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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 ~linnesota, Duluth which employed 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 detailed 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 tl}e model to project 

the impact of expanded timber-based industry activity 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 used 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 statistics und'er the categories of particleboard and structural building 

panels. Waf erboard is a type of particleboard and is a structural building 
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panel. Much particleboard is not structural. Statistics on particleboard don't ~enerally 

break out the waf erboard element. Likewise, statistics on structural building panels 

generally don't distinguish among plywood, waf erboard and other types of building panels. 

Even using the Standard Industrial Classification Code (SIC) doesn't add 

clarification because different compilers of statistics have different interpretations. 

One source places waf erboard under SIC 2499, along with lathes, railroad ties, and 

redwood planters, while particleboard is listed under SIC 249 2. 

Interpretation of trends in the wafer board 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 waferboard 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 

waf erboard 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 19 05, it was not until 19 45 that the first particleboard was produced 

commercially in the United States. Initially, particleboard was used in large quantities 
I 

for core material in furniture. In 19 75, 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. 
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One 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 plywood 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 waferboard. Historically, 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 SIM LAB 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 from 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 SIM LAB 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 description. 

SIMLAB is a user interactive computer based simulation model. Since the first 

operational system was developed by Wilbur Maki and others for the state of Minnesota 

in 1970, it has been expanded to include additional industries, additional modules and 

to relate to additional plannin~ regions in the state. SIMLAB is now available for the 

state as a whole and for the Headwaters and Arrowhead planning regions. 

SIM LAB 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. 

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

It is probably worth mentioning at this point that an additional module is 

currently being developed for the SEVl LAB 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 also 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 com pa table with the SINiLAB system, it should be pointed 

out that SIM LAB 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 consistency 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 SIM LAB 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 SIM LAB 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." [5]. 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 accessed 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 tables 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 

1 

2 

3 

4 

5 

6 

7 

8 

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 
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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, 

etc., 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, the 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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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 national 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 preclude 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 year in between. This is shown most clearly by ref erring 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 
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• Table 4: Grow~h R.acea CurTetly 111 SlML.A.B 

·-- ·-· 

!nci.uatry 1977-80 1980-85 1Q85-90 1990-2000 2000-05 

1 l)Alll'Y .\ f'O -.on1s .01000 .01000 .01000 .01oov 
2 NUT AH, 1 .OOiioS .01000 ,01000 .01000 .Ol0i)0 
3 F'ODD, F'ttll .001i:: .OUIO .01010 .oi.10 .01010 
4 OTH£R CJ::OP .OOo-46 .ou10 .01610 .OU10 .OU10 
: rOREST., F' .10788 • OJSoO .00220 .02030 .02040 
6 AGR.,FOR., • l OS01 . 03So0 .oo::o .02030 .0.:?0"'O 
'i aaH 1 FU 0.00000 .ouoo .ouoo .ouoo .ouoo 
8 MONFURDUS .05282 .0 .. 426 .0<4426 .OH26 .0 .. 426 
'COAL.\ PEA .Oo3?8 .03040 .03040 .03040 .0J0"'0 

10 OJL .\ MAl. .01~:: .03040 • 030.40 .030-40 .03040 
11 STDNt ,CUT .0-4993 .030-40 . 030-40 .030,40 .030-40 
12 OTHER !tlHI .0079 .030 .. 0 .030-40 .030,40 .030-40 
13 NEt.l Ct>HSn .Ol!il-4 .03070 .03100 .03130 .03110 
14 KAIN. & R£ .02613 .03010 .03100 .03130 .03170 
1: ORllMAHCE .09058 .03600 . 0_3600 . 03600 .03&00 
14 MEAT PROIIU .01913 .02020 .02020 .02020 .02020 
17 DAIRY PROD • 02991 .02020 .02020 .02020 .02020 
ta CANNED,FRO .01680 .02020 .0:020 .02020 .02020 
19 GRAIN !ULl. .01300 .02020 .02020 .02020 .02020 
20 BAKERY PRO .02030 .02020 .02020 .02020 .02020 
21 ALCH. BEV. .057-S2 .02020 .02020 .02020 .02020 
22 MISC. F'OOD .02101 .02:z.-4 .0224.\ .0224.C 
23 TtxTIL£ GO .041124 .02900 .02900 .02,00 .02,00 

APPAREL, F -.00838 .02900 .02,00 .02,00 .02,00 
2S L0G6IH6 .021.0 .01920 .01920 .01'20 .on20 
2.6 SAUIULLS .021~8 .019-4~ .019.CS .019.CS 
27 OTH£R UOOD .OU-44 .1:120,s .020'1 .020.t .020,1 

( 28 FURHITURE .os,,1 .02140 .021so .021so .021,0 
29 PULP I PAP .0453.6 .OltlO .03130 .03130 .03130 
JO PAP£RIOARD .o:;37,4 .03130 .03130 .03130 .03130 
lt PUHTIHG I .021.co .02850 .028SO .028:iO 
l2 CH£JI. l AL .0<182:i .0-4380 .0090 .04400 .04-410 
ll PETR. REF. .ouzo .01410 .ou10 .OUJO .01610 
34 RUUER PRO .on.&, .ouoo .ouoo .ouoo .01600 
l~ L£ATMU P~ -.01tu .ouoo .01,00 .ouoo .01600 
le GUSS, STO .0$27' .03040 .030-40 .030-40 .03040 
l7 PRIJtART FE .osna .02020 .02020 .02020 .02020 
ll IRON s STE •,01230 .02020 .02020 .02020 .02020 
l9 PRUIART eo .oa:u .0:?730 .02730 .02730 .02730 
40 OTHD PYUN .O,U40 .0-4370 .0-4410 ,0-4-440 
41 FAJRlCATElJ .o:;a:;-4 .03380 .Ol.200 .02,,0 .03-400 
42 FARN NACMI ,04U!S .OS.COO .OS-400 .OS-400 .O:i-400 
43 MACHIN£ SH .07138 .OS-400 .OS-400 .OS-400 .OS-400 
44 OTHER JION. .04.603 .05-400 .O:i-400 .OS-400 ,0$-400 
4S COftP., o,r .071-41 .OS-400 .OS-400 .05-400 
46 $£IV. IND. .01138 .05-400 .o:i..oo .OS-400 
47 EUCTRICAL .09137 .0-4450 .u.eso .0-4.C50 .U-450 
-48 !IOTOR IJEHI -.003-42 .02.00 .02&00 .02,00 .02600 
49 OTHER TRAN .1-4410 .Ol!SU .OlSJ.1 .0351-4 .03514 
50 PROF'., SCI .onoo .o:soo .o:;soo .ossoo .O!i~OO 
51 OPTICAL, 0 .0-4026 .o,,oo .ossoo .ossoo .05500 
s2 use. PIFG. ,OU76 .03'00 .03600 .034'00 .03400 
:l UlLROA.D T .0473-4 .01210 .01210 .01210 .01210 
S-4 LOCAL UAN -.00070 • .00600 .00600 .oo.oo .00600 
s, T'RUCX TJlAJf • OS 1 t 2 .030 .. 0 .030-40 .030-40 .030-10 
S6 AU TRAMS. • 069'3 • 0'340 .073-10 .013-40 .07'3,40 
S7 OTHEJt TUN .OU14 .01'20 .01'20 .01'20 .ou:o 
SI CO"ftUHI CAT. .on,o .0:240 .o:mo .OSJZO .OS::380 
:59 £1.ECTRIC U .027-41 .o:,,o .os,:o .o:.,:o .0~1,0 
.0 GAS UTll.IT .02024 .ou10 .OU10 .ou10 .01010 
61 UATEJc & SA • 021,4-4 .02430 .02410 .02430 .02430 
62 IIHOLUALE .038'7 .032:iO .032:SO .032:lO .032:lO 
'3 RETAIL T.RA .0288' .02730 .02130 .02'30 .02730 
6-4 FINANCE, l • 04411 .03970 .03910 .03f10 .03'10 
65 REAi. £STU .0503S .032:SO .032:iO .032SO .012:so 
~• M0T£LS, PE .00680 .02390 .02400 .02,UO .02420 
67 JUSlHESS S .0.6218 .Ol250 .032:SO .032:iO .032SO 
48 EAT .URINK .021&8 .02710 .02710 .02110 .o:no 
69 AUTOIIOJIU .04496 .02110 .02110 .021'30 .02130 
70 MOTION PlC .0210:s .oJ.c,o .Ol-4:SO .03.CSO .Ol.CSO 
11 MUI.TH SU .03762 0.00000 0.00000 0.00000 0.00000 
7% nuc., MON .01491 0.00000 0.00000 0.00000 0.00000 
13 FED. GllV"T .00'33 0.00000 0.00000 0.00000 0.00000 
i",4 ST4TE 1 t.0 .004.J~ 0.00000 o.oo~oo 0.00000 o.oooeo 
7!S scu,, USE • .:1070•) 0.00000 0.00000 o.o~ooo 0 • .)01)40 
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CTHOU> (HUHD> (HUMD> CPERCiJT> <PERCE.HT> (H'UJID) ,,ucun, 
1 OAIRT , PO ::10so. ::a,o-&. -28. -.0000 -.22:2 o. 0.0000 

-: !iUT Alf. I SO<ll26. 2s:,n. -4'82. -.0001 -.0.-44 o. 0.0000 
l FOOD, FtU ,nu:. 2,1:0. o. 0.0000 0.0000 o. 0.0000 

" CJTifU CROP -488"'91. 27:24. o. 0.0000 0.0000 o. 0.0000 
s F'OJUT. • F 7Ul4. 3.Sll. -2,. -.0000 -.004-4 o. 0 .. 0000 

• ~Ga.,FOR., r:mlo. 10427'. l"OS. .02,4 .0002 38017. .02,.c 
'l UCN I FER Zo97l. ,na:J-4~. 11070.12. -.0000 11241'27. 41.6'93 
3 140MF'UROUS n, .... 2108-41. 

1 "~""·· 
.0183 24.74227. l.-4:573 

1 COAL 1 PEA 30111. -2,. •10'1-4. -.0031 -.0017 o. 0.0000 
1-0 OIL J HAT. 921313. o. o. 0.0000 0.0000 o. 0 .. 0000 
11 STOl£.tl.AY 88941. 1441". •41402. -.044• .0010 o. 0.0000 
1: OTMU !WU S044J. o. o. 0.0000 0.0000 o. 0.0000 
l 3 IIE!il C:lNSTI H8l·4'0. 81ln.ao. :,nuo. .tsn -.0003 ,70912'. , 143? 
1-4 NAlH. J RE 10J481-4. I 0'1 .c,3. •777. -.0001 •,01'9 o. 0.0000 
l:S OIDMANCi 3237:0. o. •tt0-4. -.0003 -.OOS4 o. 0.0000 
I 4 IIEAT PftODU 145:544. 30'67'3. 1,on,,. • 1'01 .0004 1611794. .1914 
17 UIRT PROD :u,oo. 1810771. 1222,:1. . .2224 -.0001 1.22:u •• • .22:30 
18 CANNED,FRO 3117610. 11670'3. 1010$7f. • .2.749 -.0009 1 OU324, .2,,: 
19 GUUf IIIL.L -422003. 7UU. o. 0.0000 0.0000 o. 0.0000 
%0 JAKUT PftO %18149. 211440. 12039. .005:S -.0010 t 2039. .oo,:s 
%1 A&.Cil. BEV. 4ol1l:S, 78'2:52. • 422124. . 1l29 .0003 &U424, . tl-42 
%2 ftISC. FOOD ,2:sooa. U:52:S:S. o. 0.0000 0.0000 o. 0.0000 
23 TUTIU: GO 710101. ,n. -39381. -.00:51 -.002:s a:030. .0110 
24 APPAltELt F ,s:s:.ao. ~:lU.3. 1'844-4. .01n •• ouo 1,u,-1. .0177 ., .. L.OGlilHG 19489' • ,oa:s.a. ll1-403 • .1700 0.0000 .1,00 ... ,, SAIJIULU m1so,. l0f11S. 148',. .0171 •.0012 l:SSH. .0112 
:?7 OTHER 1:00:S 1::uso. '8-4145. 41'014. .12,s -.0019 .uo1 
28 FURNITUH :u,1,. 4.5091. 214. .0001 -.0030 214. .0001 
21 PULP J F'AP 93-43-13. 333elU. l2t.:o:s. .lUl -.oos1 l21 e:SOl. .l,4"3 
30 PAPtHOAU 2941-48. 1041'4. •121. -.0000 .0001 o. 0.0000 
l1 PIIMTIH , 12,,11. 348'4. •20'8S4. -.on• -.0101 2,2'1'. .0317 
32 CM&:Jl. J Al.. l'2S-t44, 12'82'1. ,osu,. .0189 -.0001 7%3319. .0194 
ll PETR. R£1. 1-4400'1. 34-405'9. 1l00U2. .0,11 .0001 • 1306Ue. .oa,s 
34 RUIHJt PRO i'1492:S. 1.22032. -122. -.0001 .0,2, o. 0.0000 
lS L!ATHH l'R 100201. 122. ., ..... -.0094 -.0030 llH2. .Olli 
l4 GUSS, STO 1'6:S34. 1230109. i1S4U. .0984 .0001 IOU74. .1012 
3:' PRUIART Ft 9111'9. 14-490..1. 192S2e. .ou, -.0010 209884. .02u 
ll UOM t STt 30039'. 431870. 110744. .u,, -.0021 f 18411. 
l9 PRUIART CD lo1023. 14708. 29074. .oo,, .0007 2,,02. .0081 

· 40 OTHER PIUJI 792034. ,:1::sso:s. 2'1131. ,0339 -.0010 2768'8. • 03:SO 
41 FUIUCATill 1'14111. 1041~21. 49UOI, . 02s, -.0012 su ... , . .0241 
42 FAIUI MACHI le-1-413. 4lll2S. ,,,339. ,OS34 -.0083 201134. .osn 
"3 ftACJUME SH 3<40911. 34594. o. 0.0000 0.0000 o. 0.0000 

OTHER MOH. 2720218. 1~'1002. 242ll3. • 0089 -.0096 :.110, • .0096 
4S cn11,., a,, .a8'0l8. o . .u,10,. -.u.u .ooo, o. 0.0000 
4o SUY. ?HD. 311s:,. ,,.,21. o. 0.0000 0.0000 o. 0.0000 
.i:; EL£CT1UCA&. 2700104. 123132. 324H. .0012 •,0042 l.2498. .0012 
.JI !'IOTOR 1/lHI 1'2'911. 26"481. o. 0.0000 0.0000 o. 0.0000 .. , OT'll£1 TUH uos111 • 2.%tl22. a:osi. .oou •~too. .oo,s 
so ,aoF., SCI :us,,. 1940,. 22848. .oon 0.0000 221.ca. .0039 
:t OPTICAi., Q 401831. 81841. , .. ,o. .0034 0.0000 .OOl4 
:: IUSC. 11,G. 402tlf. r,uu. 174'30. .043~ -.0001 1,::,,. .0 .. 31 
S3 RAILJtOU T l1811S, 1nu,a. 1 t 90071. ,l.13-4 ..0000 ,l7o0 
S-4 LnCA&. TIAN 12'1'3. ,,,oo. o. 0.0000 0.0000 o. 0.0000 
:s T'RUCX TUM 9053'6. lOl4. •2'030S. •.0218 -.002, o. 0.0000 :, All THHS. 1286244. 1-4,410. o. 0.0000 0.0000 o. 0.0000 
:1 IJTMER TRAN 280803. l9691. •5S4'9. -.0198 .002, o. 0.0000 
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Table 7: Selected Gross Output and Employment Intermediate Year 
Totals, Baseline 1977-2000 

Year U.S. Gross Output Regional Output 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 68,008,705 132,545 

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 increased 

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 which 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 employm~nt 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 decreases Jn 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 productivity 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 undergo_ing, 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 SLvlLAB 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 for the Other Wood Products 

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 19 77-19 82 

and the rate of change in weeks worked per year for the regionai 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 1977-19 80 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 

wafer board 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 two-

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-~983 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 19 84 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 sceneries 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 Output Regional Output 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 Output 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 system 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 baseline 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 riew growth path is 

obtained, the comparison between the baseline and the _new growth path may be attributed 

to those parameter changes and the related influence of that industry on the economy. 

In other words, the comparison between the base1ine 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 economics of the change, 

but also in terms of the demographics 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 SIM LAB FOR PARTICLEBOARD AND W AFERBOARD: 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 SIM LAB. Second, the necessary data collection for the rest 

of the system was accomplished and verification of results, a:t 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 waf erboard industries were identified and some analysis was made concerning the 

strengths and weaknesses of this information for SIM LAB requirements. 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 problems 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 consistency in data. The second, also identified earlier 

in this report, is that particleboard and waf erboard 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 waf erboard 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, SIM LAB will also be updated to the year 19 80 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 inclusion· 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 and 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 sectors 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 (irms 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 }ndustry 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 indirect 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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TABLE I-2 

Agriculture Entertainment Home Furnishings 

Agriculture .018 .104 .000 

Entertainment .009 .030 .009 

Home Furnishings .014 .045 .014 

Resource Inputs .922 .821 .043 

Imports .037 .000 .934 

Total 1.000 1.000 1.000 

TABLE I-3 

Agriculture Entertainment Home Furnishings 

Agriculture 1.019 .109 .001 

Entertainment .010 1.032 .010 

Home Furnishings .015 .049 1.015 

Total Inputs 1.044 1.190 1.026 
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