEV Project is providing good informationEV Project is providing good informationEV Project is providing good information
 From Q4 2012 EV project report
 By the end of 2012 – Nationwide By the end of 2012 – Nationwide 
 Nearly 60 million miles recorded
 Over 14,100 MWH ,
 7379 Nissan Leafs, Chevy Volts & smart ForTwo 

vehicles
 Over 1.9 million gallons of gasoline avoided.
 6694 Residential, 2583 Public, 56 fast Chargers 

installedinstalled.
 Daily Travel (Leaf ~30 miles, Volt ~40 miles)
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Although number of Charging Stations on the rise, Although number of Charging Stations on the rise, 
so farso farso farso far

Majority of charging events and energy, 
(86%-92%) occurs at home.
EV increase resident’s electricity y
consumption by about 22%

MWH/
Household/year

Oregon Washington

Average 
Consumption

12 13

EV 2 9 2 8

EV project participants as of end of 2012 Oregon Washington

EV 
consumption

2.9 2.8

Number of Nissan Leafs 549 893
Number of Chevy Volts 94 98
Distance Driven (Million Miles) 5.5 8.5

38

s a ce e ( o es) 5 5 8 5
Electricity Consumed (AC GWH) 1.4 2.1
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Impact on Peak Load
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Transportation Transportation a spo a oa spo a o

 Do you see growth in electric vehicles Do you see growth in electric vehicles 
continuing?

 Do you think natural gas vehicles Do you think natural gas vehicles 
going to take-off?
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Lunch BreakLunch Breaku c eau c ea
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Wholesale and Retail Fuel PriceWholesale and Retail Fuel Price ForecastsForecastsWholesale and Retail  Fuel Price Wholesale and Retail  Fuel Price ForecastsForecasts

To develop forecast of wholesale price ofTo develop forecast of wholesale price of 
electricity, Council uses Aurora model.

Aurora model is provided with burner-tip pricesAurora model is provided with burner-tip prices 
for natural gas and other fuels.

Wellhead price of natural gas is producedWellhead price of natural gas is produced 
through in-house analysis and Natural Gas 
Advisory CommitteeAdvisory Committee.

Retail price of electricity needs further analysis.
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Is Estimating Retail Natural Gas PriceIs Estimating Retail Natural Gas Price
using historic relationship reasonable?using historic relationship reasonable?using historic relationship reasonable? using historic relationship reasonable? 

14 0

Relationship between Retail Natural Gas Prices and Henry Hub Prices
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Henry Hub price forecast shown here is for example, Council’s natural gas price 
projections will be updated later this year.



Average Retail Price of ElectricityAverage Retail Price of ElectricityAverage Retail Price of ElectricityAverage Retail Price of Electricity

 Method 1: Method 1:
1. Start with 2012 retail rates by sector and state
2 Subtract 2012 average annual wholesale2. Subtract 2012 average annual wholesale 

electric price at Mid C, to calculate a residual 
that would cover T&D charges and some of g
the generation costs.

3. For forecast of rates,  take forecast of 
wholesale market prices at Mid C, and add the 
residual amount from step 2. Then add in 
f t f b k t t f RPSforecast of above market cost of RPS
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Average Retail Price of ElectricityAverage Retail Price of ElectricityAverage Retail Price of ElectricityAverage Retail Price of Electricity

 Method 2: Use RPM model results from 6th Plan Method 2: Use RPM model results from 6 Plan

 Apply the growth rate in average revenue 
requirement per MWH from RPM to therequirement per MWH from RPM to the 
latest year of actual rates. 

 The RPM model analysis (no conservation The RPM model analysis (no conservation 
case) projected an expected average 
annual increase of 1 5%annual increase of 1.5%. 

 In nominal terms over 3.2% per year.
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A R t il P i f El t i itA R t il P i f El t i itAverage Retail Price of ElectricityAverage Retail Price of Electricity
 Method 3: Method 3:
 Use the competitive relationship of natural 

gas and electricity to forecast retail ratesgas and electricity to forecast retail rates.

 F h l l P i f l Forecast wholesale Price of natural gas
 Establish the relationship to retail price of 

natural gas.
 Establish the relationship between retail p

gas and retail electricity price.
49



Ratio of Retail Electricity to Ratio of Retail Electricity to 
Natural Gas PriceNatural Gas PriceNatural Gas PriceNatural Gas Price
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Ratio of Electricity Retail Rates to Natural Gas Retail Rates
1970-1980 1980-1990 1990-2000 2000-2011

ID 3.1 2.2 3.0 2.1
MT 3.8 2.4 2.9 2.6
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OR 2.7 2.3 3.4 2.6
WA 1.9 1.9 2.9 2.1

Average 2.9 2.2 3.1 2.4



Comparison of Electricity and Natural Gas Retail Rates 
1970-2011  
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Retail Price of Electricity  has been growing faster Retail Price of Electricity  has been growing faster 
than Natural Gasthan Natural Gasthan Natural Gasthan Natural Gas

(in constant 2012$)(in constant 2012$)
Annual Growth Rate Average Price 2012$/MMBTU
2000 2011 2000 2011 2000 2011 2000 20112000-2011 2000-2011 2000-2011 2000-2011

Sector State Electricity Natural Gas Electricity Natural Gas
Residential ID 1.4% 1.0% 22.2 10.4
Commercial ID 1.7% 1.5% 18.6 8.1
Industrial ID 2.5% 2.2% 14 9.6
Residential MT 1.6% 1.4% 27.2 9.7
Commercial MT 3.2% 1.5% 24.7 6.8
I d t i l MT 0 4% 1 5% 16 6 8 5Industrial MT 0.4% -1.5% 16.6 8.5
Residential OR 2.4% 1.4% 25.5 13.3
Commercial OR 2.2% 1.6% 22.5 10.9
Industrial OR 1.9% 0.9% 16.1 8.2
Residential WA 2.4% 3.1% 22.7 12.4
Commercial WA 2.3% 3.2% 21.2 10.9
Industrial WA -0.3% 6.5% 14.7 9

52
Do we know why natural gas prices in Washington 
grow faster than other states?



Retail PricesRetail Pricese a cese a ces

 Do you think the historic relationship Do you think the historic relationship 
between electric and natural gas retail 
prices is going to be stable?p ces s go g o be s ab e

 Can one use these relationships to 
estimate retail electricity prices?estimate retail electricity prices?

 What method do you currently use for 
forecasting retail electricity prices?forecasting retail electricity prices?
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Cost of CarbonCost of CarbonCos o Ca boCos o Ca bo

 Currently there are four approaches to Currently there are four approaches to 
incorporating cost of carbon.

1 Delayed Federal CO2 tax1. Delayed Federal CO2 tax
2. Social cost of CO2 
3 S i l f CO2 Ph d i3. Social cost of CO2 Phased in
4. No. Federal CO2 tax
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Current Assumptions (subject to change)



Wholesale Price Forecast at Mid C
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 Do you include a projection of CO2 tax 
in your plans?in your plans? 

 Wh i i i j i What is your organizations projections 
on CO2 tax?
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In summary current expectations are for slower overall growth in economic drivers

2.00%

Comparison of Expected Growth Rates by Sector 

1.00%

1.50%

0.00%

0.50%

Residential Commercial Industrial

6th Plan 2010-2030 7th Plan 2015-2035

6th Plan 7th Plan Draft

2010-2030 2015-2035
Residential 1.37% 1.29%
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Commercial 1.25% 1.11%
Industrial 1.74% 1.68%
Agriculture 2.78% 0.54%



2011 load data indicates low Growth trajectory2011 load data indicates low Growth trajectory2011 load data indicates low Growth trajectory 2011 load data indicates low Growth trajectory 
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MidMid--Term Assessment Forecast Suggests Term Assessment Forecast Suggests 
Load Recovery by 2020Load Recovery by 2020Load Recovery by 2020Load Recovery by 2020

60Weather normalized net of conservation targets of the 6th plan..



Range of Economic DriversRange of Economic Driversa ge o co o c e sa ge o co o c e s
2015-2035 Annual Growth rate Reference Optimistic Pessimistic

Residential Units 1.20% 2.1% 0.12%

Commercial Floor space 1.11% 1.3% 0.97%

Industrial output 1.68% 1.8% 1.58%p
Agricultural output 0.54% 0.9% 0.49%

Reference Optimistic Pessimisticp
Residential Units Stock additions by 2035 
(1000 of units) 7,768 11,653 4,959 

Commercial Floor space stock by 2035 (millions SQF) 3 944 4 096 3 794Commercial Floor space stock by 2035 (millions SQF) 3,944 4,096 3,794 

Industrial output by 2035 (billions $2005) 80 84 78 

61

Agricultural output (billions $2005) 10.2 11.1 9.9 



Range of Financial AssumptionRange of Financial Assumptiona ge o a c a ssu p oa ge o a c a ssu p o
 Compared to the Reference case

 Optimistic case inflation is lower risk is low financial costs are lower Optimistic case, inflation is lower, risk is low, financial costs are lower.
 Pessimistic case, inflation is higher, financial costs are higher. 

Reference Pessimistic OptimisticReference Pessimistic Optimistic
Global Insight Forecast Q4-2012 Action plan period Action plan period Action plan period

2015-2019 2015-2019 2015-2019
CPI 1 93 3 10 1 64CPI 1.93                        3.10                              1.64                        
GDP Deflator 1.64                          2.89                               1.30                          
Yield On 30-Year Treasury Bonds 5.20                          7.06                               4.77                          
R O A R d M i i l B d 24 13 4 93Rate On Aaa-Rated Municipal Bonds 5.24                        7.13                              4.93                        
Rate On Aa-Rated Public Utility Bonds 6.71                          9.34                               5.76                          
Yield On Aaa-Rated Corporate Bonds 6.09                          8.65                               5.28                          
Yield On Baa-Rated Corporate Bonds 7.28                          10.24                             6.21                          
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Demand forecast and Conservation Demand forecast and Conservation 
InterfaceInterfaceInterfaceInterface

Demand ForecastDemand Forecast
Conservation

PotentialFrozen Eff Usage & unitsFrozen Eff Usage & unitsDemand ForecastDemand Forecast
••Price effectPrice effect

••Frozen efficiencyFrozen efficiency
••Sales Sales 

Potential
Assessment

Model
CostCost--effective Conseffective Cons

Frozen Eff. Usage & unitsFrozen Eff. Usage & units

CostCost effective Cons.effective Cons.
ConservationConservation

Supply Supply 
CurvesCurves

FrozenFrozen
Eff. Load Eff. Load 

Resource Portfolio Optimization Model

O tiO ti

Oth S l R O ti

OptimumOptimum
ConservationConservation

TargetsTargets
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Other Supply Resource Options



 Demand Forecast and Conservation 
Resource estimates have common baseline esou ce est ates a e co o base e
for:
 Number of new units added and retired
 Enduse Characteristics

 Efficiency, life of equipment, 
 Building codes and standards Building codes and standards
 Load shapes

 Changes in Demand forecast changes g g
conservation resource potential.
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Tentative Timeline of the 7Tentative Timeline of the 7thth PlanPlane a e e e o ee a e e e o e aa

 Finalize Economic forecast (for draft report) …June 2013
 Load Forecast for draft report… …..October 2013
 Final Economic Forecast…June 2014 (Tentative)a co o c o ecas Ju e 0 ( e a e)
 Final Load Forecast……….Q3 2014 (Tentative)

 Draft 7th Plan... Q1 2015 (Tentative)

 Final 7th Plan Q3 2015 (Tentative) Final 7th Plan... Q3 2015 (Tentative)

65



Next meeting of DFACNext meeting of DFACe ee g o Ce ee g o C

 Tentative Agenda Tentative Agenda
 Impact of federal appliance standards 
 Roof-top solarRoof top solar 
 Draft Load forecasts 

 September 2013 (Tentative)
 P f f d t d f t? Preference for date and format?
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