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Executive Summary 

The State Government Group at Data Resources, Inc. l(oRI) and the Research Division 

of the California Air Resources Board embarked upon a project to enhance the 

capabilities of county level economic projections used in the Air Pollution Emission 

Inventory Program. The Air Resources Board is required by State Health and Safety 

Code Section 39607(b) to inventory sources of air pollution within the air basins of the 

State to determine the kinds and quantities of air pollutants emitted. The inventory 

and projections are used for a variety of purposes including developing air resources 

management plans, evaluating control measures, analyzing new source impacts, 

modelin~ air quality, and measuring control program effectiveness. By enhancing the 

economic forecast capabilities·, future year emission estimates would become more 

accurate and management plans could be implemented more effectively to achieve air 

quality goals based on future air quality standards and future year emissions. 

lData Resources, Inc. has been a provider of economic information and forecasts for 
over ten years. The Review of the U.S. Economy is published monthly and contains a 
forecast of the U.S. Economy for a twelve quarter forecast horizon. The State 
Government Group of T)ata Resources provides services to many state governments 
including state economic models used to forecast state economic conditions, tax 
revenue forecasting models, and various other speciality models. It has been the 
philosophy of the State Government Group not only to provide state agencies with tools, 
data and modeling expertise but also to rely heavily upon the expertise at the state 
level for subjective judgement and knowledge of local conditions and economic events. 
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Future year emissions for each combination of growth and control categories for a 

county oortion of an air basin are calculated usin~ the following equation: 

EFY =EBY* GF * CF, 

where 

P,FY= emissions for future year; 

EBY= emissions for base year; 

GF= growth factor~ which is the ratio of economic activity in the future year 

to economic activity in the base year; and 

control factor, which is the ratio of the amount of control in the future 

year to the amount in the base year. 

It can be seen from this simple equation that growth factors, which are dependent on 

national and state economic conditions, play a crucial role and could be a large source 

of error in the forecasts for future year emissions. 

Therefore, the project plan was to provide enhanced economic forecasting at the county 

level by providing output and employment forecasts in an integrated system capable of 

utilizing: 

1) a national economic forecast under different sets of economic assumptions; 

2) a state level economic forecast of 77 industry input/output sectors consistent 

with the national forecast assumptions; 

3) an apportionment methodology for estimating county level economic 

forecasts that are consistent with both national and state assumptions; and 
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4) a framework or system for quickly evaluating the effects of national 

economic changes on the state, county and emission forecasts. 

The following example illustrates the importance of such an integrated system. The 

recent drop in oil prices has been analyzed at the national level by the Macroeconomic 

Grouo at nR.I. T11eir forecasts, which embody this lower oil price, can be used to 

produce a state forecast which quantifies the effect of a lower oil price on growth in 

specific California industries. This sectoral growth is then translated to county growth 

via the apportionment methodology described in the report. These new growth factors 

can then be applied to the equation, EFY = EBY * GF * CF, to calculate the effect of 

lower oil prices on future year emissions. 

The majority of the work performed under contract A3-137-32 was in develooing and 

implementing a theoretically sound methodology for apportioning statewide output to 

the 58 county, 77 industry sector level of detail. 

Three different approaches for developing county level forecasts were discussed with 

the AR R's Research nivision staff. The discussions centered on the strengths and 

weaknesses of the three methodologies and the implied assumptions concerning the 

counties' growth vis-a-vis the rest of the state. All three are discussed in more detail 

in the body of the reoort, but the following brief description outlines the basic 

assumptions. 

~ethod 1 The county shares of the California industry sectorial total are assumed 

to be fixed. For example, if Los Angles county had 10% of all 

employment in the petroleum refining industry in 1981, it would be 

assumed to have the same l 0% share throughout the forecast period. 
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''-~ethod 2 County shares are based on long-term (l O year) growth toward lJ .S. 

sectorial share. For example, if it is assumed that the petroleum 

industry share was l 0% of Los Angeles County employment in l 981, and 

in 1995 will be 15% of all employment at the national level, then between 

1981 and 199 5 the Los Angeles County employment share of the 

petroleum industry will move toward the U.S. share of the same industry. 

Therefore, by 199 5 the petroleum industry share will be 15% of all 

employment in Los Angeles County. 

Method 3 Method 3 involves adjusting the base year county employment share to 

be consistent with the sum of all California county sectorial employment 

-and the sum of California county total employment for each of the 

forecast years. This method involves a modification of a matrix 

adjustment process know as the R .A.S. Technique. It is discussed in 

more detail in the body of the report. 

The end product of all three of these methods is county level growth forecasts for each 

of the 58 California counties in each of the 77 input/output sectors. Method 3 was used 

to produce the final forecast. After several discussions with the Air Resources Board's 

Research nivision staff about the strengths of that method, it was deemed to be more 

appropriate than the alternatives. 
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What follows is a summary of the results for the State of California and selected 

counties. The summary includes tables that identify the ten sectors of the California 

economy which have the hh~hest forecasted growth over the period 1983 to l 99 5, sector 

employment for 1986 through 1995 for the 77 industrial sectors, real dollar output 

levels for 199 5 for the 77 industrial sectors including percentage growths of output by 

sector, and graphs of various county employment growth in several sectors. 
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RECOMMENOATIONSFORFUTURESTIJOY 

Future contract work with ARB will be based on the utilization of the economic growth 

orojections made under the terms of this contract. It is DRI's intention to work with 

the A'q_B to establish an ongoin~ forecasting program which will enable the ARB to 

update their forecasts on an annual basis. DRI proposes to work with ARB staff to keep 

appraised of their evolving needs for economic growth forecasts. Based on these 

current requirements and needs, we propose to refine and expand the California model. 

We propose to include California as a tenth region in the regional breakdown of the 

U.S., and to divide California into several subregions which could correspond to the 

AR P,'s emission inventory district classification. By subdividing California into several 

areas, each area's share of each industry's employment will be exolained within the 

state. This work would overcome the current model's inability to examine intra

California shifts in industrial employment and would provide the ARB with a state-of

the-art California lon~-run forecasting model. 
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CALIFORNIA'S TEN HIGHEST GROWTH SECTORS 

***CALIFORNIA*** 
Employment (Thousands of Employees). 

------------------------------------------------------------------------------,------------------------------ .---------------

Sectors 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
- - - -- - - - --- - - -- - - - --- -- -- --- -.. - -- ---- - --- - - -- --- --

57. ELECTRONIC COMPONENTS & ACCESS. 165 176 184 193 205 219 229 238 246 253 258 264 271 
48. SPECIAL INDUSTRY MACHINERY 12 13 14 14 15 16 16 17 17 _ 18 18 19 19 
62. INSTRUMENTS & SUPPLIES 60 .65 68 70. 74 78 81 84 86 89 .· 91 93 95 
53. ELECTRICAL MACHINERY 37 40 40 42 44 46 48 49 51 52 53 54 56 
73. BUSINESS SERVICES 948 1,025 1,076 1 , 111 1, 152 1, 196 1,234 1,268 1,296 1,328 1,356 1,380 1,407 
47. METALWORKING MACH. & EQ. 16 19 19 19 20 21 21 22 22 23 23 23 24 
51. OFFICE.COMPUTING & ACCT. MACH. 124 138 145 148 155 162 166 168 170 173 176 178 180 
45. CONSTR. & MINING MACHINERY 13 15 15 15 16 16 17 17 17 18 18 19 19 
54. HOUSEHOLD APPLIANCES 7 8 8 9 9 9 9 10 10 10 10 10 11 
63. OPTICAL.OPHTHALMIC & PHOTO EQ. 22 24 24 25 27 28 29 29 30 30 31 31 32 

•••••amsa•a=~:=~==znz=c========:========~======a:::ss=====z~==e~====s•=======•=z==•=====e:a==•==•cm:s~aa~••a•••asez=~=m=•a• ■ •a~ 

Average Average 
I %GR Share of Share of--.J 
I Sectors 83-95 CA Total US Totel 

57. ELECTRONIC COMPONENTS & ACCESS. 4.3 2. 1 29.3 
48. SPECIAL INDUSTRY MACHINERY 3.9 0.2 6.6 
62. INSTRUMENTS & SUPPLIES 3.9 0.8 18.9 
53. ELECTRICAL MACHINERY 3.5 0.5 10.8 
73. BUSINESS SERVICES 3.3 11. 6 14. 1
47. METALWORKING MACH. & EQ. 3.3 0.2 6. 1 
51. OFFICE.COMPUTING & ACCT. MACH. 3. 1 1.5 27.3 
45. CONSTR. & MINING MACHINERY 3. 1 0.2 7.5 
54. HOUSEHOLD APPLIANCES 3.0 o. 1 5.0
63. OPTICAL.OPHTHALMIC & PHOTO EQ. 2.9 0.3 11. 8 

============a=n========s==:==2~csa:=•~•••B•cm•s=••c ■ 2m ■ a•••••••• 
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-- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

***CALIFORNIA*** 
Employment (Thousands of Emplo~ees) 

·---------------
Average Average 

%GR Share 01· Share of 
1988 1989 1990 1991 1992 1993 1994 1995 83-95 CA Total US TotalSectors 1986 1987 

28 28 28 28 -1. 9 0.4 5.9
1 . LIVESTOCK & PRODUCTS 33 32 31 31 30 29 

52 51 50 49 48 48 48 48 -t.O 0.6 12.7
2. OTHER AGRICULTURAL PRODUCTS 54 52 

13 13 12 12 12 12 -1. 7 0.1 12.7
3. FORESTRY & FISHERY PRODUCTS 13 13 13 13 

46 46 46 45 44 43 43 43 43 43 -0.8 0.5 12.7
4. AGR. ,FORESTRY,&FISHERY SERV. 

1 1 2 1 1 1 1 1 1 -1.0 0.0 8. 1
5. I RON ORE MINING 2 

0.8 0.0 1. 8
6. NONFERROUS METAL MINING 1 1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 0 0 0.7 0.0 o.o 
7. COAL MINING 

21 20 20 19 19 18 18 17 17 -0.2 0.2 7.8 
8. CRUDE PETROLEUM & N. GAS 21 

7.48 8 8 8 8 8 1 . 2 0.19. STONE&CLAY MINING & QUARRYING 7 8 8 8 
2 2 2 2 2 2 1.0 0.0 13. 1

10. CHEM&FERTILIZER MIN. MINING 2 2 2 2 
546 542 524 511 2.0 5. 1 10.9577 587 583 568 544 538 

303 295 284 284 291 291 283 277 1. 9 2.6 10.01 1 . NEW CONSTRUCTION 
12. MAINTENANCE & REPAIR CONSTR. 308 307 

123 127 130 132 135 137 139 142 2.7 1. 2 45.4
13. ORDNANCE & ACCESSORIES 113 117 

185 185 185 185 185 185 0.2 2. 1 10.5 
14. FOOD & KINDRED PRODUCTS 183 184 185 185 

0 0 0 0 0 0 0 0 0 0 -3.5 0.0 0.0 
15. TOBACCO MANUFACTURES 

3 3 3 -0.5 0.016. FABRIC,YARN & THREAD MILLS 3 3 3 3 3 3 3 ..., 
0.7 

I 
6. 18 -0.6 0. 17 7 7 7 7 7 

12 1 121 12 1 120 119 119 0.9 1 . 2 7.917. MISC. TEXTILE GOODS 8 7 

18. APPAREL 117 118 120 121 
10.422 23 23 24 24 24 24 24 24 24 2.3 0.2

19. MISC. FABRICATED TEXTILE PROD. 
I 7.651 51 51 51 52 53 53 1.0 0.6

0) 20. LUMBER & WOOD PRODUCTS 49 49 50 
0.0 10.8I ·2 2 2 2 2 2 0.621. WOOD CONTAINERS 2 2 2 2 

11. 342 43 43 1. 5 0.422. HOUSEHOLD FURNITURE 40 40 41 41 41 42 42 
26 27 27 27 28 29 29 2.7 0.2· 12.2 

23. OTHER FURNITURE & FIXTURES 25 25 26 
4.925 26 26 26 26 27 1. 5 0.324. PAPER & ALLIED PRODUCTS 24 24 25 25 
8. 117 17 17 17 17 18 18 18 18 18 1. 2 0.225. PAPERBOARD CONTAINERS & BOXES 9.071 73 74 75 76 77 78 78 79 1. 7 0.726. PRINTING & PUBLISHING 69 

22 23 23 23 24 24 1 . 1 0.3 4.8 
27. CHEMICALS & PRODUCTS 21 22 22 22 

5 5 5 5 5 5 5 6 6 6 1. 4 0. 1 2.7 
28. PLASTICS & SYNTHETIC MATLS. 9.433 33 34 35 35 36 37 38 38 39 1. 4 0.4
29. DRUGS.CLEANING & TOILET PREP. 1-2. 69 10 10 10 10 10 10 10 1. 5 0. 130. PAINTS & ALLIED PRODUCTS 9 9 

13.2 
31. PET REFINING & REL. PROD. 32 32 32 32 32 32 32 32 32 32 0.7 0.3 

9.480 83 86 88 89 92 93 95 96 98 2.8 0.832. RUBBER & MI SC. PLASTICS PROD. 7. 12 2 2 2 2 2 2 2 2 0.7 0.0
33. LEATHER TANNING & FINISHING 2 

5.412 12 12 12 12 12 12 12 0.5 0. 134. FOOTWEAR & OTHER LEATHER PROD. 1 1 11 
10.219 19 19 19 19 19 19 20 20 20 1.0 0.235. GLASS & GLASS PRODUCTS 8.637 37 38 38 38 38 38 38 38 38 1. 1 0.4

36. STONE & CLAY PRODUCTS 3.725 25 25 25 25 25 25 25 1. 3 0.3 
24 25 25 26 26 26 26 27 2.3 0.337. PRIMARY FERROUS METALS 23 24 

6.6 
38. NONFERROUS METALS 22 23 

14.79 9 9 9 9 9 9 9 10 10 0.7 0. 139. METAL CONTAINERS 9.751 52 53 53 54 55 56 2.4 0.5
40. FAS. STRUCTURAL METAL PRODUCTS 47 49 50 

7.326 27 28 28 29 29 29 30 30 30 2.4 0.3
41. SCREW MACHINE PROD.&STAMPINGS 

62 65 67 68 70 71 73 74 75 2.8 0.7 10.3 
42. OTHER FAB. METAL PRODUCTS 60 

5.88 8 8 8 8 8 8 8 1. 3 0. 1
43. ENGINES & TURBINES 7 7 

5 5 5 5 5 6 6 6 6 6 2.3 0. 1 4.0 
44. FARM & GARDEN MACHINERY 
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***CALIFORNIA*** 
Employment (Thousands of Employees) 

f I 

--·-

Average Average 
%GR Share of Share of 

Sectors 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 73-95 CA Total US Total 

44. FARM & GARDEN MACHINERY 5 5 5 5 5 6 6 6 6 6 1L 1 0. 1 4.0 
45. CONSTR. & MINING MACHINERY 15 16 16 17 17 17 18 18 19 19 2.6 0.2 6.7 
46. MATERIALS HANDLING MACH. & EQ. 6 7 7 7 7 7 7 7 8 8 2.4 0. 1 6.3 
47. METALWORKING MACH. & EQ. 19 20 21 21 22 22 23 23 23 24 3. 1 0.2 5.4 
48. SPECIAL INDUSTRY MACHINERY 14 15 16 16 17 17 18 18 19 19 3.0 0.2 6. 1 
49. GENERAL INDUSTRY MACHINERY 23 24 25 25 26 26 27 28 28 29 3. 1 0. 2 6.9 
50. MISC. NONELECTRICAL MACH. 39 40 41 42 43 44 44 45 45 46 3.0 0.4 14.2 
51. OFFICE.COMPUTING & ACCT. MACH. 148 155 162 166 168 170 173 176 178 180 5.4 1. 3 26.4 
52. SERVICE INDUSTRY MACHINES 11 12 12 13 13 13 13 14 14 14 2.3 0. 1 5.7 
53. ELECTRICAL MACHINERY 42 44 46 48 49 51 52 53 54 56 3.6 0.4 9.4 
54. HOUSEHOLD APPLIANCES 9 9 9 9 10 10 10 10 10 11 3.9 0.1 4.3 
55. ELECTRIC LIGHTING & WIRING EO. 17 18 19 19 19 19 20 20 20 20 2.8 0.2 8.6 
56. RADIO,TV, & COMMUNICATION EQ. 166 172 177 180 182 184 185 187 188 189 3.4 1. 6 19.7 
57. ELECTRONIC COMPONENTS & ACCESS. 193 205 219 229 238 246 253 258 264 271 5. 1 1. 9 27.6 
58. MISC. ELECTRICAL MACH. & EQ. 10 1 1 11 11 12 12 12 12 12 12 3.2 0. 1 7.0 
59. MOTOR VEHICLES & EQUIPMENT 51 51 52 53 54 55 56 56 57 57 0.8 0.6 6. 1 
60. AIRCRAFT & PARTS 140 144 150 154 158 161 164 167 170 174 1 . 6 1. 5 23.2 

I 61. OTHER TRANSPORTATION EQ. 33 33 34 34 34 34 35 35 35 35 -0.7 0.4 8.6 
'-.D 
I 62. INSTRUMENTS & SUPPLIES 70 74 78 81 84 86 89 91 93 95 4.9 0.7 16.8 

63. OPTICAL,OPHTHALMIC & PHOTO EQ. 25 27 28 29 29 30 30 31 31 32 5.3 0.2 10.3 
64. MISC. MANUFACTURING 44 45 46 47 48 48 49 50 50 51 2. 1 0.5 9.8 
65. TRANSPORTATION & WAREHOUSING 352 360 370 378 384 389 394 400 405 410 1. 9 3.8 11. 1 
66. COMMUNICATION EXC. RADIO & TV 151 155 160 163 166 167 169 170 172 173 1. 9 1. 6 13.3 
67. RADIO & TV BROADCASTING 0 0 0 0 0 0 0 0 0 0 3.3 0.0 10.9 
68. UTILITIES 79 80 81 82 83 83 84 84 85 86 2.0 0.8 8.8 
69. WHOLESALE & RETAIL TRADE 1,777 1,822 1,874 1,911 1,936 1,962 1,988 2,010 2,029 2,048 2.3 18.3 10.9 
70. FINANCE & INSURANCE 581 603 625 644 661 674 687 699 710 722 3.8 5.7 11. 8 
71. REAL ESTATE & RENTAL 225 233 239 243 246 248 250 252 254 256 2.8 2.3 14. 1 
72. PERSONAL SERVICES EXC. AUTO. 253 260 268 274 279 283 287 292 295 299 2.0 2.7 11. 1 
73. BUSINESS SERVICES 1 , 111 1, 152 1, 196 1,234 1,268 1,296 1,328 1,356 1,380 1,407 4.7 10.6 13.6 
74. EATING & DRINKING PLACES 754 768 782 793 800 805 813 819 823 827 3.2 7.4 12.2 
75. AUTOMOBILE REPAIR & SERVICE 176 181 185 189 191 193 195 197 199 201 2.5 1. 9 14.2 
76. AMUSEMENTS 203 208 214 219 223 227 231 234 238 241 2.8 2. 1 19.2 
77. MISC. SERVICES 982 1,012 1,051 1,083 1 , 110 1,133 1, 160 1,184 1,205 1,228 3.5 10.0 10.2 

================================================================~========================================================-=-:----~==== 
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***CALIFORNIA*** 

Real Output (Millions of 1972 $) 

Average Average 
%GR Share of Share of 

Sectors 1995 83-95 CA Total US Total 

1. LIVESTOCK & PRODUCTS 2,697 -0.3 0.9 5.9 
2. OTHER AGRICULTURAL PRODUCTS 7,286 1. 7 2. 1 12.7 
3. FORESTRY & FISHERY PRODUCTS 422 -0.2 0.1 12.7 
4. AGR. ,FORESTRY.&FISHERY SERV. 733 0.8 0.2 12.7 
5. IRON ORE MINING 163 0.8 0.0 8. 1 

6. NONFERROUS METAL MINING 19 0.9 0.0 1.0 
7. 
8. 

COAL MINING 
CRUDE PETROLEUM & N. GAS 

3 
1,132 

2.6 
0.8 

o.o 
0.4 

0.0 
7.8 

9. 
10. 

STONE&CLAY MINING & QUARRYING 
CHEM&FERTILIZER MIN. MINING 

369 
87 

3.0 
2.6 

o. 1 
0.0 

7.4 
13. 1 

11. NEW CONSTRUCTION 16,757 3. 1 4.6 10.8 
12. MAINTENANCE & REPAIR CONSTR. 6,655 3.7 1.6 10. 1 

13. ORDNANCE & ACCESSORIES 5,764 5.0 1. 2 49.4 
14. FOOD & KINDRED PRODUCTS 17,670 2.3 4.7 9.4 
15. TOBACCO MANUFACTURES 1 -2.0 0.0 0.0 

16. FABRIC.YARN & THREAD MILLS 141 1. 0 0.0 0.7 

17. MISC. TEXTILE GOODS 665 0.9 0.2 6.9 
18. APPAREL 3,245 2.6 0.8 7.4 
19. MISC. FABRICATED TEXTILE PROD. 985 3.7 0.2 10.4 

20. LUMBER & WOOD PRODUCTS 2,222 2.5 0.6 7.0 

I 
I---' 
0 
I 

21. 
22. 
23. 
24. 

WOOD CONTAINERS 
HOUSEHOLD FURNITURE 
OTHER FURNITURE & FIXTURES 
PAPER & ALLIED PRODUCTS 

45 
1,374 
1,032 
1,582 

2.8 
3.5 
4.6 
3.2 

o.o 
0.3 
0.2 
0.4 

10.8 
11. 8 
12. 1 
4.3 

25. PAPERBOARD CONTAINERS & BOXES 1,044 3.3 0.3 8. 1 

26. PRINTING & PUBLISHING 2,962 3.7 0.7 8.6 
27. CHEMICALS & PRODUCTS 2,096 4.0 0.5 4.6 
28. PLASTICS & SYNTHETIC MATLS. 809 5.8 0.2 3.0 

29. DRUGS.CLEANING & TOILET PREP. 3,573 3.8 0.8 9.6 
30. PAINTS & ALLIED PRODUCTS 785 3.8 0.2 12.6 
31. PET REFINING & REL. PROD. 5,425 1. 4 1. 6 13.9 
32. RUBBER & MISC. PLASTICS PROD. 4,566 5.2 0.9 9. 1 

33. LEATHER TANNING & FINISHING 66 1. 6 0.0 7. 1 

34. FOOTWEAR & OTHER LEATHER PROD. 231 1.0 0. 1 5.6 
35. GLASS & GLASS PRODUCTS 918 3.7 0.2 10.0 

36. STONE & CLAY PRODUCTS 1,780 3.5 0.5 8.6 
37. PRIMARY FERROUS METALS 1,515 3.9 0.4 3.4 
38. NONFERROUS METALS 1,886 5.0 0.4 5.0 
39. METAL CONTAINERS 888 2.4 0.3 15.3 
40. FAB. STRUCTURAL METAL PRODUCTS 2,371 4. 1 0.6 9.6 
41. SCREW MACHINE PROO.&STAMPINGS 1,303 4.9 0.3 7.0 
42. OTHER FAB. METAL PRODUCTS 3, 171 5.4 0.7 10. 1 

43. ENGINES & TURBINES 448 4.6 0.1 5.3 
44. FARM & GARDEN MACHINERY 367 5.0 0.1 4. 1 
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***CALIFORNIA*** 

Real Output (M1111ons ot 1972 $) 

Average Average 
%GR Share of Share of 

Sectors 1995 83-95 CA Total US Total 

45. CONSTR. & MINING MACHINERY 928 5.9 0.2 6.6 
46. MATERIALS HANDLING MACH. & EQ. 400 5.4 0. 1 6.4 
47. METALWORKING MACH. & EQ. 807 6.4 0.2 5.3 
48. SPECIAL INDUSTRY MACHINERY 640 5.8 0. 1 6.2 
49. GENERAL INDUSTRY MACHINERY 1,243 5. 1 0.3 7. 1 
50. MISC. NONELECTRICAL MACH. 1,551 4.5 0.3 14.2 
51. OFFICE.COMPUTING & ACCT. MACH. 33,685 9. 1 4.3 27.3 
52. SERVICE INDUSTRY MACHINES 775 4.7 0.2 5.2 
53. ELECTRICAL MACHINERY 2,447 6.2 0.5 9.4 
54. HOUSEHOLD APPLIANCES 625 4.9 0. 1 4. 1 
55. ELECTRIC LIGHTING & WIRING EQ. 812 4.5 0.2 8.7 
56. RADIO.TV, & COMMUNICATION EQ. 13,606 5.7 2.3 18.9 
57. ELECTRONIC COMPONENTS & ACCESS. 19,959 8. 1 2.8 28.6 
58. MISC. ELECTRICAL MACH. & EQ. 576 4. 1 0. 1 6.9 
59. MOTOR VEHICLES & EQUIPMENT 7,738 4.7 1. 8 6.9 
60. AIRCRAFT & PARTS 8, 187 5.0 1. 8 23.7 
61. OTHER TRANSPORTATION EQ. 1,420 2.6 0.4 9. 1 
62. INSTRUMENlS & SUPPLI~S 3,322 6.3 0.6 16.5 

I 
I-' 
I__, 

I 

63. OPTICAL.OPHTHALMIC & PHOTO EQ. 
64. MISC. MANUFACTURING 
65. TRANSPORTATION & WAREHOUSING 
66. COMMUNICATION EXC. RADIO & TV 

2, 155 
2,038 

14,553 
18,314 

6.0 
3.6 
3.6 
6.3 

0.4 
0.4 
3.6 
3. 1 

9.4 
10. 1 
11. 4 
13.3 

67. RADIO & TV BROADCASTING 1 4.3 0.0 10.9 
68. UTILITIES 7,554 2.5 2.0 8. 1 
69. WHOLESALE & RETAIL TRADE 45,659 3.8 10.6 10.9 
70. FINANCE & INSURANCE 23, 189 4.4 4.7 11. 6 
71. REAL ESTATE & RENTAL 57,837 3.9 12.6 14.2 
72. PERSONAL SERVICES EXC. AUTO. 4,467 2.9 1. 2 11. 2 
73. BUSINESS SERVICES 35,255 4.9 6.9 13.2 
74. EATING & DRINKING PLACES 10,200 2.9 2.5 12.2 
75. AUTOMOBILE REPAIR & SERVICE 7,009 4.3 1. 6 14.2 
76. AMUSEMENTS 6,727 2.9 1. 6 21. 4 
77. MISC. SERVICES 23,045 4.5 4.8 11. 0 
---------------------------------
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Abstract 

The purpose of this work is to provide the California Air Resources Board with a system 

for updating forecasts of industrial growth factors used in the statewide Emission 

Inventory System. Of special importance is a method for forecasting industrial growth 

by counties. Hence, the majority of the work performed under contract A3-237-32 was 

in developing and implementing a theoretical methodology for apportioning state output 

to the county level. A proportional matrix adjustment is utilized as the core of the 

system that apportions the state forecast to the counties. This matrix adjustment 

process is dependent on state industry forecasts which are provided by the Data 

Resources, Incorporated industry forecastinis component and county total employment 

forecasts. Within the scope of the work, ORI provides a California forecast of 

employment and real output to the year 199 5 for 77 industries and 58 counties. 

The system developed provides the ability to forecast state and county output and 

employment under different sets of economic assumptions which can be used to analyze 

the effects of national economic changes. It also provides a theoretical methodology 

for estimating county level sector forecasts for the 58 California counties. 
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I. Introduction 

The State Government Group at f)ata Resources, Inc. l(oRI) and the Research Division 

of the f'alifornia Air Resources Board embarked upon a project to enhance the 

capabilities of county level economic projections used in the Air Pollution Emission 

lnventory Program. The Air Resources Board is required by State Health and Safety 

Code Section 39607(b) to inventory sources of air pollution within the air basins of the 

)tate to determine the kinds and quantities of air pollutants emitted. The inventory 

and projections are used for a variety of purposes including developing air resources 

management plans, evaluation of control measures, analyzing new source impacts, 

modeling air quality, and measuring control program effectiveness. 8y enhancing the 

economic forecast capabilities, future year emission estimates would become more 

accurate and management plans could be implemented more effectively to achieve air 

quality goals based on future air quality standards and future year emissions. 

l nata Resources, Inc. has been a provider of economic information and forecasts for 
over ten years. The Review of the U.S. Economy is published monthly and contains a 
forecast of the U.S. F..conomy for a twelve quarter forecast horizon. The State 
Government Grouo of Data Resources provides services to many state ~overnments 
includin~ state economic models used to forecast state economic conditions, tax 
revenue forecasting models and various other speciality models. It has been the 
philosophy of the State Government Group not only to provide state a~encies with tools, 
data and modeling expertise but also to rely heavily upon the expertise at the state 
level for subjective judgement and knowledge of local conditions and economic events. 
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Future year emissions for each combination of growth and control categories for a 

county portion of an air basin are calculated using the following equation: 

EFY = f'BY * GF * CF, 

where 

F.FY= emissions for future year; 

EBY= emissions for base year; 

GF= growth factor, which is the ratio of economic activity in the future year 

to economic activity in the base year; and 

CF= Control factor, which is the ratio of the amount of control in the future 

year to the amount in the base year. 

It can be seen from this simple equation that growth factors, which are dependent on 

national and state economic conditions, play a crucial role and could be a large source 

of error in the forecasts for future year emissions. 

Therefore, the project olan was to provide enhanced economic forecasting at the county 

level by providing output and employment forecasts in an integrated system capable of 

utilizing: 

l) a national economic forecast under different sets of economic assumptions; 

2) a state level economic forecast of 77 industry input/output sectors consistent 

with the national forecast assumptions; 

3) an apportionment methodology for estimating county level economic 

forecasts that are consistent with both national and state assumptions; and 
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t+) a framework or system for quickly evaluating the effects of national 

economic chan~es on the state, county and finally emission forecasts. 

The following example illustrates the importance of such an integrated system. The 

recent drop in oil prices has been analyzed at the national level by the Macroeconomic 

Group at nRI. Their forecasts, which embody this lower oil price, can be used to 

produce a state forecast which quantifies the effect of a lower oil price on growth in 

specific California industries. This sectoral growth is then translated to county growth 

via the apportionment methodology described later in this reoort. These new growth 

factors can then be applied to the equation, 1:.FY = FBY * GF * CF, to calculate the 

effect of lower oil prices on future year emissions. 

The majority of the work performed under contract A3-l 37-32 was in developing and 

implementing a theoretically sound methodology for apportioninis statewide output to 

the 58 county, 77 industry sector level of detail. 

The result of the work performed under this contract is entitled The California Long

'Run County Employment and Output Forecasting System. A brief description of the 

various component parts of the California Long-Run (l O year) County Forecasting 

System, which was produced under the contract between the Air Resources Board and 

Data Resources, Inc., is provided below. Figure l illustrates the complete system. 

1) The Data Resources Regional Information System (DR IRIS). This system 

provides California employment forecasts by 2 di~it Manufacturing Standard 

Industrial Classification (SI~) Code (nescribed in Appendix V). 
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Figure 1 

The California County Forecasting System 

DRI Regional Information Service (DRIRIS) 

California Employment forecasts by 
2 digit SIC Code Classification 

DRI Interindustry Service (DRIIO) 

U.S. Output/Employment Forecasts 
77 Industries 

California County Total 
Employment Model 

Forecasts Employment for 
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DRI Regional Industry Forecasting 
Sys tern (DRI FS) 

California Output/Employment Forecasts 
77 Industries 

ounty Business Patterns 
Employment Shares 

77 Sectors 
58 Counties 

R.A.S. 
Adjustment Process 

Share Matrix Coefficient 
Projections 

·• . 

County Employment 
Output Forecasts 

77 Sectors 
58 Counties 
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2) The Data Resources lnterindustry ~ervice (DRIIO). The Interindustry \~odels 

are utilized to produce national level output for 77 industries. (National 

~fodel is discussed in Appendix VI). 

3) The nata R.esources Regional Industry r=orecasing System (DRIFS). The 

Regional Industry Forecasting System links together the Interindustry (ORIIO) 

and Regional (OR.IRIS) Models to provide annual output and employment 

forecasts at the state level for 77 industries. This linkage is described in 

Appendix VII. 

4) The California County Total F:molovment Model (CACTE1~). This model was 

developed for the Air Resources Board under contract A3- l 37-32. It 

forecasts employment for the 58 California counties and is utilized in 

apportioning State output for 77 industries to the county level. The Model is 

described in the body of the report, and regression statistics for all the 

st.ochastic equations are located in Appendix VIII. 

5) The California Lon~-Run ( 10 year) County Forecastin~ System (CALCFS). 

This system integrates forecasts from the Data R.esources Industry 

Forecasting System (DR.IFS) and the California County Total Employment 

Model (CACTEM) to produce county level forecasts for 77 industries. The 

methods for providing this integration and producing county level forecasts 

are discussed below. 

Three different approaches for producing county level forecasts were discussed with the 

AQ_ B's Research f)ivision staff. The discussions centered on the strengths and 

weaknesses of the three methodologies and the implied assumptions concernin~ the 

f counties' growth vis-a-vis the rest of state. All three are discussed in more detail in 

the body of the report but the following brief description outlines the basic 

assu motions. 
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Method l The county shares of the California industry sectorial total are assumed 

to be fixed. For example, if Los Angeles county had l 0% of all 

emoloyment in the petroleum refining industry in 1981, it would be 

assumed to have the same l 0% share throughout the forecast period. 

\~ethod 2 County shares are hased on long-term (lo year) growth toward U.S. 

sectorial share. For example, if it is assumed that the petroleum 

industry share was l 0% of Los Angeles County employment in 1981, and 

in 1995 will be 15% of all emoloyment at the national level, then 

between 198 l and 199 5 the Los Angeles County employment share of the 

petroleum industry will move toward the U.S. share of the same industry. 

Therefore, by 199 5 the petroleum industry share will be 15% of all 

employment in Los Angeles County. 

Method 3 Method 3 involves adjusting the l 98 l base year county employment share 

of total sectorial employment in California to be consistent with the sum 

of all California county sectorial employment (from DRIFS) ~ the sum 

of California county total employment for each of the forecast years 

from CACTEM. This method involves a modification of an adjustment 

process known as the R.A.S. Technique. It is discussed in more detail in 

the body of the report. 

The results of all three of these methods are county level growth forecasts for each of 

the 58 California counties in each of the 77 input/output sectors. 1\,1ethod 3 was used to 

produce the final forecast. After several discussions with the Air R.esource Board's 

~esearch Division staff about the strengths of that method, it was deemed to be more 
rf 
\ 

aopropriate than the alternatives. 



What follows in the body of this report is a discussion of Method 1 and Method 2 for 

apportioning State forecasts including the stren~ths of these methods and the limitations 

which lead to the conclusion that Method 3 is the appropriate methodology; a detailed 

discussion of Method 3 including the California County Total Employment :\1odel; and 

conclusions and recommendations for further work in improving The California Long

Run County Forecasting system (CALCFS). 
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II.Countv Forecasting System Alternative Methodologies 

A. Method l 

All three of the proposed methods of allocating state output involve as a principal step 

creating a base year employment share matrix. This matrix has as a column label each 

of the 77 industries and as a row label each of the 58 California counties. A.ny one cell 

identifies the percentage of an individual industry's employment of an individual 

county's total employment in 1981. The cell data are constructed using 198 l four digit 

Standard Industrial Classification (SIC) code employment information by county and 

aggregating it to be consistent with the input-output sector definitions presented in the 

Appendix. For example, input-output Sector 13 includes the four digit SIC codes 3482, 

3483, 3484, 3489, 3761 and 3795. Therefore, for each California county, employment in 

each of these SIC codes was aggregated to form Sector l 3. A similar aggregation was 

undertaken for each of the input-output Sectors with two exceptions: Sector l and 

Sector 7. Sector l, Livestock and Livestock Products, and Sector 2, Other Agricultural 

Products, do not have readily accessible or reliable employment data. However, there 

is information on the sale of these farm goods (dollar amounts) by California county. 

The 1981 share of Sector l or 2 is its level of sales for that year divided by the total 

California level. 

Forecastine; by this particular method becomes a simple process of multiplying each 

California industry's forecast of employment or output from the ORI Regional Industry 

Forecasting System (nRIFS) by the county share matrix for each sector for each year of 

the forecast. 
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This methodology has strengths and weaknesses which should be reviewed. This may be 

an appropriate or at least an expedient method for short-term forecasting (less than 4 

years), but this method imolicitly assumes that the structure of each California county 

will remain constant. This is a particularly weak assumption e;iven the long-run ( l 0 

years) nature of this forecast; it would be difficult to believe that the structure of any 

California county will remain constant over a ten year period. The major strengths of 

this method are its simplicity and the fact that it is not comoutationally demanding or 

exoensive to produce a new forecast. 

B. Method 2 

There are several ways to introduce shifts in the base year share matrix. In discussions 

between nRI personnel and the AR 'Pl technical staff one such method was suggested and 

tested. This involves changing each California county sector employment share so that 

it grows toward the U.S. sector share in 1995, assuming that the 199 5 U.S. share is on a 

long-run equilibrium growth path. Stated differently, for each county i, for each sector 

j, and for each year k, 

Aijk= (Tk/15) * County Share 198lij + (05-Tk)/15) * U.S. Share 1995ij 

where T= time interval. For a 15 year period Tk would begin at 15 

and decline by 1 for each year to 1. 

A= forecasted employment share matrix 

This method has some interesting properties but the weaknesses in terms of a practical 

solution are difficult to overcome. 
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The result of allowin~ county sector employment to grow to a national share is to add 

shares to sectors that may have been zero in the base year. This leads to emplo'yment 

growth in sectors that are unreasonable given the existing county employment pattern. 

For example, in a small rural county there may be employment gains in sectors such as 

crude petroleum and natural gas production or conversely there may be employment 

gains in large urban areas in the agricultural and livestock sectors. Anomalies such as 

these did exist in an initial forecast and for that reason this method was not considered 

further. 

Consideration of the three methods led to the decision to reject Methods 1 and 2 in 

favor of ~Jlethod 3 discussed in chapter three. 

III. The California County Employment and Output Forecasting System 

Method 3 consists of four distinct parts: ( 1) the California County Total Employment 

Model (CACTEM), (2) the ORI Regional Industry Forecasing ~ystem (DRIFS), (3) the 

employment share adjustment process (R.A.S. Method), and (4) the county output and 

employment forecasts. Each part is discussed separately and then together as a 

complete system. This will indicate how the forecasting system as a whole interacts. 

A. California County Total Employment Model (CACTEM) 

The CACTEM model consists of 116 equations, 2 equations for each California County. 

The result of solvin~ the model is a forecast of total employment for each county to the 

year 199 5. The summary statistics for each stochastic equation are located in Appendix 

VIII. They are used to define the total employment growth of each county without 

regard to the sectorial composition of that county. It also gives an added dimension to 

the forecasting process by enabling the user to add specific information on non-
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economic events occurring in a particular county. For example, if someone had 

knowledge of a plant openin~ in 1987 that would add 200 workers, that information 

could be incorporated in the total employment forecast. The effect of adding 200 

workers is to increase the share of the counties sectorial employment across all sectors, 

oreserving the interrelated nature of the county sectorial employment. 

For this particular forecast the general specification of each of the county employment 

~quations is derived in a similar fashion. It is a two step process. The first step 

involves creating a county employment series based on the sum of each county's share 

of total California employment for a particular sector. For a very simple example of 

this process, consider a state with only two sectors: Agriculture and Manufacturing. 

County X in this state has l 0% of total state agricultural employment and 20% of total 

state manufacturing employment. In this example total state agricultural and 

manufacturing employment for l 980-1983 is shown below: 

Agriculture Manufacturing Total 
Employment Employment Emoloyment 

1980 roo [000 t, 100 
1981 150 1200 l, 350 

Year 1982 160 1100 1,260 
1983 180 1120 l, 300 

Given these totals, the generated County X employment would be calculated as follows: 

Agriculture Manufacturing Total County Employment 
1980 .lo*Iotbto .20*l000=200 l0+200=2 l0 
1981 • l 0* 150= l 5 .20* l 200=240 l 5+240=255 
1982 .10*160=16 •20* 1100=220 16+220=236 
1983 .10*180=18 .20* 1120=224- 18+224-=24-2 

As can be seen, County X's employment level is calculated by multiplying the county 

share of each sector times the state total for the sector and summing these county 

sectorial levels to a county total. Expressed in a different fashion, for each county, i, 

for each 2 digit SIC code, j, 
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Generated Employment Ai= county weight * 2 digit SIC code California 
l:.rnoloymentj 

(Value Added or Employment ~IC Codej) l 98 l 
where county weight = <Value Added or t-:mployment , SIC Co~j) l981 

The second step invloves bridging the generated employment series to the actual series 

to form a stochastic equation: 

F..moloyment Ai=Constant +B* (Generated Employment Ai) + e. 

The s~ond step becomes a useful tool in evaluating the error in the first step. From 

the example above: 

Year Actual County X Employment Generated Employment 
T9-mr 200 2l0 
l98l 270 225 
1982 270 236 
1983 302 242 

A regression would then be run using actual employment for County X as the dependent 

variable and generated employment as the independent variable. An equation would be 

formed and may appear as follows: 

Employment Ai = 20 + .90 (Generated Employment Ai) 

Forecasting with the submode! depends on the ORI Regional Information Service 

(J)RIRIS) forecast of employment at the state level which is exogenous to CACTEM. To 

continue with the example to illustrate this forecast process: 

DRI RYS State Forecast 

Agricultural Manufacturing 

1984 l90 1200 
Year 1985 200 1300 

1986 210 1400 

Generated County X Forecast 

Agriculture Manufacturing Sum 

l984 .l0*l90=19 •20* 1200=240 259.0 
1985 • l0*200=20 .20* l 300=260 280.0 
1986 .l0*2l0=21 .20* 1400=280 301.0 

County X Forecast of Total F:mployment then becomes: 
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Forecast Fmployment County X = 20 + .90 (Generated Emp. X) 

1984 20 + .90 (259b 253. l 
Year 1985 20 + .90 (280)= 272.0 

l 986 20 + .90 (301)= 290.9 

The data available for the second step are annual series over the period l 967 to 1982. 

A dummy variabl~ is generally added to account for the SIC code changes in l 972, and 

all re~ressions are run using an AR 1 or AR2 correction for serial correlation. All the 

statistics for the stochastic equations are located in Appendix VIII. 

B. The Re~ional Industry Forecasting System 

The Regional Industry Forecasting System is a ORI service that combines the Regional 

Information Service and the Interindustry Service. The System produces demand 

forecasts of output and employment for each state and region for 77 industries. The 

System and associated models are discussed in detail in Appendices V, VI and VII. The 

results are presented in Appendices I and II • 

. C. The Employment Share Adjustment Process (R.A.S. Method) 

Method 3 for disaggregation of state sector forecasts involves the addition of the 

California County Total Employment Forecasting Model (CACTE\~) and of an 

adjustment process to the base year share matrix. 

The purpose of this section is to describe the adjustment made to the base year share 

matrix in subsequent years which accounts for growth in county employment and growth 

in California sectorial employment. The basic method used to make this adjustment is 

a variant of the R.A.S. method used in updating input/output tables. The R.A.S. 

method was developed in Cambridge, U.K. around 1960 and is a statistical means of 

adjusting a matrix to fit new constraints. The basis of the insert R.A.S method 

sug~ested in an input-output context by Stone l consists of finding a set of multipliers to 

adjust the columns so that the cells in the adjusted matrix will sum to the required row 

and column totals relating to the forecast year. The mathematical properties of the 
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'R .A.S. \'1ethod have been explored by Bacharach2 who shows that the method will 

produce a unique solution. This solution does not depend on whether rows or columns 

are arljusted first. Also, if a particular cell was zero in the base matrix, it will remain 

zero in the final matrix and no negative entries will appear in any cells in the final 

matrix. 

There are economic interoretations of the row and column scalars associated with an 

input-output table adjustment. However, no such economic meaning can be attached to 

the adjustment of an employment share matrix. Further, convergence based on the 1/0 

matrix is assumed to be based on the fact that the 1/0 matrix is productive. With a 

general matrix, convergence is not guaranteed and may present some problems 

deoending on the perturbation of the matrix with regard to the column and row 

constraints. 

l nepartment of Applied Economics, Cambridge University, Input-Output Tables 
Realtionships, 19 54-1966, Volume 3 in A Program for Growth (Chapman and qa11, 1963) 

2P,acharach, M .O.L., Bi-proporti_onal Matrices and Input-Output Changes, Cambridge 
University Press, 1969 
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The multipliers which operate alon~ the rows are denoted as a vector, r, and those 

which operate on the columns as a vector, s. Each cell of the base share matrix, A0 , 

will be adjusted by two scalars, and the new matrix, A1, can be written as 

Al = r A0 s 

where r and s are matrices with the r and s vectors along the diagonal and zero 

elsewhere. In order to find the r and s vectors we must introduce the employment level 

matrix, X 1, which we wish to estimate, and its known row and column totals (in this 

case row totals are county employment forecasts and column totals are state sector 

forecasts). The row and column totals are designated U 1 and V 1 respectively. 

Therefore we have 

Xt = A1q1 

where q l is the current sector level 

=(r A0 s)q l • 

The row and column totals of this matrix will be 

u l = x 1 i where i is the unit vector, substi tu ting we get 

(1) 

and 

V 1 = X' 1i 

vi'= i'xl 

v 1 = r'(A0 o l )s. (2) 

These two equations, (1) and (2), contain all the information available -- the base share 

matrix, a0 , the new row and column constraints, u 1 and v 1, and the current sector 

employment level q l • If these equations are solved simultaneously, the values of the r 

and the s vectors will be found and one could calculate these as 

Al = (r A0 s) and x l (x l = Al q l). 
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The solution adopted to these equations is most often an iterative one. Thus, the 

estimation orocess of obtaining x l from in effect amounts to nothing more than ax0 

orooortional adjustment of the base matrix successively along its rows and its columns 

until convergence is reached. 

i.e., 

A.n illustration of this method helps to simolify the explanation. Startin~ with a 

hypothetical base year emoloyment level matrix, which contains three counties and 

three sectors, we have: 

Sectors 
l 2 3 

Total 
County 
Employment 

A 50 100 0 150 
Counties tr 30 50 20 100 

C 20 50 30 100 

Total Sector Employment 100 200 50 Total State Employment 
350 

a) Step l involves the calculation of the first row scalar, Pl· Information available 

is the county employment forecasts from the county forecasting model. 
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- -

Total Desired County 
Base Year Employment Row Scalar 

2 3 Employment (forecast) Row Scalar (R l) 

A 50 100 0 l 50 160 160/150= 1.066 
~ 30 50 20 100 150 150/100= 1.50 
C 20 50 30 100 120 120/l 00= 1. 20 

b) Step 2 involves multiplying base year level employment by row scalars to obtain a 

new matrix, A 1, 

l 2 3 1 2 3 

A 53.3 106.6 0 A 50 100 0 1.06 
~ 45 75 30 = ~ 30 50 20 1.50* 
~ 24 60 36 ~ 20 50 30 1.20 

c) Step 3 invokes the calculation of the first column scalar, St using the new matrix, 

A 1, by first summin~ down the columns and then dividing the desired levels by the
( 

actual sums of Al 

1 2 3-
A 53. 3 l 06.6 0 
rr 45 75 30 
~ 24 60 36 

122. 3 241.6 66 At Sector Employment 

100 ?.50 80 Desired level (from sector forecasts) 

100/ 122. 3 250/2lt-l.6 80 / 66 S 1- Column Scalar 
.8177 1.035 1.212 
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d) Step 4. Multiplication of Al by column scalars to create new matrices, A 2 

1 2 3 

43.58 l l 0. 3 3 0 
36.80 77.63 36.36 
19.62 62. l 43.63 

= 

1 2 3 

A 53. 3 106.6 0 
B 45 75 30 
C 24 60 36 

* 

.8177 1.035 l.212 

e) Step 5 begins the second iteration and the calculation of the second row scalar, 

R2- The process involves summin~ across A2 and dividing the desired county 

employment level by the summed values. 

nesired 
l 2 3 Sum of R.ows Level R2 

A 43. 58 l l 0. 33 0 153.91 160 160/153.91 =1.40 
tr 36. 8 77.63 36.36 150.79 150 150/150.79=.995 
~ 19.62 62. l 43.63 125. 35 120 120/125.35=.957 

f) Iteration continues as indicated in Steps 2 through 5 until covergence is reached. 

The convergent matrix is shown here: 

Employment Sector Total 
County 

l- 2 3.- Employment 

A 45. 3 114.7 0 160 
County ~ 36.2 76.6 37.2 150 

~ l 8.5 58.7 42.8 120 

Total Sector Employment 100 250 80 
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As the example demonstrates, final convergence produces the desired county 

employment totals and desired sector totals. Row and column multipliers can be 

calculated as the product of the multipliers used in each successive round. Thus, the 

row of multioliers for the first row is equal to 

1.067 * l .039 * l.006 * l.006 * 1.00 l * l.000 = l.116 

Similarly, the first column multipliers are equal to 

s1 *s2*s3*••• *rn in this example 

.817 * .993 * .999 * 1.000 = .8105 

Row and column multiplier vectors produced in this manner are equal to: 

r = ( 1.116, 1.488, 1.140) 

\ 
s = (.8105, l.02 5, 1.20) 

It follows that: 

45. 3 
36.2 
18. 5 

114.7 
76.6 
58.7 

0 
37.2= 
42.8 

l.116 
0 
0 

0 0 
l .488 0 * 
0 1.140 

50 
30 
20 

100 
50 
50 

0 
20 * 
30 

.8105 
0 
0 

0 
1.025 
0 

0 
0 
l. 20 
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~- County Output Sectorial Forecasts 

The previous steps have assembled all the necessary information to produce a county level 

cutout forecast for each of the 77 industries. From the R.A.S. adjustment process there exists 

share matrices for the years 1982 through 199 5. The ORI "Regional Information Forecasting 

~ystem (T)R IFS) produces output forecasts for the state of California for the years 1984-

through 199 5. The county level output forecasts are simply the state industry total for each 

industry in each year multiplied by each county's share of that output. Having completed this 

multiplication results in county level estimates of employment and output for each of the 58 

r.alifornia counties in every year from 1981 to 1984- and forecasts from 1985 to 199 5 for 77 

industries. The results are presented in Appendices III and IV.. 
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IV. Conclusions 

This project is desh~ned to enhance the capabilities of the Air Resources board to produce 

county level economic projections used in the Air Pollution Emission Inventory Program. This 

enhancement is designed to orovide the capability to utilize: 

l) a national economic forecast under differing sets of economic assumptions; 

2) a state level economic forecast of 77 input/output sectors consistent with the 

national assumptions; 

3) an apportionment methodology for producing county level forecasts; and 

l.J.) a system for integrating all the component parts. 

The first two functions are provided by Oata Resources Services which deal with the National 

~conomic outlook and the Regional outlook. Forecasts under three differing economic 

scenarios are produced monthly and made available to subscribers. Tasks 3 and 4 were 

produced under contract A3- l 37-32. 

What is called Method 3 in the body of the report is the method of choice in apportioning the 

state employment and output forecasts. Method 3 attempts to introduce a shift in the base 

year share matrix by accounting for differential sector growth at the State level and 

differential total employment growth at the county level. This step toward accounting for 

growth in particular sectors vis-a-vis other sectors and particular counties vis-a-vis other 

counties that would not be otherwise picked up by a simple fixed share apportionment 

technique (l\~ethod l ). There are, however, improvements that can be made (see 

Recommendations for Future Study). The system developed integrates all the component parts 

necessary to utilize Method 3. A forecast was produced using this system for the 58 California 

Counties in 77 industry detail. The results are presented in A.ppendices III and IV. 
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The results of this contract will provide to the ARP, more reliable and defensible forecasts of 

economic activity for California than are currently available. 

( 
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V. R ~COl\~~~FNnATIONS FOR FTJTURE STUT")Y 

f:'uture contract work with the ARB will be based on the utilization of the economic growth 

projections made under the terms of this contract. lt is DRI's intention to work with the ARB 

to establish an ongin~ forecasting program which will enable the ARB to update their forecasts 

on an annual basis. DRI proposes to work with AR.P, staff to keep appraised of their evolving 

needs for economic growth forec_asts. Based on these current requirements and needs, we 

propose to refine and expand the California model. 

We propose to include California as a tenth region in the ree;ional breakdown of the U.S., and 

to divide California into several subregions which could correspond to the .ARB's emission 

inventory district classification. By subdividing California into several areas, each area's 

share of each industry's employment will be explained within the state. This work would 

overcome the current model's inability to examine intra-California shifts in industrial 

employment and would provide the ARB with a state-of-the-art California long-run 

forecasting model. 
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