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[March 28, 2008]

To: Demand Forecast Advisory Committee
Reference:  Economic Drivers of Load Forecast

Dear Demand Forecast Advisory Committee members:
In this report, I am seeking your comment and advice regarding the preliminary economic drivers for the Sixth Power Plan.  This report consists of sections on residential, commercial, industrial, transportation, agriculture, and direct service industries.  For each state you will find the estimated drivers for each business activity.  We have modified our commercial floor space forecasting approach, incorporating a significant level of detail in the forecast.  To review a more detailed set of workbooks with the data for each year, let me know, and I will send it to you.   
Although the forecasting horizon for the Sixth Power Plan is 2010 - 2030, this report covers the period 1997-2030, in 5-year increments. 
The economic drivers for each sector are as follows:

Residential sector: number of single family, multifamily, and manufactured homes
Commercial sector: square footage for 17 building types and sizes
Industrial and agriculture sector:  industrial value added at 4-digit NAICS (North American Industry Classification System) code
DSI sector is exogenously modeled

Transportation sector:



Residential sector income drives passenger cars 
Commercial output drives demand for freight transportation 

Industrial output drives demand for freight transportation 

Agriculture and mining output drives demand for off-road transportation
The main source of data for the economic drivers is Global Insight’s quarterly forecast of the national and regional economy and Global Insight’s U.S. business demographic forecast.  At this writing, the data is based on the third quarter 2007 forecast.  This data will be updated later in 2008.  Other economic drivers such as inflation are also drawn from the same economic forecast.   

Other inputs to the model, such as prices, technological changes, and load shapes are discussed under separate reports.

Summary:

Tables 1-A and 1-B show a quick view of the economic drivers.  Table 1-A shows three snapshots for the economic drivers and Table 1-B compares the annual growth rates for the drivers during the period covered under the Fifth Power Plan (2005-2025) and the Sixth Power Plan (2010-2030).  In general, projections indicate a slight reduction in the growth rate of the number of home additions, square footage of new buildings, manufacturing, and agricultural output.    
Table 1-A Summary Information for Economic Drivers

	Sector Drivers: 
	1985
	2007
	2030

	Population (000)
	8,894
	12,743
	16,196

	Residential (000's units)
	3,665
	5,616
	7,715

	Commercial Floor space 

(millions of SQF)
	1,751
	2,905
	3,881

	Manufacturing Output

(billions $2000)
	34
	84
	155

	Agriculture Output

(billions of $2000)
	5
	12
	25

	Transportation:

Passenger cars

(billions of $ of income $2000 )
	183
	396
	781


Table 1-B Comparison of Annual Growth Rate

	 
	5th Plan
	6th Plan Draft

	 
	2005-2025
	2010-2030

	Residential
	1.5%
	1.4%

	Commercial
	1.4%
	1.2%

	Industrial
	2.8%
	2.7%

	Agriculture
	2.5%
	2.3%

	Transportation
	3.2%
	2.9%


Residential Sector 
The economic driver for the residential sector’s energy consumption is the number of single family, multi-family, and manufactured homes.  The key driver for this sector is the number of homes added each year.  For the single and multi-family units, we did not develop an independent forecast for the number of units.  Global Insight’s forecast, released in fall 2007, was used to develop the new single and multi-family homes data.  
The historic and forecast data for existing and new residential units is shown in tables 2 and 3.  In an aggregated regional level, the residential building stock is forecast to grow at 1.34 percent annually.
Table 2:  Residential Building Stock 
	State
	Housing type
	1997
	2002
	2007
	2010
	2015
	2020
	2025
	2030

	ID
	SNGL
	    386,859 
	    440,977 
	    514,921 
	    553,236 
	    621,763 
	    694,498 
	    771,815 
	    853,718 

	MT
	SNGL
	    269,734 
	    280,446 
	    295,880 
	    302,191 
	    314,477 
	    328,084 
	    342,985 
	    359,180 

	OR
	SNGL
	 1,026,314 
	 1,116,545 
	 1,215,467 
	 1,271,546 
	 1,373,133 
	 1,478,951 
	 1,584,089 
	 1,690,835 

	WA
	SNGL
	 1,695,216 
	 1,846,500 
	 2,024,444 
	 2,116,327 
	 2,257,867 
	 2,391,820 
	 2,514,756 
	 2,628,747 

	ID
	MULT
	      45,170 
	      51,383 
	      58,498 
	      63,082 
	      71,118 
	      79,656 
	      88,705 
	      98,297 

	MT
	MULT
	      38,886 
	      42,051 
	      46,106 
	      48,368 
	      51,788 
	      55,435 
	      59,814 
	      64,908 

	OR
	MULT
	    245,331 
	    267,588 
	    293,532 
	    311,472 
	    335,530 
	    362,650 
	    390,972 
	    430,300 

	WA
	MULT
	    479,173 
	    534,379 
	    580,720 
	    611,009 
	    663,625 
	    718,846 
	    776,165 
	    836,049 

	ID
	MOBL
	      69,549 
	      78,229 
	      82,299 
	      84,797 
	      88,989 
	      93,175 
	      97,361 
	    101,547 

	MT
	MOBL
	      59,468 
	      66,212 
	      69,766 
	      71,939 
	      75,507 
	      79,078 
	      82,651 
	      86,223 

	OR
	MOBL
	    164,993 
	    184,526 
	    196,582 
	    203,838 
	    215,850 
	    227,871 
	    239,893 
	    251,915 

	WA
	MOBL
	    201,319 
	    223,289 
	    238,197 
	    251,525 
	    269,952 
	    282,268 
	    298,982 
	    313,270 


Table 3: New home additions in each year 

	State
	Type
	1997
	2002
	2007
	2010
	2015
	2020
	2025
	2030

	ID
	SNGL
	       9,411 
	      11,629 
	      11,148 
	      13,152 
	      14,041 
	      14,911 
	      15,827 
	      16,772 

	MT
	SNGL
	       1,917 
	       2,562 
	       2,636 
	       2,210 
	       2,566 
	       2,825 
	       3,084 
	       3,343 

	OR
	SNGL
	      18,910 
	      18,720 
	      15,961 
	      19,875 
	      20,906 
	      21,108 
	      21,574 
	      21,284 

	WA
	SNGL
	      30,905 
	      32,495 
	      29,297 
	      30,281 
	      27,688 
	      25,981 
	      23,800 
	      22,435 

	ID
	MULT
	          926 
	       1,917 
	       1,380 
	       1,548 
	       1,645 
	       1,749 
	       1,849 
	       1,967 

	MT
	MULT
	          556 
	       1,012 
	          724 
	          736 
	          683 
	          778 
	          931 
	       1,089 

	OR
	MULT
	       8,089 
	       3,466 
	       5,190 
	       5,950 
	       4,863 
	       5,422 
	       6,208 
	       8,893 

	WA
	MULT
	      10,184 
	       7,931 
	      11,075 
	      10,182 
	      10,720 
	      11,223 
	      11,668 
	      12,139 

	ID
	MOBL
	       2,634 
	       1,042 
	          873 
	          826 
	          834 
	          837 
	          837 
	          837 

	MT
	MOBL
	       1,681 
	          972 
	          778 
	          700 
	          712 
	          715 
	          715 
	          715 

	OR
	MOBL
	       6,567 
	       2,517 
	       2,424 
	       2,414 
	       2,406 
	       2,405 
	       2,405 
	       2,405 

	WA
	MOBL
	       6,419 
	       2,933 
	       3,959 
	       4,542 
	       2,870 
	       2,655 
	       3,558 
	       2,252 


Existing and new home additions shown in tables 2 and 3 do not include the retirement of existing stock.  The long-term model is provided with the projected stock of housing in each year.  Housing stock is retired using a 45-year average life for homes. 
Commercial Sector:

A great deal of effort was spent in developing a more detailed approach to estimating the commercial floor space requirements that drive commercial energy consumption. 
The key driver for the commercial sector is the stock square footage required to conduct business activities in the designated building types.  To calculate this square footage, a simple model using the number of employees per business activity and median square footage per building type was developed.  The following analytic steps were taken:

1. From the Bureau of Labor Statistics, the number of establishments
 and employees in 2005, at 6-digit NAICS code level was obtained.  
2. From the Department of Energy, the median square footage per main-shift employees for various business activities reported as part of Commercial Building Energy Consumption Surveys (CBEC) was obtained.
3. From the CBEC source, micro data (individual site data) for 1992-2003 with over 21,000 buildings was obtained to calculate the median square footage per employee and number of hours of operation for various establishments.  

4. From the Bureau of Labor Statistics, the percent of “major” occupation categories engaged in a business activity, at 4-digit NAICS, was obtained.  http:/stat.bls.gov/oes/home.htm
5. From the Commercial Building Stock Analysis (NEEA 2004), an estimate of existing floor space stock and demolition rate by building type was obtained. 
6. From F.W. Dodge, floor space additions for each building type for 2002-2005 was obtained and used to augment the 2001 building floor space stock to create an assessment of the existing floor space in 2005.  This floor space stock was reduced by calculated demolitions during 2002-2005.  
7. For each business activity, we then calculated an initial estimate of 2005 square footage requirements using:

a. The assigned building type
b. Median square footage per employee
c. Number of employees 
d. Percent of business activity engaged in an occupation 

8. For each business activity, the estimated 2005 floor space stock was adjusted so that the total square footage for that building type is close to the benchmark floor space stock in 2005.   
9. Future floor space requirements were forecast by applying the annual growth rate in employment in each business activity to Global Insight’s forecast (at state, and 4-digit NAICS code level), and to the 2005 floor space requirements for that business activity. 
10. For each year, the new floor space requirements across business activities were aggregated by building type, and for each building type, a portion of floor stock is demolished.  

11. To capture the construction projects that are in the pipeline, for 2006-2009 we replaced our model’s estimate for the square footage additions with those reported by F.W. Dodge for construction projects in the pipeline.  

12. For years 2006-2030, the estimated commercial floor space stock is fed into the demand forecasting model. 

Following diagram shows analytic steps in forecasting floor space for each state

[image: image2]
NEEA’s market research report, “Assessment of the Commercial Building Stock in the Pacific Northwest” March 2004, estimated that in 2001 the total commercial floor space in the Pacific Northwest was 2.4 billion square feet. Taking these estimates and the new floor space additions for 2001-2005 from F.W. Dodge, we estimated the commercial building stock in the four states to be about 2.7 billion square feet in 2005.  Roughly 300 million square feet were added between 2001 and 2005 and an estimated 60 million square feet were demolished.  Table 3 shows 2005 estimated square footage by building type.  
Table 4- 2005 Commercial Building Stock (1,000,000 SQF )
	
	Idaho
	Montana
	Oregon
	Washington
	Total

	Office
	27
	34
	104
	340
	504

	Retail
	29
	25
	156
	289
	500

	K-12
	26
	21
	38
	152
	237

	University
	13
	8
	20
	77
	118

	Hotel
	16
	25
	52
	69
	162

	Hospital
	7
	5
	20
	37
	68

	Hospital Other
	17
	10
	32
	75
	133

	Restaurant
	3
	4
	15
	25
	48

	Grocery
	8
	6
	9
	32
	55

	Grocery Other
	3
	2
	4
	13
	22

	Warehouse
	26
	19
	131
	156
	331

	Assembly
	17
	11
	43
	130
	202

	Other
	36
	21
	82
	251
	391

	Total
	230
	192
	705
	1,645
	2,772


Square Footage Per Employee:

Using the Department of Energy’s Commercial Building Energy Consumption survey data (micro-data from a national survey of over 21,000 commercial buildings surveyed between 1992 and 2003), we estimate the median square footage per employee for various business activities.  A graphic example of the initial square footage per employee used in the model (from CBECS 1999) is shown below. 


[image: image3]
Calibration to benchmark year stock

We calibrated the floor space estimates with the actual floor space figures by state and building type for 2005.  In general, our model estimates were reasonable, except for four market segments:  office, other, warehouse, and assembly building types.  The 2001 commercial building stock assessment showed that a large portion of the building stock, nearly 20 percent, is in the “other” category.  To better understand the nature of this category of buildings, we used a detailed model to estimate floor space requirements for various business activities.  Through this analysis, we were able to reduce the amount of floor space that was designated as “other” and assign it to office, warehouse or assembly.  This enables us to have a better estimate of the conservation potential and the demand forecast.    
Figure 3-1, extracted from the final commercial building assessment report to NEEA, shows that almost 20 percent of floor space in the region was in the “other” category.
[image: image4.emf]
Figure 3 shows the estimated share of building stock after detailed analysis of business activities.  Other building types now represent about 5 percent of building stock.  We see an increase in the share of office, warehouse, and assembly buildings.   [Need to label Figure 3]
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Table 5 shows the percent of floor space under the initial and the final market segmentation.  [need to label Table 5]
Table 5-  percent floor space by building type  
	 
	Initial Market segmentation
	Final Market Segmentation

	Office
	18.2%
	24.1%

	Retail
	18.0%
	18.1%

	Hospital
	2.5%
	2.5%

	Hospital Other
	4.8%
	4.8%

	Hotel
	5.9%
	6.3%

	Restaurant
	1.7%
	1.8%

	Grocery
	2.0%
	2.0%

	Grocery Other
	0.8%
	0.8%

	K-12
	8.6%
	8.9%

	University
	4.3%
	4.4%

	Warehouse
	11.9%
	12.0%

	Assembly
	7.3%
	9.2%

	Other
	14.1%
	5.1%


In addition to benchmarking the 2005 existing commercial floor stock by building type, for a handful of cases, we tested our calculated square footage per employee values used in the calculations.  Using the 6-digit NAICS code identifier and the Oregon Department of Employment’s data base of employers, we were able to locate specific businesses engaged in that business activity.   Once the business and its address was located, their street address was entered into the Google Earth and street view software, enabling us to have a street view and an aerial view of that business.  Using this information, we were able enhance our estimates for square footage for various establishments.  This method of fine-tuning the analysis works best for establishments that are stand-alone, such as big box retail, grocery stores, and restaurants.
Other sources of information that we used for verification of our estimation methodology is the grocery and supermarket data that NEEA has purchased.  This data confirmed the square footage assumptions developed by our model.
  There is a modest difference between the calculated square footage and the actual square footage, approximately about one million square feet, out of 55 million square feet. 
Forecast for Floor Space Requirements:
To meet the floor space requirements of forecast economic activities, total commercial square footage in the region is expected to grow at an average annual rate of 1.4 percent per year.  Table 6 shows square footage for a select number of years and the average annual growth rate for 2010 through 2030. 

These tables are preliminary and will change as we refine the market segmentation. 

 Table 6- Stock of commercial building for select years (millions of square feet)
	State
	Building Type
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Idaho
	office
	          35 
	          40 
	          45 
	          51 
	          57 
	2.6%

	Idaho
	Retail
	          37 
	          39 
	          41 
	          43 
	          45 
	1.0%

	Idaho
	K-12
	          31 
	          33 
	          35 
	          36 
	          37 
	0.9%

	Idaho
	University
	          15 
	          15 
	          16 
	          17 
	          17 
	0.8%

	Idaho
	Warehouse
	          30 
	          33 
	          37 
	          41 
	          46 
	2.4%

	Idaho
	Grocery
	            8 
	            8 
	            9 
	            9 
	            9 
	0.5%

	Idaho
	Grocery other
	            3 
	            4 
	            5 
	            5 
	            5 
	2.4%

	Idaho
	Restaurant
	            4 
	            5 
	            5 
	            6 
	            7 
	2.8%

	Idaho
	Lodging
	          18 
	          19 
	          19 
	          19 
	          20 
	0.5%

	Idaho
	Hospital
	            7 
	            8 
	            9 
	          10 
	          11 
	2.3%

	Idaho
	Other healthcare
	          19 
	          20 
	          21 
	          23 
	          24 
	1.1%

	Idaho
	Assembly
	          20 
	          23 
	          27 
	          30 
	          35 
	2.8%

	Idaho
	Other
	          40 
	          41 
	          42 
	          44 
	          45 
	0.6%


Table 6 continued 

	State
	Building Type
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Montana
	office
	          36 
	          38 
	          41 
	          45 
	          48 
	1.5%

	Montana
	Retail
	          29 
	          30 
	          31 
	          32 
	          33 
	0.8%

	Montana
	K-12
	          23 
	          24 
	          24 
	          25 
	          26 
	0.7%

	Montana
	University
	          10 
	          10 
	          10 
	          11 
	          11 
	0.6%

	Montana
	Warehouse
	          20 
	          21 
	          23 
	          25 
	          26 
	1.4%

	Montana
	Grocery
	            6 
	            6 
	            6 
	            6 
	            6 
	0.5%

	Montana
	Grocery other
	            2 
	            2 
	            2 
	            2 
	            3 
	0.5%

	Montana
	Restaurant
	            4 
	            5 
	            5 
	            5 
	            6 
	1.1%

	Montana
	Lodging
	          26 
	          27 
	          27 
	          28 
	          28 
	0.3%

	Montana
	Hospital
	            5 
	            6 
	            6 
	            7 
	            8 
	2.3%

	Montana
	Other healthcare
	          10 
	          11 
	          12 
	          13 
	          13 
	1.4%

	Montana
	Assembly
	          12 
	          13 
	          13 
	          14 
	          14 
	0.9%

	Montana
	Other
	          22 
	          23 
	          25 
	          26 
	          27 
	0.9%


Table 6 continued 

	State
	Building Type
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Oregon
	office
	          36 
	          38 
	          41 
	          45 
	          48 
	1.5%

	Oregon
	Retail
	          29 
	          30 
	          31 
	          32 
	          33 
	0.8%

	Oregon
	K-12
	          42 
	          44 
	          45 
	          46 
	          47 
	0.6%

	Oregon
	University
	          22 
	          23 
	          25 
	          25 
	          26 
	0.9%

	Oregon
	Warehouse
	        145 
	        156 
	        170 
	        185 
	        198 
	1.6%

	Oregon
	Grocery
	            9 
	          10 
	          10 
	          10 
	          10 
	0.5%

	Oregon
	Grocery other
	            4 
	            4 
	            4 
	            4 
	            4 
	0.3%

	Oregon
	Restaurant
	          16 
	          17 
	          17 
	          18 
	          19 
	1.0%

	Oregon
	Lodging
	          55 
	          61 
	          64 
	          68 
	          72 
	1.4%

	Oregon
	Hospital
	          21 
	          24 
	          26 
	          28 
	          30 
	1.9%

	Oregon
	Other healthcare
	          38 
	          41 
	          44 
	          48 
	          50 
	1.5%

	Oregon
	Assembly
	          49 
	          52 
	          55 
	          59 
	          61 
	1.2%

	Oregon
	Other
	          96 
	          99 
	        102 
	        105 
	        108 
	0.7%


Table 6 continued

	State
	Building Type
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Washington
	office
	        371 
	        401 
	        433 
	        469 
	        506 
	1.6%

	Washington
	Retail
	        313 
	        320 
	        327 
	        333 
	        342 
	0.5%

	Washington
	K-12
	        167 
	        176 
	        184 
	        189 
	        193 
	0.8%

	Washington
	University
	          84 
	          88 
	          92 
	          96 
	          99 
	0.9%

	Washington
	Warehouse
	        180 
	        201 
	        230 
	        260 
	        287 
	2.5%

	Washington
	Grocery
	          32 
	          33 
	          34 
	          34 
	          35 
	0.5%

	Washington
	Grocery other
	          13 
	          14 
	          14 
	          15 
	          16 
	0.9%

	Washington
	Restaurant
	          26 
	          27 
	          29 
	          30 
	          31 
	1.0%

	Washington
	Lodging
	          77 
	          83 
	          87 
	          91 
	          97 
	1.2%

	Washington
	Hospital
	          38 
	          40 
	          43 
	          46 
	          48 
	1.3%

	Washington
	Other healthcare
	          84 
	          88 
	          92 
	          97 
	        101 
	1.0%

	Washington
	Assembly
	        141 
	        145 
	        150 
	        157 
	        162 
	0.7%

	Washington
	Other
	        285 
	        290 
	        295 
	        300 
	        305 
	0.4%

	Regional 
	Total
	     2,847 
	     3,010 
	     3,180 
	     3,362 
	     3,537 
	1.1%


The following graph shows floor space additions at the regional level since 1988. 
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A dampening of floor space additions in 2010-2030 is forecast, along with a return to the historic average annual floor space additions of about 40-50 million square feet per year, compared to the 50-80 million square feet per year the region has experienced in the recent past.   

Industrial Sector 

The economic driver for the industrial sector is the gross state product for each industry in each state.  The methodology for calculating the GSP for each sector was as follows:
1. Estimated output by sector for 1997-2005 was obtained from the Bureau of Economic Analysis.  

2. Number of employees by sector for 1997-2005 was obtained from the Bureau of Labor Statistics. 

3. Output per employee was calculated for 2005.

4. Growth in output per unit labor (Labor Productivity) for 1997-2005 was obtained from the Bureau of Labor Statistics. 

5. Sector output (in year 2000 dollars) was forecast using:

a. Sector level forecast employment growth rate for 2006-2030, (fall 2007 Global Insight forecast)

b. Output per unit of labor in 2005

c. Average annual growth rate in output per labor
6. For the mining and agriculture forecast output, we used the Global Insight fall 2007 30-year output forecasts.

Table 7 - Forecast Employment in Industrial and Agriculture Sectors 
	Idaho
	2005
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Apparel
	        461 
	        520 
	        475 
	        505 
	        564 
	        594 
	0.7%

	Chemicals
	     2,085 
	     2,359 
	     2,491 
	     2,587 
	     2,621 
	     2,604 
	0.5%

	Electric Equipment
	        561 
	        629 
	        662 
	        636 
	        633 
	        633 
	0.0%

	Fabricated Metals
	     4,481 
	     5,548 
	     6,301 
	     6,765 
	     7,381 
	     7,959 
	1.9%

	Food & Tobacco
	    15,702 
	    15,373 
	    15,294 
	    15,373 
	    15,330 
	    15,237 
	0.0%

	Furniture
	     2,919 
	     2,818 
	     2,744 
	     2,640 
	     2,635 
	     2,710 
	-0.2%

	Leather
	        234 
	        184 
	        137 
	        101 
	          72 
	          61 
	-5.6%

	Lumber
	     8,616 
	     8,597 
	     8,546 
	     8,032 
	     7,492 
	     7,274 
	-0.9%

	Machines & Computer
	    19,085 
	    21,747 
	    22,470 
	    23,327 
	    24,020 
	    24,572 
	0.6%

	Other Manufacturing
	     2,789 
	     3,432 
	     3,894 
	     4,360 
	     4,993 
	     5,519 
	2.5%

	Other Primary Metals
	        490 
	        662 
	        768 
	        880 
	        991 
	     1,045 
	2.4%

	Paper
	     1,598 
	     1,419 
	     1,313 
	     1,183 
	     1,041 
	        962 
	-2.0%

	Petroleum Products
	        158 
	        171 
	        179 
	        171 
	        157 
	        148 
	-0.8%

	Printing
	     6,271 
	     6,800 
	     7,142 
	     7,329 
	     7,575 
	     7,733 
	0.7%

	Rubber
	     1,821 
	     1,779 
	     1,651 
	     1,512 
	     1,379 
	     1,292 
	-1.7%

	Stone, Clay, etc.
	     1,702 
	     1,971 
	     1,971 
	     1,917 
	     1,888 
	     1,880 
	-0.2%

	Textiles
	        286 
	        277 
	        270 
	        296 
	        321 
	        330 
	0.9%

	Transport Equipment
	     2,062 
	     2,400 
	     2,270 
	     1,995 
	     1,720 
	     1,581 
	-2.2%

	Agriculture
	    39,350 
	    37,969 
	    36,281 
	    34,584 
	    32,606 
	    31,318 
	-1.0%

	Mining
	     3,060 
	     3,375 
	     3,607 
	     3,748 
	     3,822 
	     3,797 
	0.6%

	
	
	
	
	
	
	
	


Table 7 continued - Forecast Employment in Industrial and Agriculture Sectors
	
	
	
	
	
	
	
	

	Montana
	2005
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Aluminum
	        364 
	        350 
	        349 
	        357 
	        369 
	        374 
	0.3%

	Apparel
	        311 
	        302 
	        280 
	        285 
	        327 
	        333 
	0.5%

	Chemicals
	        784 
	        904 
	     1,069 
	     1,250 
	     1,476 
	     1,635 
	3.2%

	Electric Equipment
	        194 
	        240 
	        256 
	        269 
	        282 
	        293 
	1.1%

	Fabricated Metals
	     1,596 
	     2,151 
	     2,570 
	     2,928 
	     3,411 
	     3,693 
	2.9%

	Food & Tobacco
	     3,607 
	     4,137 
	     4,382 
	     4,781 
	     5,253 
	     5,695 
	1.7%

	Furniture
	     1,330 
	     1,408 
	     1,586 
	     1,765 
	     1,939 
	     2,059 
	2.0%

	Leather
	        215 
	        207 
	        194 
	        174 
	        145 
	        125 
	-2.6%

	Lumber
	     5,448 
	     5,176 
	     5,160 
	     5,037 
	     4,905 
	     4,814 
	-0.4%

	Machines & Computer
	     1,985 
	     2,305 
	     2,339 
	     2,379 
	     2,517 
	     2,606 
	0.6%

	Other Manufacturing
	     2,097 
	     2,592 
	     2,909 
	     3,251 
	     3,599 
	     3,899 
	2.2%

	Paper
	        663 
	        727 
	        821 
	        909 
	        990 
	     1,029 
	1.8%

	Petroleum Products
	        920 
	     1,002 
	     1,003 
	        983 
	        958 
	        951 
	-0.3%

	Printing
	     4,089 
	     4,532 
	     4,744 
	     4,840 
	     5,009 
	     5,147 
	0.7%

	Rubber
	        339 
	        402 
	        423 
	        444 
	        478 
	        502 
	1.2%

	Stone, Clay, etc.
	     1,139 
	     1,140 
	     1,227 
	     1,287 
	     1,354 
	     1,395 
	1.1%

	Textiles
	        241 
	        275 
	        323 
	        395 
	        496 
	        570 
	3.9%

	Transport Equipment
	        345 
	        484 
	        526 
	        545 
	        562 
	        556 
	0.7%

	Agriculture
	    31,579 
	    31,030 
	    29,822 
	    28,781 
	    27,732 
	    27,052 
	-0.7%

	Mining
	     8,569 
	     9,153 
	     7,343 
	     6,448 
	     6,278 
	     6,173 
	-2.1%


Table 7 continued - Forecast Employment in Industrial and Agriculture Sectors
	 
	
	
	
	
	
	
	

	Oregon
	2005
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Aluminum
	     8,367 
	     8,132 
	     8,118 
	     8,178 
	     8,240 
	     8,274 
	0.1%

	Apparel
	     1,834 
	     1,487 
	     1,351 
	     1,202 
	     1,066 
	     1,018 
	-2.0%

	Chemicals
	     4,020 
	     4,161 
	     4,295 
	     4,304 
	     4,249 
	     4,203 
	0.1%

	Electric Equipment
	     2,554 
	     2,769 
	     2,961 
	     3,094 
	     3,233 
	     3,319 
	1.0%

	Fabricated Metals
	    17,301 
	    18,063 
	    18,941 
	    19,536 
	    20,210 
	    20,777 
	0.7%

	Food & Tobacco
	    25,432 
	    26,758 
	    27,543 
	    27,978 
	    28,088 
	    28,169 
	0.3%

	Furniture
	     8,989 
	     8,797 
	     9,454 
	    10,070 
	    10,717 
	    11,212 
	1.3%

	Leather
	        694 
	        621 
	        565 
	        467 
	        365 
	        303 
	-3.7%

	Lumber
	    35,141 
	    31,744 
	    32,113 
	    31,394 
	    30,070 
	    29,338 
	-0.4%

	Machines & Computer
	    53,638 
	    51,290 
	    48,539 
	    47,790 
	    47,028 
	    46,682 
	-0.5%

	Other Manufacturing
	    10,224 
	    11,576 
	    12,679 
	    13,949 
	    15,351 
	    16,239 
	1.8%

	Paper
	     6,596 
	     5,991 
	     6,024 
	     6,012 
	     5,981 
	     5,985 
	0.0%

	Petroleum Products
	        451 
	        514 
	        556 
	        571 
	        570 
	        559 
	0.4%

	Printing
	    25,034 
	    27,340 
	    28,199 
	    28,211 
	    28,944 
	    29,905 
	0.5%

	Rubber
	     6,943 
	     6,879 
	     6,793 
	     6,656 
	     6,540 
	     6,468 
	-0.3%

	Stone, Clay, etc.
	     6,036 
	     5,793 
	     5,854 
	     5,794 
	     5,691 
	     5,611 
	-0.2%

	Textiles
	     1,414 
	     1,205 
	     1,220 
	     1,278 
	     1,363 
	     1,398 
	0.8%

	Transport Equipment
	    12,222 
	    13,543 
	    14,487 
	    14,501 
	    14,281 
	    14,075 
	0.2%

	Agriculture
	    68,473 
	    65,426 
	    61,681 
	    58,570 
	    55,551 
	    53,657 
	-1.0%

	Mining
	     3,521 
	     3,418 
	     3,016 
	     3,080 
	     3,579 
	     3,903 
	0.7%


Table 7 continued - Forecast Employment in Industrial and Agriculture Sectors
	 
	
	
	
	
	
	
	

	Washington
	2005
	2010
	2015
	2020
	2025
	2030
	2010-2030 %

	Aluminum
	     5,205 
	     5,230 
	     4,907 
	     4,688 
	     4,546 
	     4,443 
	-0.9%

	Apparel
	     3,171 
	     2,854 
	     2,444 
	     2,220 
	     1,944 
	     1,806 
	-2.4%

	Chemicals
	     5,807 
	     6,706 
	     7,078 
	     7,511 
	     7,717 
	     7,838 
	0.8%

	Electric Equipment
	     4,623 
	     5,457 
	     5,554 
	     5,440 
	     5,244 
	     5,039 
	-0.4%

	Fabricated Metals
	    19,637 
	    23,341 
	    24,349 
	    25,082 
	    25,855 
	    26,314 
	0.6%

	Food & Tobacco
	    39,376 
	    41,087 
	    42,284 
	    43,672 
	    43,989 
	    44,030 
	0.4%

	Furniture
	     9,587 
	    10,655 
	    11,407 
	    12,234 
	    13,115 
	    13,495 
	1.3%

	Leather
	        489 
	        429 
	        398 
	        315 
	        240 
	        204 
	-3.8%

	Lumber
	    22,301 
	    23,969 
	    25,098 
	    25,613 
	    25,564 
	    25,152 
	0.3%

	Machines & Computer
	    36,916 
	    46,703 
	    49,471 
	    52,086 
	    53,371 
	    53,010 
	0.7%

	Other Manufacturing
	    14,221 
	    17,499 
	    18,530 
	    20,026 
	    21,575 
	    22,420 
	1.3%

	Paper
	    12,203 
	    11,672 
	    11,708 
	    11,553 
	    11,090 
	    10,794 
	-0.4%

	Petroleum Products
	     2,282 
	     2,606 
	     2,660 
	     2,626 
	     2,449 
	     2,290 
	-0.7%

	Printing
	    65,932 
	    81,208 
	    92,809 
	  102,617 
	  118,226 
	  131,607 
	2.6%

	Rubber
	    10,474 
	    11,325 
	    11,037 
	    10,558 
	     9,726 
	     9,165 
	-1.1%

	Stone, Clay, etc.
	    10,238 
	    12,718 
	    13,557 
	    14,205 
	    14,636 
	    14,602 
	0.7%

	Textiles
	     2,639 
	     2,577 
	     2,615 
	     2,781 
	     2,889 
	     2,925 
	0.7%

	Transport Equipment
	    69,278 
	    60,942 
	    45,144 
	    34,370 
	    26,563 
	    22,914 
	-5.0%

	Agriculture
	    75,774 
	    71,893 
	    66,697 
	    62,282 
	    57,844 
	    55,132 
	-1.4%

	Mining
	     5,689 
	     5,288 
	     4,611 
	     4,421 
	     4,740 
	     4,944 
	-0.4%


Table 8 -Output per worker indexed to 1997
	Base Year:   1997
	NAICS
	1997
	2002
	2005
	Growth Rate

	Food manufacturing
	311
	100
	        113 
	        121 
	2%

	Beverage and tobacco product manufacturing
	312
	100
	          80 
	          98 
	-0.2%

	Textile mills
	313
	100
	        122 
	        144 
	5%

	Textile product mills
	314
	100
	        106 
	        133 
	4%

	Apparel manufacturing
	315
	100
	        106 
	        113 
	2%

	Leather and allied product manufacturing
	316
	100
	          93 
	        120 
	2%

	Wood product manufacturing
	321
	100
	        110 
	        119 
	2%

	Paper manufacturing
	322
	100
	        110 
	        123 
	3%

	Printing and related support activities
	323
	100
	        108 
	        117 
	2%

	Petroleum and coal products manufacturing
	324
	100
	        117 
	        129 
	3%

	Chemical manufacturing
	325
	100
	        112 
	        130 
	3%

	Plastics and rubber products manufacturing
	326
	100
	        118 
	        128 
	3%

	Nonmetallic mineral product manufacturing
	327
	100
	        105 
	        114 
	2%

	Primary metal manufacturing
	331
	100
	        110 
	        132 
	4%

	Fabricated metal product manufacturing
	332
	100
	        107 
	        113 
	2%

	Machinery manufacturing
	333
	100
	        109 
	        129 
	3%

	Computer and electronic product manufacturing
	334
	100
	        175 
	        244 
	12%

	Electrical equipment, appliance, and component manufacturing
	335
	100
	        109 
	        126 
	3%

	Transportation equipment manufacturing
	336
	100
	        123 
	        135 
	4%

	Furniture and related product manufacturing
	337
	100
	        113 
	        126 
	3%

	Miscellaneous manufacturing
	339
	100
	        121 
	        142 
	4%


Forecasted output by sector is shown in table 7. All dollar figures are in 2000 dollars. 
Table 9- Sector Output in billions of 2000 dollars
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1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Food & Tobacco 1.03      0.73      0.79      0.86      0.96      1.05      1.16      2.0%

Textiles 0.01      0.01      0.01      0.02      0.03      0.04      0.05      5.9%

Apparel 0.01      0.01      0.01      0.01      0.01      0.01      0.01      2.7%

Lumber 0.52      0.48      0.53      0.59      0.61      0.63      0.67      1.2%

Furniture 0.07      0.10      0.11      0.13      0.14      0.16      0.20      2.8%

Paper 0.20      0.12      0.13      0.14      0.14      0.15      0.16      1.0%

Printing 0.09      0.09      0.11      0.13      0.14      0.16      0.18      2.7%

Chemicals 0.21      0.26      0.34      0.41      0.49      0.58      0.67      3.5%

Petroleum Products 0.00      0.00      0.00      0.00      0.00      0.00      0.00      2.3%

Rubber 0.06      0.11      0.12      0.13      0.14      0.15      0.16      1.4%

Leather 0.01      0.00      0.00      0.00      0.00      0.00      0.00      -3.5%

Stone, Clay, etc. 0.07      0.10      0.13      0.15      0.16      0.17      0.19      1.8%

Aluminum -        -        -        -        -        -        -       

Other Primary Metals 0.01      0.02      0.04      0.05      0.07      0.10      0.13      6.4%

Fabricated Metals 0.18      0.23      0.32      0.40      0.47      0.57      0.67      3.9%

Machines & Computer 0.66      7.83      10.34    12.38    14.90    17.79    21.10    3.6%

Electric Equipment 0.03      0.03      0.04      0.04      0.05      0.06      0.07      3.0%

Transport Equipment 0.09      0.20      0.28      0.32      0.34      0.36      0.40      1.9%

Other Manufacturing 0.08      0.17      0.26      0.36      0.49      0.68      0.92      6.5%

Mining 0.14      0.13      0.15      0.16      0.18      0.20      0.22      1.8%

Agriculture 1.37      1.84      2.09      2.31      2.59      2.91      3.28      2.3%


Table 9 Continued - Sector Output in billions of 2000 dollars
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1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Food & Tobacco 0.12      0.12      0.16      0.18      0.22      0.27      0.32      3.6%

Textiles 0.01      0.01      0.01      0.01      0.02      0.03      0.05      8.9%

Apparel 0.00      0.00      0.00      0.00      0.00      0.01      0.01      2.5%

Lumber 0.32      0.31      0.33      0.36      0.39      0.42      0.46      1.6%

Furniture 0.04      0.03      0.04      0.05      0.07      0.09      0.11      5.0%

Paper 0.11      0.08      0.11      0.14      0.18      0.22      0.27      4.8%

Printing 0.03      0.04      0.05      0.06      0.06      0.07      0.08      2.7%

Chemicals 0.04      0.05      0.07      0.10      0.13      0.18      0.23      6.1%

Petroleum Products 0.15      0.08      0.11      0.12      0.14      0.16      0.18      2.7%

Rubber 0.01      0.01      0.02      0.02      0.03      0.04      0.04      4.1%

Leather 0.00      0.00      0.00      0.00      0.00      0.00      0.00      -0.5%

Stone, Clay, etc. 0.07      0.09      0.10      0.12      0.14      0.16      0.18      3.0%

Aluminum 0.04      0.00      0.01      0.01      0.02      0.02      0.03      4.3%

Other Primary Metals 0.04      0.02      0.01      0.01      0.02      0.02      0.03      4.3%

Fabricated Metals 0.05      0.06      0.09      0.12      0.15      0.19      0.22      4.8%

Machines & Computer 0.11      0.17      0.23      0.28      0.32      0.40      0.48      3.6%

Electric Equipment 0.01      0.01      0.01      0.01      0.01      0.01      0.02      4.0%

Transport Equipment 0.04      0.03      0.05      0.07      0.08      0.10      0.12      4.7%

Other Manufacturing 0.07      0.09      0.13      0.18      0.25      0.33      0.44      6.1%

Mining 0.64      0.77      0.92      1.01      1.14      1.30      1.47      2.4%

Agriculture 0.76      1.04      1.34      1.67      2.07      2.57      3.17      4.4%


Table 9 Continued - Sector Output in billions of 2000 dollars
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1997

2005

2010

2015

2020

2025

2030

2010-2030       

GrowthRate

Food & Tobacco

1.50

   

 

1.68

   

 

1.96

   

 

2.22

   

 

2.49

   

 

2.76

   

 

3.06

   

 

2.3%

Textiles

0.03

   

 

0.06

   

 

0.07

   

 

0.09

   

 

0.12

   

 

0.16

   

 

0.21

   

 

5.8%

Apparel

0.06

   

 

0.03

   

 

0.03

   

 

0.03

   

 

0.03

   

 

0.03

   

 

0.03

   

 

0.1%

Lumber

2.18

   

 

2.25

   

 

2.25

   

 

2.51

   

 

2.71

   

 

2.87

   

 

3.09

   

 

1.6%

Furniture

0.28

   

 

0.47

   

 

0.53

   

 

0.66

   

 

0.82

   

 

1.01

   

 

1.22

   

 

4.3%

Paper

1.00

   

 

1.11

   

 

1.17

   

 

1.36

   

 

1.57

   

 

1.81

   

 

2.11

   

 

3.0%

Printing

0.52

   

 

0.44

   

 

0.53

   

 

0.60

   

 

0.66

   

 

0.75

   

 

0.85

   

 

2.5%

Chemicals

0.33

   

 

0.45

   

 

0.54

   

 

0.65

   

 

0.75

   

 

0.86

   

 

0.99

   

 

3.1%

Petroleum Products

0.04

   

 

0.02

   

 

0.03

   

 

0.04

   

 

0.05

   

 

0.05

   

 

0.06

   

 

3.4%

Rubber

0.43

   

 

0.46

   

 

0.53

   

 

0.61

   

 

0.69

   

 

0.78

   

 

0.90

   

 

2.7%

Leather

0.02

   

 

0.02

   

 

0.02

   

 

0.02

   

 

0.02

   

 

0.02

   

 

0.02

   

 

-1.6%

Stone, Clay, etc.

0.36

   

 

0.47

   

 

0.49

   

 

0.55

   

 

0.60

   

 

0.65

   

 

0.71

   

 

1.8%

Aluminum

0.07

   

 

0.07

   

 

0.11

   

 

0.11

   

 

0.11

   

 

0.11

   

 

0.11

   

 

0.1%

Other Primary Metals

0.49

   

 

0.89

   

 

0.99

   

 

1.20

   

 

1.47

   

 

1.80

   

 

2.20

   

 

4.1%

Fabricated Metals

1.08

   

 

1.19

   

 

1.37

   

 

1.58

   

 

1.80

   

 

2.06

   

 

2.34

   

 

2.7%

Machines & Computer

4.05

   

 

26.71

 

 

29.60

 

 

32.48

 

 

37.07

 

 

42.29

 

 

48.66

 

 

2.5%

Electric Equipment

0.17

   

 

0.22

   

 

0.27

   

 

0.34

   

 

0.41

   

 

0.50

   

 

0.59

   

 

3.9%

Transport Equipment

1.03

   

 

0.93

   

 

1.26

   

 

1.64

   

 

1.99

   

 

2.39

   

 

2.86

   

 

4.2%

Other Manufacturing

0.38

   

 

0.56

   

 

0.77

   

 

1.02

   

 

1.37

   

 

1.84

   

 

2.36

   

 

5.8%

Mining

0.09

   

 

0.13

   

 

0.16

   

 

0.18

   

 

0.21

   

 

0.24

   

 

0.26

   

 

2.6%

Agriculture

2.62

   

 

3.36

   

 

4.50

   

 

5.76

   

 

7.30

   

 

9.12

   

 

11.22

 

 

4.7%


Table 9 Continued - Sector Output in billions of 2000 dollars
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1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Food & Tobacco 2.82      2.29      2.63      2.99      3.41      3.79      4.19      2.4%

Textiles 0.15      0.12      0.14      0.19      0.25      0.33      0.43      5.7%

Apparel 0.14      0.10      0.10      0.10      0.10      0.09      0.10      -0.3%

Lumber 1.11      1.44      1.71      1.98      2.23      2.46      2.67      2.2%

Furniture 0.29      0.47      0.61      0.76      0.94      1.17      1.40      4.2%

Paper 2.04      1.66      1.84      2.14      2.45      2.73      3.08      2.6%

Printing 0.55      0.54      0.73      0.92      1.12      1.43      1.76      4.5%

Chemicals 0.58      0.63      0.84      1.03      1.27      1.51      1.78      3.8%

Petroleum Products 0.55      1.10      1.45      1.72      1.97      2.13      2.31      2.3%

Rubber 0.51      0.75      0.94      1.06      1.18      1.26      1.37      1.9%

Leather 0.01      0.02      0.02      0.02      0.02      0.01      0.01      -1.7%

Stone, Clay, etc. 0.72      0.93      1.28      1.50      1.74      1.98      2.18      2.7%

Aluminum 0.42      0.11      0.31      0.35      0.41      0.48      0.57      3.2%

Other Primary Metals 0.38      0.40      0.28      0.32      0.38      0.44      0.53      3.2%

Fabricated Metals 1.10      1.54      2.02      2.33      2.65      3.02      3.39      2.6%

Machines & Computer 1.40      4.73      6.93      8.51      10.39    12.34    14.21    3.7%

Electric Equipment 0.25      0.55      0.75      0.89      1.01      1.13      1.26      2.6%

Transport Equipment 6.73      9.32      9.97      8.99      8.32      7.83      8.21      -1.0%

Other Manufacturing 0.68      0.80      1.19      1.54      2.02      2.65      3.35      5.3%

Mining 0.25      0.17      0.18      0.20      0.22      0.25      0.27      2.0%

Agriculture 3.62      4.54      5.05      5.60      6.24      6.93      7.69      2.1%


Direct Service Industries 
DSI load is treated exogenously in the demand forecasting model.  Using the actual loads for 2007, and holding these loads constant for the duration of the current BPA contracts, we have assumed the following average loads for the DSI.  DSI loads post 2011, were increased to reflect recent contract approval between Alcoa and Chelan PUD so that an additional potline can be brought on line in 2012.   Figures shown are at busbar and include a 2.5 percent transmission losses. 
Table 10- DSI Average Load
	
	DSI Average MW

	2008 
	        711 

	2009 
	        711 

	2010 
	        711 

	2011 
	        736 

	2012 
	        838 

	2013 
	        838 

	2014 
	        838 

	2015 
	        838 

	2016 
	        838 

	2017 
	        838 

	2018 
	        838 

	2019 
	        838 

	2020 
	        838 

	2021 
	        838 

	2022 
	        838 

	2023 
	        838 

	2024 
	        838 

	2025 
	        838 

	2026 
	        838 

	2027 
	        838 

	2028 
	        838 

	2029 
	        838 

	2030 
	        838 


Transportation Sector
Key economic drivers for the energy consumption of transportation sector are residential income and output for commercial, industrial, agricultural and mining sectors.  The following table presents the current assumptions in the model. 
Table 11- Income and output projections billions of $2000
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1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Passenger 85         105       126       147       170       196       223       2.9%

Freight 120       155       190       226       270       325       397       3.7%

Off Road 14         13         13         14         15         15         15         0.5%

/Washington

1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Passenger 158       200       241       278       320       371       427       2.9%

Freight 224       290       354       414       487       579       694       3.4%

Off Road 26         29         27         27         25         24         22         -1.0%

/Idaho

1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Passenger 27         37         45         52         61         71         81         3.0%

Freight 42         65         89         114       146       194       264       5.6%

Off Road 6           7           7           7           6           6           6           -0.4%

/Montana

1997 2005 2010 2015 2020 2025 2030

2010-2030       

GrowthRate

Passenger 19         24         30         35         40         46         51         2.7%

Freight 34         43         51         57         66         77         90         2.9%

Off Road 4           6           6           6           7           7           7           0.8%



Appendix
1. Regional non-manufacturing Employment by sector
2. Comparison of growth rates Fifth and Sixth Power Plan 


 Regional Employment by Sector

	NAICS 
	NAICS classification Description
	1997
	2007
	2017
	2030
	1997-2007
	2007-2017
	2017-2030

	11
	Agriculture, Forestry, Fishing and Hunting
	      254,819 
	      234,223 
	      208,905 
	      183,493 
	-0.8%
	-1.1%
	-1.0%

	22
	Utilities
	        15,428 
	        15,127 
	        13,941 
	        12,520 
	-0.2%
	-0.8%
	-0.8%

	23
	Construction
	      270,034 
	      381,035 
	      424,977 
	      508,291 
	3.5%
	1.1%
	1.4%

	42
	Wholesale Trade
	      230,340 
	      256,216 
	      291,196 
	      352,522 
	1.1%
	1.3%
	1.5%

	44-45
	Retail Trade
	      582,894 
	      670,251 
	      693,631 
	      695,793 
	1.4%
	0.3%
	0.02%

	48-49
	Transportation and Warehousing
	      163,024 
	      173,502 
	      201,029 
	      227,232 
	0.6%
	1.5%
	0.9%

	51
	Information
	      121,409 
	      158,957 
	      191,595 
	      243,609 
	2.7%
	1.9%
	1.9%

	52
	Finance and Insurance
	      168,618 
	      209,376 
	      217,110 
	      222,801 
	2.2%
	0.4%
	0.2%

	53
	Real Estate and Rental and Leasing
	        93,704 
	      110,271 
	      117,339 
	      125,442 
	1.6%
	0.6%
	0.5%

	54
	Professional, Scientific, and Technical Services
	      214,012 
	      279,114 
	      343,899 
	      480,734 
	2.7%
	2.1%
	2.6%

	55
	Management of Companies and Enterprises
	        59,400 
	        71,115 
	        80,927 
	        87,580 
	1.8%
	1.3%
	0.6%

	56
	Administrative and Support and Waste Management and Remediation Services
	      228,032 
	      313,929 
	      471,715 
	      631,042 
	3.2%
	4.2%
	2.3%

	61
	Educational Services
	        65,438 
	        85,714 
	        92,489 
	      102,574 
	2.7%
	0.8%
	0.8%

	62
	Health Care and Social Assistance
	      455,464 
	      598,817 
	      690,639 
	      818,605 
	2.8%
	1.4%
	1.3%

	71
	Arts, Entertainment, and Recreation
	        67,920 
	        88,794 
	        97,252 
	      108,288 
	2.7%
	0.9%
	0.8%

	72
	Accommodation and Food Services
	      404,573 
	      481,417 
	      505,638 
	      512,568 
	1.8%
	0.5%
	0.1%

	81
	Other Services (except Public Administration)
	      184,343 
	      201,792 
	      210,326 
	      226,621 
	0.9%
	0.4%
	0.6%

	90
	Federal Government
	      897,460 
	   1,021,986 
	   1,119,640 
	   1,174,284 
	1.3%
	0.9%
	0.4%

	 
	Total non Manufacturing
	   4,476,912 
	   5,351,636 
	   5,972,248 
	   6,713,999 
	1.8%
	1.1%
	0.9%
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Sector Business/Building type 2005-2025 2010-2030 2005-2025 2010-2030 2005-2025 2010-2030 2005-2025 2010-2030 2005-2025 2010-2030

Residential Single Family 1.5% 1.4% 1.3% 1.1% 2.3% 2.2% 0.8% 0.9% 1.4% 1.3%

(Number of  Multi Family 1.6% 1.6% 1.7% 1.6% 2.3% 2.2% 1.5% 1.5% 1.7% 1.6%

household stock) Other Family 1.1% 1.1% 1.3% 1.1% 1.0% 0.9% 1.0% 0.9% 1.1% 1.0%

Commercial Large Office 1.5% 1.2% 1.3% 1.2% 2.6% 1.7% 1.1% 1.2% 1.4% 1.2%

( square footage Medium Office 1.5% 1.2% 1.3% 1.2% 2.6% 1.7% 1.1% 1.2% 1.4% 1.2%

Stock) Small Office 1.5% 1.2% 1.3% 1.2% 2.6% 1.7% 1.1% 1.2% 1.4% 1.2%

Big Box-Retail 1.2% 0.9% 0.7% 0.5% 2.0% 1.0% 1.3% 0.8% 1.0% 0.7%

Small Box-Retail 1.2% 0.9% 0.7% 0.5% 2.0% 1.0% 1.3% 0.8% 1.0% 0.7%

High End-Retail 1.2% 0.9% 0.7% 0.5% 2.0% 1.0% 1.3% 0.8% 1.0% 0.7%

Anchor-Retail 1.2% 0.9% 0.7% 0.5% 2.0% 1.0% 1.3% 0.8% 1.0% 0.7%

K-12 1.0% 0.6% 1.1% 0.7% 1.6% 0.9% 0.8% 0.6% 1.1% 0.7%

University 1.2% 0.8% 1.1% 0.8% 1.1% 0.8% 1.1% 0.6% 1.1% 0.8%

Warehouse 2.1% 1.9% 3.1% 2.9% 2.7% 2.5% 1.7% 1.7% 2.6% 2.4%

Supermarket 0.5% 0.5% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.5%

MiniMart 0.4% 0.2% 0.9% 0.9% 2.0% 2.1% 0.3% 0.4% 0.9% 0.9%

Restaurant 0.9% 0.9% 0.9% 0.9% 2.1% 2.0% 1.0% 1.1% 1.0% 1.0%

Lodging 1.4% 1.3% 1.4% 1.1% 1.0% 0.5% 0.5% 0.3% 1.2% 1.0%

Hospital 2.1% 1.6% 1.2% 1.1% 1.8% 1.7% 1.6% 1.3% 1.6% 1.3%

OtherHealth 1.9% 1.6% 1.7% 1.5% 2.1% 2.0% 1.8% 1.9% 1.8% 1.6%

Assembly 2.8% 2.3% 1.2% 1.0% 3.6% 3.5% 2.1% 1.9% 1.9% 1.6%

Other 1.2% 0.7% 0.9% 0.4% 1.1% 0.9% 1.2% 1.2% 1.0% 0.6%

Industrial Food & Tobacco 2.5% 2.3% 2.6% 2.4% 1.9% 2.0% 3.9% 3.6% 2.5% 2.3%

(output) Textiles 4.8% 5.8% 5.5% 5.7% 5.6% 5.9% 8.9% 8.9% 5.4% 5.9%

Apparel -0.7% 0.1% -0.5% -0.3% 3.0% 2.7% 2.3% 2.5% -0.2% 0.1%

Lumber 1.2% 1.6% 2.7% 2.2% 1.3% 1.2% 1.5% 1.6% 1.8% 1.8%

Furniture 3.9% 4.3% 4.6% 4.2% 2.5% 2.8% 5.0% 5.0% 4.2% 4.2%

Paper 2.5% 3.0% 2.5% 2.6% 0.8% 1.0% 5.1% 4.8% 2.5% 2.8%

Printing 2.7% 2.5% 5.0% 4.5% 3.0% 2.7% 3.0% 2.7% 4.0% 3.6%

Chemicals 3.3% 3.1% 4.5% 3.8% 4.2% 3.5% 6.3% 6.1% 4.1% 3.6%

Petroleum Products 4.2% 3.4% 3.4% 2.3% 3.0% 2.3% 3.2% 2.7% 3.4% 2.4%

Rubber 2.7% 2.7% 2.6% 1.9% 1.6% 1.4% 4.8% 4.1% 2.6% 2.2%

Leather -1.2% -1.6% -1.6% -1.7% -3.8% -3.5% 0.0% -0.5% -1.5% -1.7%

Stone, Clay, etc. 1.7% 1.8% 3.8% 2.7% 2.5% 1.8% 2.9% 3.0% 3.2% 2.5%

Aluminum 2.5% 0.1% 7.9% 3.2% 8.2% 4.3% 6.4% 2.6%

Other Primary Metals 3.6% 4.1% 0.5% 3.2% 7.7% 6.4% 1.3% 4.3% 2.9% 4.0%

Fabricated Metals 2.8% 2.7% 3.4% 2.6% 4.6% 3.9% 5.9% 4.8% 3.3% 2.8%

Machines & Computer 2.3% 2.5% 4.9% 3.7% 4.2% 3.6% 4.2% 3.6% 3.1% 3.0%

Electric Equipment 4.2% 3.9% 3.7% 2.6% 3.6% 3.0% 4.9% 4.0% 3.8% 3.0%

Transport Equipment 4.8% 4.2% -0.9% -1.0% 3.1% 1.9% 6.6% 4.7% 0.1% 0.0%

Other Manufacturing 6.1% 5.8% 6.2% 5.3% 7.1% 6.5% 6.8% 6.1% 6.3% 5.6%

Mining Mining 3.0% 2.6% 1.8% 2.0% 1.9% 1.8% 2.6% 2.4% 2.5% 2.3%

Agriculture Agriculture 5.1% 4.7% 2.1% 2.1% 2.3% 2.3% 4.6% 4.4% 3.5% 3.4%

Transportation * Passenger 3.2% 2.9% 3.1% 2.9% 3.3% 3.0% 3.2% 2.7% 3.2% 2.9%

Freight 3.8% 3.7% 3.5% 3.4% 5.6% 5.6% 2.9% 2.9% 3.8% 3.8%

Off Road 0.7% 0.5% -1.0% -1.0% -0.5% -0.4% 0.9% 0.8% -0.3% -0.3%

* Passenger transportation is driven off of personal income.  Freight and off road transportation is driven off of output for commercial, industrial, agriculture and mining. 


________________________________________
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5) Employment Forecast


 2006-2030 





Source:  


G.I. Business Demographics forecast  





1) Number of Establishments and employees in 2005. 


At 6-digit NAICS level





Source:  Bureau of Labor Statistics





2) Initial Average Square footage per employee


Source: 1999-2003 Commercial Building Energy Consumption Surveys (CBECS)





3) Estimated Stock of commercial buildings (2005)





Sources: NEEA study &


F.W. Dodge








6) Floor space Additions in the pipeline


2006-2009 





Source: F.W. Dodge


Construction 





4) Commercial Floor Space Model 


Estimated square footage by business activity 











7) Estimated floor space stock 2006-20030





Load Forecasting model 








� Establishment - A single physical location where business is conducted or where services or industrial operations are performed.





� - Personal communication with Jeff Cole.
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