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The purpose of this work is to: 1) summarize the results of a preliminary
simulation project conducted at the University of Minnesota, Duluth which emploved a
large scale, input-output based, computerized model to project the effects of assumed
levels of production in the wood products industry_in Minnesota (including particleboard)
to the year 2000, and 2) present a détailed description of the model itself.

The simulation model (named SIMLAB) used for this project was developed at
the University of Minnesota, St. Paul campus, primarily by Wilbur Maki, Professor of
Agriculture and Applied Economics. Professor Maki, et. al.,, have completed a series
of reports based on SIMLAB which simulate developments in various industrial sectors
in Minnesota into the future [3], (4], and [6].

Other works have also employed the Maki model as it gains increasing familiarity
and acceptance in the field. Erkkila, Rose, and Lundgren used the model to project
the impact of expanded timber-based industry aétivity in northeast Minnesota [2]. Their
results showed that increased activity could be supported by the Arrowhead regional
economy, which served to demonstrate one of SIMLAB's uses.

| The model has frequently been usedv in analyzing industries in the Arrowhead
region and Minnesota. HoweVer, this paper is the first to employ it in the study of
the wood products industry. First, problems encountered in procuring data will be
discussed, followed by a general background of the wood products and particleboard
industry. Second, the structure and features of SIMLAB will be presented. Third, the
results of the simulation and the implications to be drawn from them will be discussed.
Finally, future research plans for the Minnesota particleboard industry will be discussed.

DATA PROBLEMS

It should be explained that interpretable information on the wood products and
particleboard industries are extremely difficult to find. The first problem is in the
compilation of statistiecs under the categories of particleboard and structural building

panels. Waferboard is a type of particleboard and is a structural building




panel. Much particleboard is not structural. Statistics on particleboard don't generally
break out the waferboard element. Likewise, statisties on structural building panels
generally don't distinguish among plywood, waferboard and other types of building panels.

Even using the Standard Industrial Classification Code (SIC) doesn't add
clarification because different compilers of statisties have different interpretations.
One source places waferboard under SIC 2499, along with lathes, railroad ties, and
redwood planters, while particleboard is listed under SIC 2492.

Interpretation of trends in the waferboard industry disclose further problems.
Different sources use different categories of end use of particleboard and different
time frames for estimates. Couple these problems with different measurement bases of
consumption, and it is nearly impossible to trace a prior year's estimates from one
source to current year's actual figures from another.

In addition, the SIMLAB system lumps particleboard and vsiaferboard into the
SIC 2499 classification. Thus, this paper will be aggregating the estimates for these
industries with several other industries that are related only by their inclusion in a
"miscellaneous" classification. That is why the results of this analysis are to be taken
as preliminary. However, the exercise does point to the procedures for simulating
waferboard and particleboard activity and provides a starting place for more complete
analysis at a later time. The final section of this paper will deal with current plans
for future research on this growing Minnesota industry.

GENERAL BACKGROUND OF THE PARTICLEBOARD INDUSTRY

Particleboard is a relative newcomer to the forest products industry. Although
it was patented in 1905, it was not until 1945 that the first particleboard was produced
commercially in the United States. lInitially, particleboard was used in large quantities
for core material in furniture. In 1975, this industrial use was still providing most of
the market for particleboard. However, with the addition of structural composite panels,

housing and construction have become the fastest growing market.




Qne reason for increased interest in particleboard is its price compared to that
of plywood. This is determined in part by cost of raw material, labor and overhead.
At increasing capacities, particleboard has an advantage over plvwood of reduced labor
and capital cost. However, economies of scale can only be obtained to a certain point.
Then, other costs make an impact — raw materials and transportation. These are the
major concerns of the particleboard industry today.

Wood furnished in the West and South is heavily dependent on sawmill residues
and planer shavings. Initially, this was an advantage; there was plenty to go around.
However, new sawmill technology, the energy crisis, and the paper industry have made
the material a problem to procure.

Transportation is another concern. Most of the particleboard industry is located
in a few geographical regions due to the availability of large quantities of raw material
at affordable prices. But what about distance from intended market? The productive
capacity is located principally in the West and South. Economies of scale in Minnesota
could easily be offset by transportation.

Fortunately, there is at least a partial solution. A new interest has been taken
in waferb’oard. Historieally, U.S. production of particleboard was spurred by a need for
utilization of wood wastes, while in Europe, production was based on roundwood. While
most of the particleboard plants in the U.S. use wood waste as finish, some plants,
particularly in the North and Northeast, have recently been built which depend to a
great extent on roundwood sources. Such is the case in Minnesota.

Waferboard has a lot of potential in Minnesota. The state has an abundance
of roundwood (particularly aspen) which needs to be harvested. It is also close to large
markets in the Midwestern United States, making the transportation cost factor less of
a problem.

Because of the rapid growth of this industry and the difficulty of isolating data
on waferboard, the impact of the industry on Minnesota is uncertain. As the waferboard
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industry grows, and data become more available and interpretable, SIMLAB should prove
to be a valuable tool in providing insights on the developments in the industry and their
implications in terms of the Minnesota economy, and northeast Minnesota.

THE SIMLAB SYSTEM

The most complete guide to the structure and use of SIMLAB is contained in
USER'S GUIDE TO THE MINNESOTA REGIONAL DEVELOPMENT SIMULATION
LABORATORY, by Wilbur R. Maki and others [5]. This guide is not current in terms
of the updated version of SIMLAB (updated frorﬁ a base year 1970 to a base year 1977)
or for the changes in SIMLAB as it now relates to northeast Minnesota. A more current
guide is planned for publication during late 1982 or the early 1983.

The description of the SIMLAB system here will rely heavily on the older version
of the USER'S MANUAL. However, any changes in the model that are particularly
relevant to this work will be incorporated into this desecription. '

SIMLAB is a user interactive computer based simulation model. Since the first
operational system was developed by Wilbur Maki and others for the statevof Minnesota
in 1970, it has been expanded to include additional industries, additional modules and
to relate to additional planning regions in the state. SIMLAB is now available for the
state as a whole and for the Headwaters and Arrowhead planning regions.

SIMLAB is a series of modules. Each module is interactive with the others in
the system. In other words, the output of one module becomes input to other modules
in the system. The production module is central to the system. It links the regional
or state economy to the rest of the nation. This module's core is made up of a regional
input-output system reduced from a larger set of tables comprising a 214 sector two
region system constructed from secondary information. The elements of input-output
are reviewed in Appendix I of this report. The production module for northeast
Minnesota is composed of seventy-five sectors, all classified in terms of SIC definitions.y

Seven other modules interact with the production module to make up the system.




The market module links the region's economic activity to the rest of the nation's. This
is accomplished through regional market share ratios, which are ratios of regional export
activity to total activity in the rest of the country. The market module drives the
system by predicting regional activity from assumed national growth rates in specified
industrial groupings.

The investment module links private spending for plant and equipment to the
gross output of capital producing industries in the region. Thus, investment in the
region is related to the output estimates obtained from the interaction between the
market and the production modules.

The demand module links final users of goods and services in the region with
the gross output of the region's industrial sectors. The link is also carried out through
the region's imports from the rest of the nation.

The employment module links gross output levels to regio.nal employment by
industry and by skill category. This is accomplished through a series of output employment
ratios of the type commonly used in input-output analysis.

The value added module links gross output with depreciation, business taxes and
profits in the region. This is consistent with the definitions used in the construction
of the national input-output system.

The labor force module contains information related to the supply of labor in
the region. Variables in this module include such things as labor foree participation
rates and the age and sex composition of the regional population.

The population module includes standard demographic measures such as birth
rates, death rates and computed rates of migration. The migration computation is
related to the employment and labor forece modules. Out of these two modules, levels
and rates of change in levels of unemployment are computed based on the projected
changes in gross output from the market and production modules. Increasing
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unemployment leads to out-commuting at first, and later to out-migration of population.
Decreasing rates of unemployment have the opposite effect.

[t is probably worth mentioning at this point that an additional module is
currently being developed for the SIMLAB system. There will soon be a household
module linking population, income and output levels to the demand for housing units in
the region. This module will eventually feed back into the rest of the system through
the construction industry in the input-output system and, perhaps‘ eventually, to the
wood products industry as it, in turn, relates to the construction sector. Other modules
are alsQ being discussed as new research needs are perceived by private and governmental
planning agencies.

Although the use of econometric forecasting techniques for projecting national
or regional output levels is compatable with the SIMLAB system, 1t should be pointed
out that SIMLAB itself is not based on inferential techniques and is not, therefore,
capable of being evaluated in terms of confidence intervals and probability theory.
Rather, the accuracy of the results is evaluated in terms of consisteney between module
outputs.

For example, if a projected level of gross output is of such a high level that
the capital stock of the region is incapable of accommodating such an increase, the
SIMLAB system will show the region importing its additional production needs from the
rest of the nation. This means that the SIMLAB system will flag impossible production
levels for the user by indicating insufficient capacity.

Similarly, if production is shown to be increasing at a faster rate than would
be warranted by current population, labor force and labor productivity measures, in-
migration will be shown to occur, warning the user of potential inconsistencies in
projected results. The system is, first and foremost, a simulation system. Its only
requirement in terms of accuracy is that the user be able to logically explain the
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results. This logical explanation must relate to the outputs of all of the modules in
the system, thus, the requirment of consistency in explained outcomes.

The SIMLAB system has one other feature of some interest. It is interactive
with the user. Once the system is accessed, the user works with the system through
a series of questions and user responses. The system can print out on remote terminal
paper, or it can be forwarded to high speed printers with additional, relatively simple
computer commands. As such, "It extends the use of available information on regional
economic conditions to a much wider range of user clientele than simply the technicians
and analysts working on environmental and economic impact studies." [51]. The model
being used here was constructed under a series of cooperative agreements between the
University of Minnesota and the U. S. Forest Service. It is anticipated that Forest
Service personnel will be able to access and use SIMLAB for a variety of studies and
data analysis as early as the summer of this year.

THE CONCEPT OF THE BASELINE AND BASELINE RUNS

The first step in using the SIMLAB model is to run a baseline projection series.
This series includes several identified rates of growth for seventy-five industrial sectors
at the national level, along with levels of labor productivity, levels of local investment
(both capacity increasing investment and pollution abatement investment), labor force
participation rates, and other parameters reflecting economic and demographic behavior
for the region.

These parameters of the system are used to calculate variable values in a series
of eight tables that can be accesséd through the SIMLAB system. The titles of the
eight tables are summarized in Table 1. The titles reflect the information contained
in each of these tables. The user may access one or all of the 'fables through the
process of answering questions through the user interactive program.

This paper will emphasize the information contained in the first and the sixth

table of this series. The first table, titled Export Market Indicators of Specified
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Table 1: DATA BASE TABLES IN SIMLAB

Table Number

Table Titles

Export Market Indicators of Specified Industries

Intermediate and Local Final Demand Indicators of
Specified Industries

Investment and Capital Stock Indicators of: Specified
Industries

Intermediate Purchasers, Imports, and Value Added
Indicators of Specified Industries

Output, Earnings, and Employee Compensation Per Worker
For Specified Industries

Total Employment in Specified Industries, By Occupation

Total Population and Labor Force Indicators of Specified
Sex and Age Class '

Productivity Indicators of Specified Industries




Industries, reflects the link between industries in the region being studied and the rest
of the nation. It should be emphasized at this point that the rest of the nation does
exclude all activity in the region being studied with the exception of the region's
exports. In other words, the region's exports appear as a part of the output of the rest
of the nation. The result is as follows: when the output of the nation increases, the
region's output, in the form of exports, is assumed to increase at the same level. This
increase, of course, will also be reflected in increased local employment, investment,
ete., that‘ appear in the remaining tables.

The Export Market Indicators that appear in the first year for the simulation
(the base year of the program) appear in Table 2. In that table, the gross output for
the United States and the region appear in the first two columns. The gross output, in
the parlence of interindustry analysis, represents the sales by industries to one another
plus sales to final demand (household consumption, various types of :investment, various
levels of government spending and net exports). This bit of explanation is required to
point out that the gross output will be larger than the more familiar measures of gross
national or gross regional product due to the fact that double counting takes place.
The value of output of firms selling intermediate and semifinished products is added to
the value. of final outputs.

In addition to gross outputs, thve indicators table includes the level of regional
exports and the percent those exports represent of national output. This percentage
figure is not the percentage of national output that is represented by total regional
output, but rather, the percent of“U.S. output that is made up by the region's exports.

The annual change column of this table will have zeros in the base year. This
calculated value only begins to take on meaning as several years are included in the
simulation.

All of these export and percentage figures are included under two

supercategories, "Actual" and "Potential" market shares. The actual market share, as
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TasoE . EXPORT MNARKET INDICATCRS OF SPECIFIED IMDUSTRIES
ARROUHEAD , 1977

PR -

INDUSTRY GROSS OUTPUT ACTUAL MARKET SHARE T POLLaTIAL MARKET SHARE
PERCENT PERCENT OF
UNITED TOTAL REGIONAL 0F U.3. ANNUAL OF u.3.
NC, TITLE STATES REGION EXPORT GROS3 CUTPUT CHANGE -~ ORTS  GROSS QUTPUTY
(THOU) THUND) (HUND) (PERCENT) (FERCENT) (HUND) (PERCENT)
! JAIRY § PO 208347, 214730, 018, L9010 3.0000 3. 3.9000
2 OMEAT ANL 2 103314, 138030, 4440, L0011 0.0000 0. 2.0000
I FRQD, FeE 19%882, - <8072, 34319, Q118 3.8000 2. 2.0000
¢ (QTHER CROP 344328, 37490, 10820, 0031 7.0000 Q. 2.0000
S FOREST., ¥ 40731, 28970, -7020. -.0221 ¢ 0.0000 9. 9.0000
5 AGR.,FOR.. 63971, 44940, ~16120. -.0234 Oabvev 20304, L0274
7 IRON & FER 19327, £1343790. 3603408, 41,4218 ¢.000¢ 30722z, 31,8793
8 NONFERROUS 25000, 0. 0. 0.0000 9.0000 13713, L0836
9 CDAL & FEA 164799, 9. 6. 0.0000 9.0000 G 0.004¢
1 QIL 3 NAT. 479923, 0. 0. 0.0000 «.0000 0. 0.0000
i1 STOME,CLAY 43019, 473%0. 2830. 00564 9.0000 2. 9.0000
12 JTHER XINI 24311, 9. 9. 0.0000 0.0000 9. 0.0000
12 NEU CONSTR 1773208, 4194330, 3113990, L7357 0.0000 299046128, .1437
14 MAIN. & RE 5146327, 928330, 0. 0.0000 0.0000 0. 0.0009
15 GRUNANCE 129%09. 0. 9. 0.0000 0.0000 0. 9.0000
16 HEAT FRODU 334932, 2174340, 929730, .1738 0.0000 1024725, RRAT
7 DAIRY PROD 341136, 1813030, s8s80, .2810 0.0000 958674, .2310
13 CANNED,FRO 233428, 940930, 300880, oJadh 0.0000 313881, «3484
19 GRAIH AILL 7013, 72490, 28070, L0104 7.0000 0. 64,0000
20 DAKERY PRO 138083, 214470, 6340, 0044 0.0000 7875, 0069
3t ALCH. BEV. a7%048. 334210, 369270, .1343 0.0000 389220, 1342
32 MIST. rFoop 3362793, 136790, -12000. -.0022 0.0000 0. 9.0000
23 TEATILE GO 338323, %900, 37320, 0097 g.0000 8934697, .9222
23 AFFAREL, F 333133, 19790, 101320, 0190 0.0000 189409, .0338
23 LOGGING 123284, 771400, 302230, 2413 0.0000 213030, L1700
sS4 SAYMILLS 125013, 242490, -13000. -.0120 0.0000 .o24%22. 0198
<7 QTHER vood 201240, 548479, 433730, «21348 0.0000 T401538. 1792
S8 FURNITURE 162254, 33430, -1340, -.0008 0.0000 7. .0002
27 PULP & PAP 447400, 3127130, 4930840, 1.1041 9.0000 S013312. 1.1200
10 PAPERBOARD 139423, 83830. -106. -.0001 0.0000 9. 0.0000
31 PRIMTING & 423428. 483120, 122120, .028% 0.0000 134042, 0317
2 CHEM. § AL 1374882, §29930. 229244, L0167 © 040000 286727, 0194
33 PETR. REF. 1034742, ‘2239080, 196930, 0190 0.0000 927449, .0893
34 RUBBER PRO 443208, 102330. . 330, 0017 0.0000 % 0.0000
2 LZATHER PR 73332, 1500, -8%90. 0117 0.0000 278, .0033
3§ GLAS3, 3TO 383179, 7939830, 461340, .1203 0.0000 387911, L1912
37 PRIMARY FE 70118, 432720, -312090. -.0547 0.0000 22883, L0214
33 IRON 8 STE 202329. 250180, ?1029. +0430 0.0000 79758, .0393
37 FRIMARY CO 177308, 4090, -180. -.0001 0.0000 14423, 0031
49 JTHER PRIN 95188, 23140, ~18900. -.0064 0.0000 130034, 0443
41 FABRICATED 873033, arI230. 237120, .0272 0.0000 234192, .0248
42 FARM MACHI 109838, 233380, 34479, 0759 0.0000 79824, 9709
32 NACHINE SH 93397, 37%%. 13890, 0141 0.0000 %, 0.9009
43 OQTHER NOU. 793280. 804090, 229010, .02727 0.0000 1214399, L0133
3% loMP., OFF 140299. 9. 0. 0.0000 9.0000 0. 0.0000
36 SERV. IND. 109233, Jundl. 344. .0008 0.0990 g. ¢.00¢0
37 ELECTRICAL 708330, 38030. -133920. -.0147 0.0000 435384, .003¢
48 NOTOR VEMI 1133338, 840190, -37830. -.0033 9.0000 2. 3.900¢
49 OTHER TRaN 430549, 44480, -38030. ~.0079 0.0000 42173, .0388
30 FROF., SCI 144978, S410. ~17470, =.0107 9.0000 8439, 9337
1 OPTICAL, O 120432, 43020, 1660, 0014 0.0000 4397, 0934
52 NISC. FFG. 183113, 235399, 23940, 0129 0.0000 sogtt, 0337
33 RAILROAD T 29700, 1347580, o er%120. .3877 9.0000 848470, 3760
94 LOCAL TRAN 1103549, 67480, 9. 0.0000 2.0000 2. 0.3000
%3 TRUCK TRAN 43487924, 251840, 17420, 20040 0.0000 d. €.2000
4 AIR TRANS. 234043, 912%0. §400. .0002 2.0000 3. 0.0000
37 QTHER TRAN 182408, - 140830, 29370, L0328 0.0000 %, 0.0000
38 COMMUNICAT 386447, $43310. 87740, .0149 0.0000 166178, .0223
59 GELECTRIC U 564771, 1782460, 228800. L0344 0.0000 238114, 9333
9 GAS UTILIT 467373, 861000, ~33180, «. 0021 0.0090 0. 0.9000
a1 uATER ¢ SA 166092, 341470, 1123480, 1039 0.4000 112114, 1057
42 UHOLESALE 12372779, 1795760, ~-103240. ~.0048 _ 0.0000 9. 9.9000
43 RETAIL TRA ©1g8rals. 3176210, 143230, .0038 7 0.0000 161273, .993¢
$4  FINANCE, I 1333083, 10146370, 9260, 3004 9.0000 D 0.6000
o REAL E3TAT 2433431, 3730230, U320, 9008 0.0009 3. 0.9630
46 MOTELS, PE 433334, 433340, 1330%0. <0387 3.3000 130882, L0307
67 3USINESS S 82731, 19794440, 23740, .0013 0.3000 2. 3.9000
48 EAT.IDRINK 301791, 1274970, 133410, L0148 0.0000 133308, L1468
49 AUTOMOBRILE 417383, 448720, 9. 0.3040¢ 3.3000 9 9.5000
70 MOTION PIC a7 153344, 3140, .0032 .22 2. S.9300
Tt HEALTH 53R 1047273, 1913749, 100370, .0094 3.963) 160378, £3974
72 EILC., NON T17440. 3242990, 12680, L0323 3.4000 12078, .3023
73 FED. GOv’T 210434, 27920, -100310. 477 1.3850 . . 3062
78 STATE & LG 201942, 348200, 0. 2.3960 eadCd 0. 343090
’S  SCRaP, usE 23338, L3330, -19979. -.0847 3.3000 d. 5.0000
TOTAL 34999320, 410381979, 223891340, NEEM $.0000 23713083, T ral
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the name implies, represents the actual figures calculated for the years in question.
Potential market share represents the difference between actual market share and the
potential created by existing capacity plus capacity increasing investment. A =zero
appears in that particular column when the industry is operating at or near capacity.

Table 3 is actually taken from the sixth title in the series appearing in Table
1. This is the unemployment and employment information for the seventy-five sector
grouping for the region being analyzed. The employment information is given both as
a total and by occupation classification for each of the seventy-five industries.

Tables 2 and 3 reflect the base information in the system for export market
indicators and unemployment and employment. As was mentioned earlier, several rates
are also included in the system reflecting the parameters to the system. One series
of such rates are a matrix of growth rates, on a nationai level, for the seventy-five
sectors. All of the parameter information in the SIMLAB system for northeast Minnesota
were collected from secondary data sources. This does not preclﬁde the inclusion of
primary data in the future, as warranted.

The national growth rates were obtained from two sources out of the Department
of Labor [1], [2]. The initial growth rates are shown in Table 4. It must be emphasized
that these are parameters to the system and not calculated values. The calculated
values appear in future versions of the eight tables and are calculated on the basis of
these assumed parameter values. This is, after all, a simulation model, which means
the calculated values are only as accurate as the assumed parameters and relationships
imply.

Tables 5 and 6 present the format of the two tables discussed earlier for the
year 2000. The user has the ability to obtain these values for that specific year, or
for any individual vear in between. This is shown most clearly by referring to Table
7, which summarizes the industrial totals over several years in terms of .U.S. gross
output, regional gross output and regional total employment. |

Looking at these series of tables once again, and emphasizing the twenty-seventh

sector, "Other Wood Products," it can be seen that the growth rates summarized in Table
11 :




TABLE 32 UNEMPLOYNENT AND EMPLOYMENT X SPECIFIED IMDUSTRIES. BY QCCUPATION
ARRQUHEAD , 1977
INDUSTRY
, PROFES~ NANA= SALES OPERA- NONFARN
Q. TITLE $I3NAL  GERIAL WORKER  CLERICAL  CRAFTS TIVES NONMINE SERVICE FARN TOTALS
(NQ.: (NQ.) (NG.) (¥0.) (N0.) (N0, (%8.) (40.) {NO.) (NO.)
1 DAIRY & PO ’s. 19. 1. 22. 24, 74, 183, 8. 1494, 1821,
2 MEAT AN, & 13. 10, 1. 1. 13, 13, 94, 4, 745, 973,
3 FQQD, FEED 24, be ?. 7. 8. 24, 59. 3. 489, §01.
4 CTHER CROP 22, be ' 6o 8. 22, 54, 2. 438. 543,
¢ FOREST., F 1. 0. 9. 0. 1, 2. 3. 9. 34, 43,
s AGR.,FOR., ' 2. 2. 2. 2. I 14, 1. 120, 151,
T IRON § FER 1244, 828, 13. 847, sell, 4588, 0. 228, 0. 11381,
§  NONFERROUS . %, 3. R 0. 0. 0. 0. 0. 9.
T COAL § PEA 0. 9. 9. 0. 9. 0. 0. 0. 2 9.
13 0IL & NAT. 0. 0. 0. . 0. 0. 0. 0. 0. 2.
tt 3TONE,CLAY 28, 18. 2. 1. 20, 10, N S. 0. 148.
12 JTHER arnl 9. 0. 0. 0. Q. 0. Q. 0. 9. 0.
13 NEY CO¥STR 333, 341, 70, 439, 3897. §7%. 1648, £8348. 0. §299.
14 AAIN. § RE 145, 2. 433, be 92. 229. 9. 3. 9. 13%3.
1% ORDNANCE 0. 0. 9. 0. 0. 0. 0. 9. g, 0.
1§ MEAT PRODU 109. 161, 2, 172, 133, 411, 8. 108. d. 1119,
17 DAIRY PROD 0. ss. 1ée S. 8. 133. 21, 1%, 0. 14,
13 CANMED,FRO 184, 253, 59, 224, 182. 574, 8s. 158, 9. 1602,
19 GRAIN MILL 3. 4. 1. S. 3. 12, 2. 3. 0. 3.
20 BAKERY PRO 29. 1, 10. 42. 33. 109. 14 25. 0. 297,
27 ALCH. BBV, 83, 9. 24, 36. 7%. 238, I3. 44, 4. 843,
22 A1s8C. FOOD . 12, 14, 4. 164 18. 46 s. 3. 9. 110,
23 TEXTILE 6O 20. 12, 2. 17, 2. 4a, 3. S. 0. 107,
24 4rralEL, F s, 245, a8, 133, 477, 1299, 83, 107, 0. 2849,
2% LOGGING 2. 32. 14, 4s. 790, 154, 21, 4. d. 389,
26  SAUMILLS 14, 29. 11. 18, s3. 100. 19. 18. 0. 27,
27 OTHER 100D &9, 140. 53. 170, 258, 482, 48, 8s. d. 1095,
28 FURNITURE 3. 3. 2. s. 9. 14, 2. 3. 0. 40,
27 PLLP § PAP 347, 2%, 4. s19. 224, 384, 244, 80. 0. 2124,
30 PAPERBOARD 32. 135. 2. 22. 15. 21. 13. s. 0. 119,
31 PRIATING & 104, 76, 3. 230, 703, 223. b4, 24 0. 1512,
I2 CHEM. § AL 33. 43. 10. 2. 28. 2. 38. 7. Q. 33%.
I3 PSTIR. REF. 38, 44, 2. 74. 7. 73, 2. 14, 0. 389.
34 ARUBBER PRO 3. 4. 2. 1. 24. 8. 7. be 0. 121,
33 LZATHER PR 1. 0. 0. 1. 1. 2. 0. 9. 9. L
18 GLASS, sSTO 7. 48. 14, 83. 3t. 176, 24, 3. 0. w23,
7 PRINARY FE 2. . 2. 13. 92, TR 24, ?. 9. 197,
I8 IROM s STE Q. 3. 0. 3. 24, 17, e 2. 9. 2.
37 PRINARY CO 0. 9. 0. 0. 9. 9. 0. 0. "4, 1.
40 OTHER PRIN 1. A, 1. s. 3s. 2. 10. 3. 9. 84.
FABRICATED 13, 21, 1. 40, 118, 210. 18. 14, d. 0.
2 FARM MACHI 4. 1ée 2. 22. 37. s0. 2 7. 0. 207,
43 MACHINE S5H 16, 4. 1. Se 3. 11. 0. 2. 9. 82,
44 OTHER NOAM. 184, 1. be Sb. ”. 124, L 18. 0. 530,
1S coWp., OFF 9. 9. 0 9. 0. 0. 0. 0. 2. 0.
46 3ERV. IND. 1", 3. 9. 1. be 7. 0. 1. 0. 2.
47 ELECTRICAL 12. 3. LI b 7. 14, 9. e 4. 46,
48 NMOTOR VEHI 1. 4. 1. S. 2. 23, 2. 3. 0. 50,
49 OTHER TRAN 1o 0. 0. 1. 1. 3. 0. 0. 9. 7.
S5 PROF., SCI 1. 9. 0. 0. 1. 2. 0. 0. 4. S.
31 OPTICAL, O 9. 4, 1. 4. 8. 19. 1. 2. 9. 1.
o NMI3C. XFG. 3. 24. Se 3é, $3. 122. 7. 13 9. 308,
23 RAILROAD T 292, 334, 19. 1518, 73, 424, 134, 85, 0. 2R,
T4 LOCAL TRAN 14, 2. 3. 22. [T s, 3. 3. Q. P3|
3% TRUCK TRAX 25. 87, ’. 146 39. 444, bbe 13, 9. 794,
S AIR TRANS. 8. 3 2 10. 22. 34, 2. 14, 9. 127,
7 GIAER TRAM 32. 130. 8. 49, 139. 134. S. 82, 9. ER
23 COMMUNICAT 1. 144, 34, 393, 3v0, 23. 3. 1. 9. 1644,
%9 ELECTRIC U 134, 107, 12. 427, LYY 133. S0, 23. 8. 1114,
40 GAS UTILIT 4. 32 3. bbe 126, 43. 3. 4, 0. 323.
61 UATER § sA Se 10. 0. 7. 3. 37. a1, 1. 9. 162,
o VHOLESALE <80, 1133, 302. 131%. %37, 1007, 250, 195, 2. %397,
43 RETAIL TRA 104é. 3124, 4238. 4541, 2321, 2838, 1122, 6273, 9. 23139,
44 FINANCE, ! 24, 383. 423, 1281, 37. 10. 12. 100. [ 242i.
65 REAL ESTAT 120, 244, 212. S1é. 20, S. b 8. 0. 1042,
44 HOTELS, € 300, 293. 8. 441, 2. 2%%. 24, 1877, 9. 1,
62 BUSINESS $ 1193, 179, 67, 2%2. 192, 278, 2. 234, 2. 2734,
8 EAT.IDRINK 24, 739, 1087, 1247, 298, 738, 12, 1301, 9. 763,
*®  AUTORMGBILE 439, 42, ' 204, 7. 43, 22, 230, 0. 1033,
73 moTioe PIC =33, 33. 4. 133. 1%, 32. 134 13%. 0. 73
1 HEALTN SER 1311, 388, 2. 313, 112, 131, 7. 1078, 0. 91%8.
?S E3uc., wmoN 1437, 13é. 13. 223, 62. 5?. 19, 274, 9. 3472,
73 FED. SOVT 140, "7, 1. 342, 0. 2r. 7. 19, 0. 799,
74 STATEZ 3 L0 147, 123, 2. 15ée o4, 1. 43. 179, 9. 3%3.
73 SCrar, ust 11448, 2000, 26, $807, . 399, 334, 4091, 9. bi-1 1118
TaTAL g 8 13132, 8144, 28392, 18931, 18407, M. 3737, 3333, 144274,
UNENPLOYNENT S0, W, 1498, 2272, 3374, bt TTN 1193, 1939, s, 30083,
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Table 4: Growth Ratss Currently In SIMLAR

RN B  om——

Industry 1977-80 1980-85 1985-90 1990-2000 2000-05
1 DAIRY ¢ PO -.07215 .01000 01000 L01000 LQ1009
2 MEAT AN, 2 00448 01000 01000 L01000 L01006
3 FOQD, FEED L0063° L1610 01610 201410 01410
4 OTHER CROP . 00644 .01410 01810 01410 01410
O FOREST,, f 10788 .03860 00220 .02030 202040
4 AGR.,FOR., .10861 .03860 L00220 .02030 02040
7 IRON 3 FER  0.00000 L015800 .01400 .014800 01600
8 NONFERROUS .05282 04428 04424 04424 04424
9 COAL 3 PEA .04398 L03040 03040 03040 . 03040
10 0IL & NAT. L0133% 03040 +03040 .03040 . 03040
11 STONE,CLAY L04993 .03040 . 03040 .03040 .03040

-—
*

OTHER XINI 04879 03040 .03040 03040 . 03040
13 NEW CONSTR 201514 L0300 .03100 03130 03170
14 MAIN. § RE .02613 .03070 L03100 .03130 03170
15 ORDRANCE .09038 .03400 .035800 .03600 03400
16 HEAT PROUU .81913 .02020 .02020 .02020 .02020
17 DAIRY PROD .02897 .02020 .02020 .02020 .02020
18 CANNED,FRO .01480 .02020 .02020 .02020 .02020
19 GRAIN NILL .01300 .02020 .02020 .02020 .02020
20 BAKERY PRO .02030 .02020 .02020 .02020 »02020
21 ALCH. BEV, .057%2 +02020 .02020 .82020 .02020
22 M1SC. FOOD L02101 .02244 «02244 .02244 +02244
23 TEXTILE GO 04424 02900 .02900 .02900 02900
24 APPAREL, F .00838 .02900 .029400 02700 .02900
25 LOGGING 02149 L01920 01920 01920 201920
25 SauMILLS .02138 01944 01943 .01943 01948
27 OTHER uOOD 02344 .02033 02041 02041 .02041
28 FURNITURE 03727 Q2140 02150 .02130 .021350
2?9 PULP L PaP 04534 03130 403130 Q3130 03130
30 PAPERBOARD £09374 .03130 .03130 .03130 03130
31 PRINTING & 03473 02840 .02830 02830 .028%0
12 CHEM. ¢ AL .0482% .04380 04390 »04400 04410
33 PETR. REF. .003350 01510 01410 01410 201410
34 RUBBER PRO .07247 .01400 01400 01400 .01600
3% LEATHER PR 01184 .01400 01400 01400 01600
36 GLASS, STO 02279 03040 03040 03040 +03040
37 PRIMARY FE .05938 .02020 .02020 .02020 .02020
38 IRON s STE .01230 02020 .02020 02020 «02020
39 PRINARY CO .08319 .02730 .02730 .02730 .02730
40 OTHER PRIN 04304 . 04340 04320 04410 204440
41 FABRICATED 058354 03380 .03200 «02990 .03400
42 FARN NACHI +04843 .05400 «03400 . 03400 .05400
43 WACHINE SH 02138 .05400 05400 05400 +05400
44 OTHER NON. +04403 «05400 .05400 .05400 .0%400
45 COMP,, OFF 07147 05400 035400 05400 . 05400
46 SERV. IND. 07138 .05400 03400 .03400 05400
47 ELECTRICAL 09137 «04430 044350 04430 04450
48 HOTOR VEHI 00342 .025600 .02400 02500 .02600
49 OTHER TRAN 14470 03514 £03314 03314 $03314
30 PROF., SCI .07200 .08300 .85300 .03300 .09500
S1 OPTICAL, O +04025 .08300 03300 .03300 . 03300
$2 M1SC. MFG. 01676 03400 .03800 034600 .03600
%3 RAILROAD T 04734 01210 01210 01210 .01210
54 LOCAL TRAN 00070 .00400 .00400 00600 200400
37 TRUCX TRAN 03112 .03040 «03040 03040 03040
56 AIR TRANS. .04933 07340 .82340 07340 07340
37 OTHER TRAN 01414 .01920 .01920 .01920 01920
S8 COMMUNICAT. 209290 03250 .08310 L03330 .03330
$9 ELECTRIC U 02744 .05230 405730 J0873%0 05770
40 GAS UTILIT £02024 01510 01410 01610 01410
41 UATER L SA 202144 .02430 .02430 02430 02430
62 UHOLESALE .03877 03250 .03250 .03230 «932%0
43 RETAIL TRA .02889 .92730 02230 202730 402730
64 FINANCE, I 04411 03970 .03970 03970 A3270
43 REAL ESTAT .05033 .03250 .032%0 .03230 .03230
$é HQTELS, PE .004680 .02390 .02400 02410 02420
47 BUSINESS § .04288 .032%0 .03250 .032%30 03230
68 EAT.IDRINK .02148 .02730 .02730 .02730 02730
49 AUTOMOBILE 04494 .02730 .82730 .02730 02730
70 MaTlON PIC .02803 .03450 .0343%0 03430 +03450
71 HEALTH SER 203742 0.00000  0.00000 0.00000 9.00000
72 EDUC., NON 01497 0.00000  0.00000 0.00000 0.00000
73 FED. Gov-T .00733  0.00000 0.00000 0.00000 0.00000
74 STATE & L0 .00442  0.00000 0.00600  0.00000 0.000C¢
7% SCRaP, UusE 00700 0.00000 0.00000 0.04000 0.J00Q0

. ]

+

L]
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INBUSTRY GROSS QUTPYT ACTUAL MARKET SHARE POTENTIAL MARKET SHARE
PERCENT PERCENT OF
UNITED TOTAL REGIONAL 8F U.S. ANRUAL oF Uu.3.
NO.  TITLE STATES REGION EXPORT GROSS QUTPUT CHANGE EXPORTS  GROSS QUTPUT
(THOW) (KUND) (HUND) (PERCEAT) (PERCENT) (KUND) (PERCENT)
t DAIRY § PO 231050, 258744, -28. ~.0000 -.2222 3. 0.0000
©3 MEAT AN. B 504325, 2324873, -432. ~.0001 ~. 0644 9. 0.0000
3 FOOD, FEED 418433, 25120, 0. 8.0000 0.0000 0. 0.0000
4 OTHER CROP 488491, 27224, 9. 0.0000 0.0000 0. 0.0000
3 FOBEST., F 76334, 34333, -29. ~.0000 -.00484 0. 0.0000
§ AGR.,FOR., 129130. 106279, 37908, <0294 .0002 38017, .0294
7 IRCN I FER 28973, 11333343, 11070412, 41,0430 -.0000 11247629, 41,4993
3 {ONFERROUS 71344, 2149841, 1973448, 2.74604 .0183 2474227, 3.4573
7 C0AL & PEA 349711, -29. ~10914. ~.8031 -.9017 0. 9.0000
10 QIL & NaT, 928313. 0. 0. 9.0000 0.0000 0. 0.9000
11 STONE,LLAY 33941, 14414, -41402. 0484 .0010 0. 0.0000
12 QOTHER HIAI 50443, d. 0. 0.0000 0.0000 2. 9.0000
13 MNEU CONSTR 3483499, 3137340, 313180, .1583 ~.0003 $709125. +1839
14 MAIN, 3 RE 1036814, 1061433, =777, -.0001 «.01359 . 0.0000
1S ORDNANCE 323720. Q. -1104, -.0003 =.0034 0. 0.0000
16 MEAT PRODU 845544, 30667233, 1407739, 190 +0004 1419784, 1916
12 TAIRY PROD 549700, 1810778, 1222431, .2224 =.0008 1225%44. «2230
18  CANNED,FRO 367410, 1167043, 1010379, 2749 =.0009 1014324, 037463
19 GRAIN NILL 422003, 71414, d. 0.0000 0.0000 0. 0.0000
20 JAKERY PRO 218749, 211440, 12039. «8033 -.0010 12039, .0033
21 ALLH. BEV. 468133, 7846232, - $22124. 1329 .0003 628424, 21342
32 AlsC. food 923008, 143233, 0. 0.0000 0.0000 9. 0.0000
33 TEXTILE GO 770801, 477, -39383. -.0031 -.0025 83030, .01190
24 APPAREL, F 933340, 333343, 148444, 0172 =.0030 148444 L1
2% LOGGING 194379, 708348, 331403, «1700 0.0000 331443, +1700
26 SAUMILLS 193304, 307113, 34893, 0178 =.0012 33389, L0182
22 OTHER 4003 3234%0. 484143, 419014, «1293 -.0019 420723, <1301
28 FURNITURE 28323y, 45071, 214, +5001 -.0030 214, .0001
27 PULP & PAP 934343, 33361479, 3214303, 3443 -.0031 3214303, «3443
30 PAPERBOARD 294148, 106740, -128. =.0000 «0007 . 0.0000
31 PRINTING & 822411, J484é. -207834. -,0254 -.0101 252473, L0317
32 CHEM. § AL 3728444, 1298297, 703038, 0189 -.0001 723319, 0194
33 PETR. REF, 1460047, 3440379, 1300242, 0891 .0001 « 1306144, .0893
34 RUBBER PRO 714928, 122032, -722. =.0001 0428 9. 0.0000
3% LEATHER PR 104203, 122. 9444, -.0094 -.0030 33342, «0338
¢ GLASS, STO 794334, 1230709, 783413, 0984 0001 304374, 1012
37 PRINARY FE 973749, 1649041, 192524, 0198 -.0030 209984. .0214
38 IROM $ STE 300397, 431879, 110744, 0349 -.0021 118417, 0394
39 PRINARY C8 368023, 84208, 29074, .0079 +0007 29902, .0081
-40 (OTHER PRINM 792034, 333503, 248138, .0339 -.0019 274898, ,0330
41 FABRICATED 1914811, 1047322, 494308, .0237 -.0012 313448, 0248
42 FARM RACHI 364473, 433323, 193339, +0334 -.0083 208134, 0321
43  NACHINE SH 340817, 34594, LD 0.0000 0.0000 % 0.0000
44 QTHER NON. 2720288, 1331002, 242383, 0087 ~. 0094 281709, ,0094
45 cowp,, OFF 484038, 9. ~144706. «.0343 .0004 9. 9.0000
46 SERV. IND. 378323, 74321, 0. 0.0000 0.0000 0. 0.9000
47 ELECTRICAL 2700104, 323732, 32498, 0012 ~.0042 32498, .0012
48 NOTOR VENI 1929978, 249481, 9 0.0000 0.0000 9. 0.0000
47 OTHER TRAN 1303118, 21322, 32031, 20043 -.0049 3100, #0043
30 PROF., SCI 233397, 9407, 22844, .003? 9.0000 12848, +0039
! OPTICAL, O 401833, 21847, 14647, 0034 0.0000 144647, .0034
%2 MISC. MFG. 40213, 324343, 174930, «0433 -.0001 173324, 0437
3 RAILROAD T 313718, 1776698, 1190071, +3734 -.0000 1198422, 37460
%4 LOCAL TRAN 123193, 67400, Q. 0.0000 0.0000 . 9.0000
23 TRUCX TRAN 7033%. 3084, -250303. -.0288 «.0024 4. 9.0000
%6 AIR TRANS, 1286244. 34410, 9. 9.0000 0.0000 9. 0.0000
7 OTHER TRAN 280803. 39471, -53479. -.0198 «0024 % 0.0000
23 COMRUNICAT 2089408, 1093744, $84138. L0281 .0003 0341, 0233
Sy ELECTRIC U 2270113, 2511127, 789230, 0348 .0003 §13132. .0338
40 GAS UTILIT 430449, 1121272. ~1803. -.0003 -.0073 . 0.4000
41  UATER & S& 183243, 304832, 59027, 0322 ~. 1079 193447 1037
42 UHOLESALE 3333447, 2132821, LB 0.6000 0.0000 de 0.0000
63 RETAIL TRA 3302202, T 3323473, $93193. 149 .0030 393193, D149
44 FINANCE, ! 3103304, 10012127, 9 9.0000 0.9000 e 9.0000
43 REAL ESTAT S724142. 3774442, 4. 0.0000 0.0000 0. 0.0000
éé HOTELS, PE 723440, 723024 22113, .0307 0.9000 22113, 20307
47 BUSINESS S 3483732, 273049, -393212. «.0292 «02%4 9. 0.3000
i8  EAT.IDRINK 1473427, 1379244, 4833831, .3338 «0630 4333%1., »J323
67 AUTONOBILE 340343, 441393, 9. 0.9300 9.8000 de 0.0030
’0  A0TIgN PIC 33404, . 356973, -73080. -1 «.0042 3 0.8000
71 HEALTH SER 1139742, 1744334, 108433, «3094 J.03000 108433, .009%
72 E3UC., NON 333124, 323129, 13172, .002% 3.3330 13112, .0023
’3 FEI. dvUT a1sssl. ITWdé. 374, £3002 « 3527 37a. .0002
P4 STATE § L0 204931, 382843, -757. =.3004 .34 0. 2.48000
73 3CRAP, ust 22318, 342490, de 6.3000 0.3800 e 9.6000
ITaL 72321a23. 74337439, Ja182918. <0047 0.3000 3782 e 6052




TABLE .. UMEAPLOYRENT ANB ENPLOYRENT [N SPECIFIED INBUSTRIES, 3Y QCTUPATION
. ARRQUHEAD ) 2000
INBUSTRY
, PROFES- RANA~ SALES OPERA~ NONF ARN

NG. TITLE 5I0NAL  GERIAL YORKER  CLERICAL  CRAFTS TIVES NONMINE SERVICE FARN TOTALS
(RG.) (NB,) (NG.) (NG.) (NQ.) (N3.) (ND.) (N0.) (N0.) (NB.)
1 DAIRY 3 P8 1. 10, 10. 1. 13, 12, 2. 4, 749, 744,
2 MEAT AN. 21, . be I 7. 21, 52. 2, 428, 150,
3 F00D, FEED . 1. 1. 1. 2 4, 11, 0. 90. 114,
4 QTHER CROP I z. 2. 2. 2. e 15. 1. 128, 145,
5 FOREST., F 1, 0. 2. 0. 1, 2. 1 0. 43, 52.
& AGR.,FOR., 12, 4. 4, 4, S. 13, 32. 1. 254, 341,
7 IRON 3 FER 7. 349, 3. 73, 2314, 2645, 0. 130, 0. 4323,
§ NONFERROUS 9. 0. 0. 0. 0. 0. 9. 0. 0. a.
9 COAL & PEA 0. 0., 0. R '8 9. 9. 0. 0. 9.
10 QIL & NAT. 9. 0. 0. 0. 0. 'R 9. 0. 0. 0.
11 STONE,CLAY e 3. 0. . 4, 3. te 1. %, 9.
12 OTHER AINI 0. 0. 0. 9. 0. 0. 9. 0. 0. 0.
13 NEY CONSTR 176 243, 3. 232, 20%9. 154, 849. 2977, 0. §950.
14 MAIN. & RE 172. 8. 511, 7. 109. 0. 117, 33. 0. 1304,
15  ORDNANCE 0. 0. 0% 0. 9. 0. 3. 0. 9. R
14 MEAT PRODU 100, 147, 37, 128, 124, 377, 5. 25, 9. 1096.
7 DAIRY PROD 28. 4. 1. 319, 4. ", 14, 2s. 0. 293.
18 CANNED,FRD 103. 148, 3. 181, 120. 9. . 104, . 1149,
19 GRAIN MILL 2. 2. 1. 2. 2. s. 1. 1. 0. 14
20 BAKERY PRO 17, 21, be 24, 19. §3. ' 13, 9. 173.
21 ALCH. BEV. s2. 3. 20. 7. §3. 196 2. 8. ' $52.
22 MISC. FOOD 7. 3. , 2 9. g. 2. I LR 0. 3.
23 TEXTILE 60 9. 0. 0. 0. 9. 0. 0. LR e 0
24 APPAREL, F 225, 117. 23. 159, 228, 77, 30, s1. 0. 1409,
23 LOGGING ", 14, 7. 20. 3. 73. 9. 18. 0., 18%.
26 SAUMILLS 8. 12. o 20. . 58, bo 10. 0. 154,
27 OTHER u00B 33. 67, 2. 82. 124, 231, z. A, 0. 625,
28 FURNITURE 3. 4, 2. be 10. lée 2. 3. 9. [T
29 PULP 3 PAP 199. 3. 14, 174, 2. 129. 82. 2. 0. 798,
30 PAPERBOARD 21, 10. 1. 14, 10, 14, 10. 4o 9. as.
31 PRINTING & be 4, 3. 13. 3. 12. 4. 4 0. 8s.
32 CHEM. % AL 3. 43. 9. 81, 2. 42, 38, 7. 0. 334,
33 PETR. REF. 103. 2. 144 3. 62, 8Y. 23. e .0 153,
34 RUBBER PRO 1., 3. 2. 3. 19, 4. be s. 0. 11,
35 LEATHER PR 9% 3. 4. 0. 0 0. 9. 'R 0. Q.
36 GLASS, $TO 82. 42, 12. 73, Y. 153, 21, 28. 0. 49%.
37 PRIMARY FE 4. 23, 4. 32, 198, 154, 5. 2. e 492,
38 IRON § STE 9. 3. 1. 4, 23. 20. 7. 2. g, 2.
39 PRINARY (8 9% 1. 9. 1. b 4, 2 0 e 13.
40 OTHER PRIN 'R 21, 4. 29, 200. 142, 57, 18, 0. 491,
41 FABRICATED 43. 28. 14, 2. 138, 273, 24, 22. 0. 412,
42 FARM MACHI 73. 17, 2. 23. 3. 52, 2. 7. d. 214,
43 NACHINE SH 9. 2. 0. 3. S. be 0. 1. 0. 26,
44 OTHER NON. 220. 59, 8. 6. 114, 149, be 22, d. 445,
4% CoAP., OFF 0. o, 9. 0. 0. 0. 0. (R 0. 0.
46 SERV, IND. 13. 4, 'K 4. 7. ’. 92 1. % 19,
47 ELECTRICAL %. 3. 4, 7. s2. . 3. 10, 9. 12”7,
48 MOTOR VENI 22. 8. 2. 10, 18, 4. 1. 7. 0. 114,
49 OTHER TRAN 4. 17, . 4. 28. 3. 118, 7. 13. 9. 272,
%0 PROF., SCI 8. 4o 1. 4, 7. 18, 1. 2. 0. 14,
51 OPTICAL, O 10. 4. 1. S. 3. 21, 1. 2. 9. s2.
$2 AISC. MFG. 4. 15. 3. 23. 34, 79, 4, 19, 0. 202,
$3  RAILROAD T 118, 156, 4 b10, 304, 191, LT 3s. 0. 1471,
54 LOCAL TRAN 3. 27, 2 15. 2s. . 1. 12, 0. 124,
$S TRUCX TRaN (R 0. 0. 1. 1. 3. 0. 9. 9. s
%4 AIR TRANS. 4. 1. 1. 5. 14, 17, 1o 7. 0. éd.
%7 OTHER TRAM <. 22. 1. 12. 23. 23. 1e 10. 9. 8.
%3  COMMUNICAT - 142, 3. 17, 508. 229. “13. 2 b Q. 788,
¥ ELECTRIC U 80. b4 7. 108, 4. 80, 2. 17. q. 58,
40 GaS UTILIT 3. 24, be $0. %. 13. 2. 3. 0. 27.
41 UATER § Sa 4 8. 9. b 5. 2. TR 1. 0. 134,
2 UNOLESALE Iva. 799, S41, 389, 392, +82., 149, 108. 9. 3974,
63 RETAIL TRA 610, 1790, 2438, 2600, 1443, 1634, 1, 3301, 0. 14781,
44 FINANCE, ! 182, . 300, 840. 23, 7. 1. 3. e 1842,
¢S REAL ESTAT . 121, 138. 33é. 13. 3. 4. 8. 9. 730.
46 HOTELS, PE 111, 184, 4. 420. 173. 149, 18. 1193, 0. 2849,
47 BUSINESS $ 244, 34, 14, 154 12. 2. S, a8, 0. sr2.
o8  EAT.IBRINK 152, 493, 7 R 779, 3724, 440, 204, 1372, 9. 4001,
§?  AUTONOBILE 221, 1. 1. 104, 48, 2. 14, 19, 0. ™2,
?9  »agTION PIC 43, s. 1. 20. 7. s. 2 20, 0. 103.
71 MEALIN SER 1447, 402, 2. 328, 114, 136. 20, 118, Q. sb10.
*T EBUC., NON 1246, 198, 10. 404, 8. 4. 3. 708, 0. 2397,
3 FED. SOV’T 24, 143, 2. 407, 134, 49, hA D 2. 0. 1334,
Y4 STATE 3 L0 196, 24, 3. 221. . 3. $7. 3. 0. 1039,
7% 3CRAP, USE 1177, 17, 2. §322. 7. 3”73, 348, 3333, 0. 24892,
o TeTaL 272, 39%4. S143. 17748, 1. 1152, i3S, 12344, 1203, 749331,
UNENPLOTHENT 4032. 1429, 1084, 1314, 1732, 232. 462, 2823, 3. therads
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Selected Gross Output and Employment Intermediate Year

Table 7:
Totals, Baseline 1977-2000
Year U.S. Gross Output Regional Qutput Regional Employment
(100,000) (100) (No)

1977 34,999,320 61,051,970 . 144,296

1980 38,901,815 65,808,633 137,706

1985 45,177,768 68,068,705 132,545}

1990 52,656,285 70,142,853 122,010

2000 72,521,673 76,529,439 98,381
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4 are reflected in an increase of a little over one hundred billion dollars in inereased
output for the industry (in 1977 prices). At the present time, Waferboard is included
in this All Other category, and it is impossible to separate the proportion of the total
growth reflected by this particular industry. This does give an indication of the way
in whieh this tool might be used through the baseline projection process, however.

One interesting event occurs in the region through this simulation. Although
the region participates in the national increase in this industry to the tune of an over
one and one-half billion dollar increase in gross output, the employment in this industry
for the region is seen to fall by over 450 employees. In analyzing the parameters in
the system, it is found that the explanation for this decrease, and indeed, the general
decrease in employment for the region, can be attributed to two factors.

First, the rate of investment in new plant and equipment is in the most recent
technologies. This leads to increases in labor productivity and decréases in the demand
for labor at every level of output.

Second, assumed increases in labor force participation rates leads to changing
structures of employment for the region. This leads to substitution in the labor force
categories. Of the two, the best explanation seems to come from the increase in labor
productivity in the system.

These reasons for increased outputs, but decreases in labor inputs, are reflected
in other industries that are assumed to go through changes in the intervening years.
One of the most important of these industries is that of iron mining and taconite
production. As new plants in this industry came on line, they reflected large increases
in labor produectivity through incorporating the latest in technology compared to early
mining years. It is often said that the economy of northeast Minnesota is characterized
by the four "T's": Taconite, Timber, Tourism and Transportation. Three of these four
are currently undergoing, or have recently undergone such changes in technology. This

is reflected in the employment and output totals, as mentioned.
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RUN MODIFICATIONS

The baseline run is made with the parameters currently in the system unchanged.
However, the SIMLAB model allows the user to change any or all of the parameters in
the system. Of the 118 parameters and variables in the system, 65 are changeable by
the user. These can be changed to more closely reflect what the user sees to be
reality, or simply for the purpose of seeing what happens to the calculated values for
. the variables when such changes are made.

For example, the internal values for the parameters f‘or the Other Wood Produects
industry are certainly seen to be too high from actual experience between the years
1977 and 1982. The industry, like many others, has simply not performed up to the
expectations from the sources used for original values. Two values, in particular, are
seen to be out of line on the high side: the U.S. national growth rate for 1977-1982
and the rate of change in weeks worked per year for the regionaf industries. These
two parameters were changed for the Other Wood Products industry to more closely
fit reality and to demonstrate the model.

The national growth rate for this industry for the years 1977-1980 was listed
as being roughly 2 percent per year. The actual performance in this industry saw zero
growth to be more realistic. Note that the zero growth did involve more than just the
waferboard industry and reflected, in large measure, a poor performance during those
years in the housing and construction industry. The 2 percent stated rate of growth
was, therefore, replaced with a zero percent rate of growth,

The national growth rate was seen to be 2 percent (roughly) once again for the
years 1980-1985. The zero percent rate of growth for this industry was extended for
three of those years, from 1980-1983. The original rate of growth from Department
of Commerce sources was then re-introduced in the year 1984, assuming an end to the

current recession. The Department of Labor rates were then continued throughout the

remainder of the simulation.
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The rate of change in weeks worked per year for sector 27 was minus fwo—
tenths of 1 percent throughout the simulation period. This is consistent with the rate
of change in this parameter for most of the other industries in the region due to the
importance of changing technologies in the region. This value was accelerated for the
Other Wood Products industry for the years 1977-1983 to minus 2 percent per year,
again reflecting difficult times in the industry. The old rate of minus two tenths of
a percent was then re-introduced in the year 1984 and continued throughout the
simulation.

| Tables 8, 9 and 10 reflect the results of such changes in parameters. These
tales are similar to the ones discussed in the baseline presentation and such discussion
need not be repeated in detail here. It might just be noted that sector 27 shows a
decline in every case over the baseline results, as would be expected with the rather
negative new set of values for the parameters. -

Of greater interest, perhaps, is the information contained in Table 11, comparing
the results of the two scenerios on a more aggregated basis. Although the results do
show a decline for the revised output figures as compared to the baseline figure in
every case, the decline is not as great as one might originally suppose given the
importance of the wood products industries in general to the region.

A review of the information over the period of analysis gives some clues as to
why this might be true. In the first place, the multipliers for the Other Wood Products
industry in the region, as shown in the inverse matrix of the input output system, are
lower than for many of the other major industries in the region. This means that the
spin-off results of decline or expansion of this industry are not expected to be as great
as would be true should other industries experience changes.

Second, the employment impacts that result from this industry are less than is
the case for some others. This means that, not only are the multipliers coming out of

sales between industries lower for this particular industry, but the related employment
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Table 10: Selected Gross Output and Employment Intermediate Year Totals,
Revised 1977-2000

Year U.S. Gross Qutput Regional Qutput Regional Employment
(100,000) (100) ~ (No)

1980 38,887,931 65,760,324 137,726

1985 45,149,206 67,908,667 132,482

1990 . 52,624,653 70,033,740 - 121,920

2000 72,482,882 76,423,596 98,319
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Table 11: Regional Output & Employment Comparisons

Year Baseline Qutput Revised Output Baseline Empl Revised Empl

(100) (100) (No) (No)
1980 65,808,633 65,760,324 137,706 137,726
1985 68,008,705 67,908,660 132,545 132,482
1990 70,142,853 70,033,740 - 122,010 121,920
2000 76,529,439 76,423,596 98,381 98,319
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impact of the industry is less than might have been supposed without the benefit of
the input output svstem that is such an important element in SIMLAB.

THE MEANING OF THE RESULTS

The next question that might be asked is, "What does all of this mean for the
region?" In the first place, it is not meant to be an accurate reflection of the future
state of the economy in northeast Minnesota in the year 2000. To change the parameters
of a single industry would not necessarily reflect changes in the other industries in the
region. That is precisely why the baseline run is so important to understanding the
strengths of the system.

The baséline provides a growth path given the best-guess parameter values and
relationships for the base year in the system. Until better information is obtained, this
baseline represents a type of growth path for the region under those early assumptions.
When the parameters for any one industry are changed, and a new growth path is
obtained, the comparison between the baseline and.the new growth path mﬁy be attributed
to those parameter changes and the related influence of that industry on the economy.

In other words, the comparison between the baseline and the revised runs
represents the effects from changes in conditions for that one industry on the rest of
the economy and on the demographic make-up of the region. With over sixty-five
parameters available for such changes, the user has the option of experimenting with a
one-at-a-time type of scenerio development, or with a multiple-change type of simulation
run. At every point, these .changes can be compared against an all other things being
equal simulation run as a measure of industrial impacts‘ on the region.

If the user wishes, and if the information can be obtained, all parameters may
be changed to more closely reflect reality. Under such conditions, the SIMLAB system
becomes a forecasting model for the region.

How accurate are the changes? As mentioned early in this report, the SIMLAB
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system is not a statistical model of the type generally looked at when dealing with
econometric techniques. It does force one thing on the user that inferential statistical
models do not, the requirement for consistency in results. The user is forced to explain
the results of any simulation run, not only in terms of the economies of the change,
but also in terms of the demographies and related variable values contained or computed
in the system. In that sense, the system is a general equilibrium type of model that
highlights the fact that everything depends on everything else in a functioning economy.

USING SIMLAB FOR PARTICLEBOARD AND WAFERBOARD: THE NEXT STEPS

Two things were accomplished over the past year. First, a 214 sector, two-
region input output system was aggregated to a 75 sector system and made compatable
with the requirements of SIMLAB. Second, the necessary data collection for the rest
of the system was accomplished and verification of results, at least at a first
approximation basis, was undertaken. Third, the SIMLAB system was built and made
oPerational for northeast Minnesota. Fourth, sources of information for the particleboard
and waferboard industries were identified and some analysis was made concerning the
strengths and weaknesses of this information for SIMLAB fequirements. Finally,
preliminary runs were made with the existing system to identify the requirements for
more detailed runs to be made in the coming year.

Two probllems emerged with respect to the current information and the SIMLAB
system. The first, identified in an earlier portion of this report, has to do with the
definitions of the industry and donsistency in data. The second, also identified earlier
in this report, is that particleboard and waferboard are included in a miscellaneous
category in the industry scheme currently in SIMLAB. These problems suggest the next
steps to be taken in the on-going research design.

The first step will be to separate the particleboard industry from the Other
Wood Products industrial sector. Particleboard will be used as a general term, rather

than as a specific reference to what is more commonly identified as a single product.
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As such, it will at least include waferboard and may contain some other categories of

wood products yet to be identified. The costs of data acquisition would outweigh the

benefits from a further industrial specification. However, the new industry will be
much more specific than the miscellaneous category and will be much more useful as
a result.

Next will come a more complete analysis of the information currently available
for these two industries. If the problems with the data cannot be dealt with in an
effective manner, primary data collection will be undertaken and incorporated into the
model. The data collection will concentrate on information required for parameter
modification, and the search will include at least a general review of all 65 parameter
possibilities.

The final step will involve a series of baseline and revised.runs, of the types
shown in this report, utilizing the collected information and the new industrial
classification. The results should indicate, in the clearest manner possible, the impact
of this important industry in the region, the industry's future prospects in the nation
and in the region, and the future of the region as it relates to these prospects for one
of its very important industries.

| Incidentally, SIMLAB will .also be updated to the year 1980 during this period
of analysis and will be applied to at least one other set of forest product development
possibilities dealing with the provision of wood as an energy source for the region.
Other plans for SIMLAB involve the inelusion of a housing module, as mentioned
previously, and possibly, the inclusion of an expanded investment module. Once the
basic SIMLAB system is constructed, there is great potential for future development of
the system along lines most needed by planners, government officials, and related
individuals in the region. These modifications make up the future work design for this

research effort.
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APPENDIX I: WHAT IS INPUT OUTPUT ANALYSIS?

An input output table represents a still picture of economic relationships between
all producers and consumers of goods ahd services in an economic region. It demonstrates
interaction between these industries in terms of their sales to and purchases from one
another. It also shows the complicated relationship between goods consumed and the
amount and mix of goods produced in the region. A change in the consumption for the
output of one firm will be reflected, for example, in changes in that firm's demand for
the intermediate products produced by other firms as well as changes in that firm's
demand for labor, capital equipment and other resource inputs. This point can be
clarified by means of a simple example of a‘hypothetical input ouput table.

Suppose that there are but three industrial seectors in the economy: (1)
Agriculture; (2) Entertainment; and (3) Home Furnishings. These three industries buy
intermediate products from one another for use in their own production and they sell
some of their output as intermediate products to other firms and some as final products
to consumers, governmental units, investment, or exports. In order to produce this
output, each industry utilizes inputs of labor, capital equipment and land as well as
inputs from other regions through imports. These sales and purchases are summarized
in Table I-1.

Many of the complications have been removed from this example, but the basic
structure is that of the most sophisticated of actual tables. Notice that the inputs
(represented by the columns of the table) total for each industry equals the output
(represented by the rows of the table) totals for each industry. This is an accounting
type of identity which states that all outputs must be made of materials, resources and
profits.

Table I-1 can be interpreted as follows: Agriculture, in order to produce a

total output of $5,424, must utilize $100 of its own output, $50 of the output from
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entertainment, $75 worth of the output of home furnishings, $5,000 worth of labor and
other resources of production and $200 worth of imports from outside of the region.
Agriculture sells $100 to itself, $700 to the entertainment industry, $000 to the home
furnishings industry, and $4,625 to final sales. This interpretation can be similarly
applied to the other industrial sectors.

Another table (Table I-2) can be derived from this Table I-1 if each entry in

any given industry's column of the transactions table is divided by the total for the row °

of that same industry. The resulting number represents the dollar value of inputs
required from the various industries to produce $1 worth of goods and services. All
other entries may be read in the same way. This type of a table is described by the
term "Direct Requirements" and it represents a production recipe for the various
industries because it shows exactly what input configuration each industry requires to
produce a dollar's worth of output.

There is one more table that is generally associated with an interindustry study.
This table is an extension of Table I-2 in that it shows the total effect on all other
regional industries resulting from an expansion or contraction in the demand for any
reference producer's output. For example, if the final demand for home furnishings
increases by $1, that sector would require (from Table I-2) $.009 worth of input from
the entertainment industry, $.014 worth of input from the home furnishings industry,
and so on.

The analysis does not end with these direct requirements, however. The $.009
increase in the home furnishings industry's purchases from the entertainment industry
represents an increase in the demand for entertainment. In order to provide that $.009
worth of output, the entertainment industry must purchase resources from other
industries. Each of the other industries will need, in turn, to expand their input
purchases in order to fill their increased demand, and so it goes.

The composite of all of these rounds of effects can be obtained through the use
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of computer technology and is presented for this example in Table I-3. The totals at
the bottom of each column represent the interindustry multipliers discussed earlier in
the paper. Each element of the column represents the direct and indirect effect that
the industry at the head of the column exerts on the industries for each row.

For example, for every $1,000 of final sales by the home furnishings industry,
agriculture will find its direct and indirect sales increasing by $1.00, entertainment will
find its direct and indireet sales increasing by $10.00 and home furnishings will find
its output increasing by that $1,000 plus an additional $15, for a total interindustry
impact of $1,026.

For a more complete exposition on input output analysis and its uses, see Emerson

and Lamphear,

TABLE I-1

Agriculture Entertainment Home Furnishings Final Sales Total

Agriculture | 100 700 000 4,625 5,425
Entertainment 50 200 50 6,400 6,700
Home Furnishings 75 300 75 4,905 5,355
Resource Inputs 5,000 5,500 | 230 18,000 28,730
Imports 200 000 5,000 000 5,200
Total Inputs 5,425 6,700 5,355 33,930 51,410
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Agriculture
Entertainment
Home Furnishings
Resource Inbuts
Imports |

Total

Agriculture
Entertainment
Home Furnishings

Total Inputs

Agriculture
.018
.009
.014
922
.037

1.000

Agriculture
1.019
.010
015

1.044

TABLE I-2

Entertainment
.104
.030
.045
821
.000

1.000

TABLE I-3

Entertainment
.109
1.032
.049

1.190

30

Home Furnishings
.000
.009
014
.043
934

1.000

Home Furnishings
.001
.010
1.015

1.026
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