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ABSTRACT

Economic effects of peat land development in northern Minnesota
and Douglas County, Wisconsin are identified and assessed in this report.
An eight-county study region is delméated for the study of local popula-
ion, enl’ployment and income changes which can be asso.ciated with a
given pattern of comfnercial peat land utilization. Regional economic
impact forecasts are presented for the Study Region Whiéh Cover a three-
year construction period and a 15-year operation period. TWO p'eat de-
velopment scenarios are identified and compared with. a baseline fore-
cast series without peat land development. Related demographic and "
ecoﬁomic data are presented, finally, for the 19 counties a"m three sub-
state development regions in northern Minnesota whefe future ‘pea’c' land

development is most likely to occur.




ii
SUMMARY AND CONCLUSIONS
Peat land development effects are measurg:d by‘changes in local
‘population, and industry gross voutpﬁt, employment, value added, and

earnings. This Stﬁdy was focuséd on peat l‘and development for five peat
related industries -- agriculture, synthetic gas (and chemical ) production,
synthetic gas dis’cribﬁﬁion, peat coke production, aﬁd peat mining. .One
economically viable example of each was included in a composite develop-
ment scenario assumed to begin in 1985. Potential impacts frorﬁ this
scenario are projected using the Minnesoté Regioﬁal Developmerit Simu-~
lation L.aboratory -- SIMLAB.

ForecastsA under the composite peat developn_lent saeﬁario show a
local po}pulation increase of about 18,. 700 persons in the early years of
development. At the same time, ‘gross. output Wouldvincrease by $529, 400, 000
(in 1970 dollars), employrrient would increase about 12, 400 persons, and
earnings from wages, salaries and proprieto'rial income would increase
about $95, 650, 000. In addition, this scenario would also have a signifi-
caﬁt supporti'\}e or sustaining effect on the local economy should there be
a downturn in this economy toward the end of the century.

In the second scenario, fuel gas from peat is substituted for natural
gas. Under the very narrow and specific assumptions explained in this
report, no decline in study area employment stemm‘ing from higher
energy costs Was forecast by SIMLAB. However, this conclusion must
be viewed as tentative until more complete information on how study area

gas users would adjust to higher prices becomes available.
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In demonstrating these results, this study has exhausted available
information. Yet, many information gaps remain. In p‘articﬁla‘r, | more
complete information is needed oﬁ peat extfaction and drying procedures
and the labor force needed to do this. In aédition, specific information is
needed on the location of the proposed peat gasification plant. This is
particularly important because some socio-economic impacts from gasi-

fication méy spill outside the eight-county Study Region into Beltrami
County, and to Bemidji, if the plant is located very near the Wesfefn
ecdge of Koochiching County, or in Beltrami County. If the plant is ac-
tually located in Beltrami County. the Study Region must be expanded to
include the lérger impact area. The geographic incidencé of these iﬁpacts
would change. Their magnitude, however‘;,_ would be very nearly the Same
as those reported here.

More place-specific information is needed to evaluate impacts on the
demand for roads, utilities, schools, and other public services. Avail-
able information does nof make this possible. Increased demand for
sefvices wouid have important implications for local public finances that
should be addressea in any further work.

In this report, a start in providing the additional place-specific
informatioﬁ is made in the analysis of population, industry émployment,
personal income, agricultural production, and local government trends in
tme 19-counties in the three substate development regions of northern

‘Alinnesota. The supplementary information provides a factual oasis for
extending the detailed industry findings from SIMLAB to other potential -

peat land development areas in the extended 19-county region.
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SOCIO-ECONOMIC EFFECTS OF PEAT RESOURCE

DEVELOPMENT IN NORTHERN MINNESOTA

Wilbur R. Maki, Leonard A. Laulainen, Jr., and Patrick D. Meagher 1/

Study of socio-economic effects of peat resource development is
concerned With changes in employment, income and povp'ulation _result.inng
from peat-related development. Baseline and development projection
series are used to show the scope and level of impact associated with
this development. The development impact region extends over much of

northern Minnesota.

Seven specific peat land areas are identified in the Phase II Peat
Program (fig. 1.1). These seven areas are in five counties which lie in
three planning regions.v However, detailed analysis of peat resource de-
velopment is confined to the eight-county Norfheast Minnesota-Douglas
County, Wisconsin S‘tﬁdy R.egion. Thé Study Region éontains significant

quantities of peat with the most potential for development.’

Nosrthern Minnesota Economy

The northern Minnesota peat deposits occur in much of the area extending
from the Red River Valley to Duluth, Minnesota and the North Shore of
Lake Superior. In the east, timber, taconite and tourism constitute the

economic base of the region. In the west, however, agriculture is

1/ The authors gratefully acknowledge the assistance of Mason Chen in
" the computer programming and Mary Porto and Mike Scipioni in the

data preparation.
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3
dominant. Much of the economy in the region is dependent,v‘ therefore,
on primary resource development -- agriculture, r‘ninin'g and timber
production.

The degree of urbanization in northerh Minnesota 'x}aries W.idely, with
the highest concentration of urban population aséociatéd With the miniﬁg
and metropolitan developmentvin St. Loﬁis County (table 1.1). Detailed
analysis in this report is confined to the eightfcounfy Northeast Minnesota _
and Douglas County, Wisconsin Study Region, Wﬁich is the most populated |

part of the extended region.

Population concentration is coupled with industry concentration, which,
together, enhance a potential market for fhe préduc_fs of peat l‘and dévelbp-—
ment., This development would have significant impacts on existing social
and economic conditions near both the producing and the consuming sites.

Preliminary analysis indicates that most peat land development would
occur within the eight-county Study Region. This Region includes exten-
sive areas of peat land, especially in Koochiching and Aitkin counties.
Businesses whicnh sell equipment, parts, supplies, and service.s to the
taconite industry already are located in Virginia, Hibbing, Ely, and other
places in the Study Region. Should peat land developmenf occur, it is very
likely that the existing Study Region infrastructﬁre, which is developed to
serve one extractive industry, would be easily extended to serve the
peat industry. The Study Region also includes the Duluth-Superior metro-

politan ar=a, which is a potential market for peat products and serves as

= base for retailing, service, and other industries which may be affected




I'able 1.1, Estimated total population in specified county and planning region, northern Minnesota and Douglas County, Wisconsin, 1970

PN by a—— o

-
’

ot oot s oo

Urban Rural
“ : B . Nonfarm ’ ‘
2,500 to 10,000 to 25,000 Total Incorpora- Other Farm Total Total
9, 999 - 24,999 and over ted Places Rural
, o ' ’ (number)
orthwest Region: A
Kittson = =e=e= - emeee . e-a-- ¢ emee- 3,789 752 2,312 6, 853 6,853
Marshall ~ e-eee o eeeae aeeee T eeaaa 5,587 1,446 8,027 .13, 060 13,060
Norman =~ eme-= | emeeae eeee- eeeea 4,655 945 4,408 10, 008 10,008
Pennington 8, 444 R - 8, 444 481 ' ‘1,238 3,103 4, 822 13, 266
Polk 15,8951  smeee L eeene 15,951 5,344 4,041 9, 099 18,484 34,435
Red Lake mmmse eeees meeae. . eeeea 2,724 98 2,566 5,388 5,388
Roseau 2,562 meee- e 2,552 2,335 1,927 4,755 - 9,017 11, 569
.egional Total 26, 9417 0 0 26, 947 24,915 10, 447 32,270 67,632 94, 579
[eadwaters Region: ‘
Beltrami ~ ----- 11,457  =e-=- 11,457 1, 306 8,495 5,115 14,916 26,373
Clearwater = =s==es . ese-s  eceeee aeea- 2,495 2,382 - 3,136 8,013 8,013
Hubbard 2,712 . =e=e= e 2,772 622 ’ 4,803 - 2,386 7,881 10, 583
- Lake of the Woods = =~==== = ecsseca  cceee cem-- 1,767 1,191 1,029 2,987 3,987
AMahnomen T mmmme mmeea emmees meeae 1,815 869 2,954 . 5,038 5,638
egional Total 2,112 11,457 0 14,229 8, 005 17,740 145 620 ' 40, 365 54, 594
rrowhead Region: - '
Aitkin - N S 2,560 5,427 3,416 11,403 11,403
Carlton 8,827  eeeee aeaas 8, 827 4,590 11, 037 3,618 19, 245 28,072
Cook  eeeee . memae emeee emeaa 1,301 1,401 721 3,423 3,423
Itasco 7,247 memee e 7,247 - 5,606 19, 446 3,231 28, 283 35, 530
Koochiching 6,452 m————— fmee- 6,452 4,442 5, 047 1,190 10, 679 17,131
Lake 7,855  meee- eeeen 7,855 362 4, 647 * 587 5,496 13, 351
St.  Louis 29,608 28, 554 - 100, 578 . 158, 740 13,648 41, 885 6,420 61,953 220, 693
efgional Total 59, 889 28, 554 100,578 189, 121 32, 509 88, 890 19,083 140, 482 329, 603
CTAL, northern MN 89,708 40,011 100,.578 230,297 " 65, 429 117,077 65,973 248,479 478,716
Youplas County, WI 0 0 32,237 32,237 11, 101 1,319 12, 120 A4, 637




‘by peat land development. Finally, the taconite industry ié a heavy energy
user which may seek an alternative energy source, such as peat, in fhe
event that natural gas supplies are curtailed..z_/ |

A:gc‘)ut 3, 390, 000 acres of peat land aré located in thev Study Region with
about 1,150, 000 acres, or one-third, being located in Kooéhiching County.
Of this total, about 20,000 acres are already develop‘ed,ﬁ‘ with 14, 000
acreé located in Aitkin.County. Nearly all the developed acres are in
agricultural production, with about 10, OOQ acres in hay, 2,500 iﬁ grain,
and the rest in wild rice. Some acreage is also devofed to peat extraction

for horticultural purposes, principally at one site near Cromwell in

Carlton County.

f’eat Land Development Potential
A search of évailable literature and expert consultation reveals that
future peat land development options fall into only five different industry
groups. The industry groups are agriculture, chemical production, in-
cluding synthetic natural gas, synthetic gas distribution, peat coke pro-

duction, and peat mining.

In the agricultural sector, péat land develoément refers to its use in
crop production, potentially for cold season c'rops such as spinach,
brocolli, | carrots, celery, cabbége, and in production of forage grasses,
and grain. This activity requires initial investment in land clearing and

drainage and subsequent expenditures to sustain crop production. Aitkin

i
/

o

Tom Alexander, "New Fears Surround the Shift to Coal', Fortune,
93(10), November 20, 1978, 50-60. '
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County is the most likely locatioﬁ for agricultural developmént because of
the large amount of peat land which is already served by a well-developed
road network. It is assumednthat mostly hay and, possibiy, feed grains
would be produced on the new peat 1aﬁd. These two activities already use
about 12, 500 acres of the 20, 000 acres of peat land devoted to agriculture
(with hay accounting for about 10, 000 acres). Expandiﬁg production of‘
these crops would make possible expansion of the local livegtock industry.

Other possibilities for peat land agricultural production se_’em less
likely than those already identified. Wild rice could be produced, but
sustained access to mass markets remains uncertain. Peat land develop—
ment may result in expansion.for horticultural purpos es; primarily Soill"‘
improvement by the home gardener. This market is likely to be limited
because of low per capita use, and because of high transportation costs
of the bulky product. For these reasons, the existing and potential im-
pacts due to wild rice production and horticulture are minimal and, hence,
are not considered here.

In the industrial sector, peat development may take the form of
industrial chemcial production, including '... éctivated carbon for waste
water filtration, coke for metallurgical purposes, and chemicals sﬁ.ch as

ACIDS - , :
furfural, h'umic/\ and, phenols and alcohol', as reported in testimony pre-

3/

sented before the Minnesota Legislature.~’ No Minnesota peat land is

Minnesota Department of Natural Resources Peat Program: Testimony
presented to the Senate Natural Resources and Agricultural Committee,
October 12, 1977.
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used currently for production of industrial chemicals. Production of coke
for metallurgical purposes in one option inasmuch as it may become .
economically attractive should én anticipatgd shortage of metallurgiéal
coal develop in the 1980’8.-%/

'Other industrial uses appear less likely. é/ Peat-sand filt'ers are
currently used in Miﬁnesota for filtration of sewage effluént from camp-
'grounds and wayside rest stops. Peat is also used as an oil absorbent
medium for controlling oil spills. The potential peat land develoéam_ent for
production of environmental products is unknpwn or,: ét_best, small because
of the availability of other products. For these reaons, 'enviromnental'gses
for peat products also are not given further consideration here. | |

Peat land development may occur as a result of the use of peat in
energy production. Peat may be burned directly or it may be gasified into
a fuel gas which is usually referred to as "'synthetic natural gas'', a
terminology used in this repbrt even though ifc is a céntradiction in terms.
Peat fired plants have been built' in Fiﬁland to produce heat and electricity.
Gasification of peat is less well-developed than direct burning. Although
both types of energy-related peat resource development are technically

feasible, this report focuses on peat gasification. This option is being

actively considered in Minnesota in the face of possible natural gas

4/ :
— "A Smoldering Crisis in Coke'', Business Week, Number 2561,

November 20, 1978, 73-76.

| o

An excellent survey of existing and technically feasible uses for peat
in chemical production is Charles H. Fuchsman, The Industrial
Chemical Technology of Peat, Bemidji State University, Bemidji,
Minnesota, submitted to the Minnesota Department of Natural Resources,
February, 1278. '




Shortages._s_/ Should peat gasification occur, utilities would distribute the
gas to users within Minnesota and elsewhere. For this reason, the im-
pacts of distribution and use o.f the synthetic gas are also considered in
this report.

Finally, peat utilization for industrial chemiéals énd/c;r for gasifica- |
tion will neceSsarﬂy involve peat bmining. Although peat has been mined
for centuries in Europe, foreign mining techniques are not likely to be
used in Minnesota. These techniques require much labor and, hence, are
extremely costly. At present, very little is certain about the best peat
mining method to use in Minnesota. Hence, the peat mining cost and empioy—'
ment estimates presenfed in the next chapter of this report are tentative
and subject to further revision. .

In summary, progpects of peat land development for agricultural
purposes are high in Aitkin County. Also peat coke and synthetic natural
gas may be produced from peat. Some, or all, of the gas used by local
industries and/or residents may eventually be derived from peat. Peat
coke and gas‘production will necess‘arily require extraction or mining of
peat. The vast tracts of peat land in Koochiching County are a particularly
likely location for some or all of this mining activity. In the next chapter,v
scenarios concerning these potential uses of peat are presented avs the

next step toward estimation of peat land development impacts.

6/

- Private communication from Mr. A, I\/I.‘ Rader, Minnesota Gas
Company, 1978.



Study Objectives

For the entire area of study in norfhern Minnésota, the primary
study objective is to assess the socio-economic effects of peat land de-
velopment. The capability for impact analysis is provided by a regional
impact simulation and forecasting model called SIMLAB (an acronym for
the Minnesota Regioﬁal Development Simulation Laboratory). Direct, in-
direct and induced effects of peat land development are derivevd with SIMLAB
for one part of the larger study area.

Direct eifects are changes in the volume of production, employment,
and earnings experienced by local businesses which furnish supplies, ma-
terials, and services to peat-related industry. Other local business firms
are indirectly affected if they furnish goods and services to those directly
aifected. Household spending of income received from the peat-related
activity results in the induced effects on the local economy. Local popu-
lation may increase through migration in response to job opportunities
created by these direct, indirect, and induced effects.

The varied effects of development, or existing industry expansion and
contraction, are traced quantitatively in SIMLLAB. In this process,
rmonetary calculations and projections are made in 1970 dollars. Real
cnanges in income and output resulting from peat land development can

7/

tnen be compared, —

Further details on how SIMLAB works can be found in the Appendix,
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A series of assumptions are delineated for this study. First the qualitative
assumptions pertaining to the nature of peat land development a?e defined.

- Second, quantitative assumptions as to lex}e§ls of potential péat land develop-
ment in the Study Region are establishéd. Third, baseline forecasts are
prepared which show‘projecfed levels of population, iemploy‘ment, income
and production xvithoﬁt peat land development. Fourth,.é series of peat |
land development forecasts are prepared to compare with the baseline
forecasts. The impacts of peat.land development are then measﬁred as
the difference between baseline and development préjéétion of socio-economic
indicators such as population, employment, and income. Finally, a'series
of chapters document the details of the procedures and ‘da’vca ﬁsed in the
socio-economic impact forecasting and simulation ofvpeat developmént
impacts.

The plan of the study report is to present, first,- the economic fore-
cast for the primary Study Region -- the eight-county Northeast Minnesofa
and Dbuglas County, Wisconsin Study Region. Next, the procedures and
data used in fhe socio-economic impact forecasting and simulation are
presented. The documentation includes a background discussion of popu-
lation and labor force trends and projections for the extended Study Region
-- the 19 counties in the three Minnesota planning regions. Industry em-
ployment and personal income trends are presented, also, along with basic
data used in implementing the regional economic impact forecasting
and simulation system. The agricultural economy, including production

and income sources, is examined, next. Peat land development issues
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are related to both the agricultural and nonagricultural industries in the
19-county Study Region. Finally, data showing local government income
and expenditure trends and projections are included. These d‘a‘ca provide
a factual basis for relating the regional peat land development impacts

to local government fiscal conditions within each substate development

region.
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ECONOMIC FORECAST

An economic forecast of the primary -Study Region is presented at
this time to show the total areawide effects of peat resource development
in northern Minnesota. The focus here is on the total economic effects
of the five development potentials, Economic effects are répresented by
the level and distribution of (1) gross product and income, (2) employment
and unemployment, and (3) labor force and population. They are measured
in terms of projected changes in the level of each of the principal economic
indicators. | |

A key variable in measuring economic impact is the increase in in-
dustry output associated with the_five peat development options cited
earlier. Given these options, then certain sets of consequences ére de -
rived by means of a regional economic impact fofecasting system which
simulates the overall process of economic growth and development in the
eight-county Study Region. By confining the study of the economic effécts
of peat development to this Study Region, the data base for the recently.
completed copper —nickely study report can be utilized for the peat study, toé.
Thus, .the combined total effects of both peat development and copper-nickel

8/

development can be assessed.—

Data representing each of the topical areas identified in the preceding

chapter are organized systematically for use in the computer model. This

model is user-interactive. It is programmed to follow the instructions

received from the user-operator. No special programming language is

{3_/ In the presentation of study findings, however, the effects of copper-
nickel development are omitted. '
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needed in performing the computer simulations of the Study Region

9/

economy under the two sets of assumptions., =

Presented in this chapter is the unfolding pf the economic implications
:'glf.p'eat development in the eight-county Study Region. First, an over-
view of projected changes in the Study Region economy is pfeseht’e& by |
comparison of estirﬁated 1970 and projected 2000 levels bf selected -
economic indicators. Second, the historical and the prpjected_base year
levels of an expanded series of economic indicators are presented as
reference levels for the determination of developmenf'impacts. Third,
the transition of the Study Region economy from 19_70 to 1985 and 1985 |
to 2000 levels of economic activityis presented, again, in terms of a fewi
significant economic indicators. Finally, the projected regional economic

effects of peat development are derived and their implications for regional

well-being are discussed.

Overview of Peat Development
An overall, eight-county Study Region perspective on total development
impact is presented, first, in a comparison of 1970 and 2000 data on oufput,
input and employment (table 2.1). While the development increment is pro-
jected only for the 1985-2000 period, the baseline option is projected for

the 30-year period, 1970 to 2000, for comparison with the historical base

g/ A user manuel is available for a user-prepared computer simulation
of alternative development options.
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Table 2.1, Projected change in gross output and value added (in 1970 dollars) and total
erployment ir specified industry, baseline change and development increment,
Northern Minnesota and Douglas Countv, Wisconsin, 1970-2000.
__Gross  OQutput Value Added Total Fmplovment _
Baseline Developuent Baseline Development Baseline Development
No. - ZTiris ) Change Increment Change Increment Change Increment
($1,000) ($1,000) (5$1,000) ($1,000) (no.) (no.)
1. Livestock 30,137 4,150 8,944 1,232 ~1,472 51
2. OJther ag 14,464 1,564 7,145 764 -969 23
3. Zzaztlend a 0 9,015 0 5,091 0 102
4. iz, Zor Iis 17,138 © 588 10,407 357 582 22
5. ZIron ore 454,480 208 254,327 117 =22 0
6. Other meto 1,279 55 781 . 34 ~-46 . 1
7. Copper ore 0 0 0 0 0 0
8. Mnc ppercop 0 0 0 0 0 0
9. nc operug 0 0 0 0 0 0
10. Xonmetalni 4,630 194 2,643 111 -13 12
11. ZPeat Minin 0 65,098 0 41,041 0 1,161
12. Coastructn 180,972 24,596 76,529 10,401 1,141 465
13. Food kindrd 183,203 29,163 53,449 8,509 19 234
14. Apparel 19,431 10,796 8,154 4,530 168 286
15. Leozging 54,678 90 24,524 40 -228 1
16. “Wood prod 43,812 64 19,255 28 293 1
17. Paper prod 278,261 5,824 117,835 2,466 2,923 105
18. Printing 25,506 7,016 12,739 3,054 378 254
19. Crzamicals 3,938 1,971 1,485 744 =55 23
20. Peat chex 0 217,339 0 112,236 0 1,308
21. Peat coke 0 3,719 : 0 1,647 0 231
22. Petroleun -8,997 2,608 -2,467 715 ~198 14
23. Rudbber plas 2,355 413 1,125 198 -33 8
24. Stone clay 13,257 -398 6,019 181 453 -19
25. Iron metzal 010,636 4,394 4,709 1,945 1,372 77
26. - Copper met 0 0 0 0 0 0
27. Coopar rol 0 0 0 0 0 0
28.. Other metal 2,835 2,369 1,070 895 -19 17
29.. Metal fabdb 27,302 1,540 12,136 684 645 50
30. Machinery 12,744 5,086 33,192 2,927 281 74
31. Elec mach 22,247 5,936 11,680 3,166 -23 42
32 Mis manui 33,923 5,447 15,419 2,476 151 56
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vear, 1970. Gross output is projected to increase by more than $2.6
billion -- from $2.9 billion to $5. 6 billion in the ’baseline option. This
option is used as a standard of comparison for the peat development
option. Thus, the difference between‘the baseline option and the develop-
ment option of’ 3868, 876,000 in gross output (see Col. 2’_ faiale 2.1) is the
first measure of totél peat development impact (without copper-nickel
development).

Aﬁ alternative measure of deveiopment impact is given in the increase
in value added by priﬁmary inputs w.hich are acquired k‘)’y_producing sectors
from resource owners. This measure is approximately equivalent to the
gross regional product. It includes all income paym‘ents of local pro-
ducing sectors to resource owners in the Study Regibn. For the 198.5 to
2000 period, .this measure shows a peat development increment of
$383, 080,000 over the baseline increase of $1, 385, 833 (see, cols. 3 and
4, table 2.1).

A third measure of development impact is the change in total employ-
ment. Because of differences among indﬁstry groups in output per worker
and value added per worker, the peat development impact on employment
vill not only vary from one inciustry to the next but it will differ in its
magnitude from the two previous measures. The total (direct, indirect,
and induced) development impact on employmént is given by tﬁe difference
0718, 243 in the employment increases for the two options (see, col. 6,

4
L

nle 2, 1).

$Y
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Peat Lands in Transition
A computer simulation of the growth of the eight-county Study Region
economy from 1970 to 2000 provides the next series of summary sfatements
on the total development impact. Year-to-year changes in population, em-
ployment, gross output, personal consumption expenditures ’and per 'ca.pita
income are summarized for the Study Region. A combosite development
scenario is presented which starts with peat—reléted construction in 198>2 B

and peat-related production in 1985.

Composite Development Scenario

In the composite development scenario, all industry activity -- peat :
land crop production, peat gasification and di‘stribution, péat coke produc;
tion, and peat mining -- starts simultaneously in 1985. The initial levels
of industry gross output are below those attained in later years.

Projected growth in industry output occurs for different reasons in
different indﬁstries. Peat land agricultural prodﬁction is linked to the pro-
duction of lix?estock products which, in turn, is linked to the level of
personal consumption expenditures. As study area earnings and consumer
expenditures rise, consumption of livestock producfs rises and, Wlth it,
peat land agricultural production. Similarly peat mining output is linked
to output of synthetic gas and chemical by-products and to production of
peat coke. As the production of these goods increases, so does peat mining
output. Synthetic gas and' chemical by-products outﬁut are allowed to
increase at about 0.8 percent per year, a rate chosen to represent ef-
ficiency improvements in the gas and coke plants as old equipment wears

out and new, improved, equipment replaces it. Peat mining output also
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~increases quite as fast because, presumably, peat utiliéation would become
more efficient over time. The volume of synthetic gas delivered by the
gas utility is allowed to increase slowly becaﬁse of efficiency improvements.
Sumlar assumptions concerning efficiency, which are derived from pub-
lished sources}—o-/ are built into e'ach of the 55 iﬁdustfies iﬁ the study area
SIMLAB model. Ali these assumptions concern changes in the productive
efficiency of labor. Employment is steady or slowly declining as produc-
tion grows, except in the case of the peat coke industry. In this industry
labor efficiency is allowed to decline with increasing industry output be-
cause of assumed effects of environmentél and_océupational safety and
health problems. Thesé could beset the synthetic gas plant as well but it
is assumed that this very large Opération will have the financial resources
to overcome them and impro{fe labor productivity at the same time, an
option not always open to small industry.

Earnings are also projected t“o increase except in peat land agricul-
ture where the employment declines. Worker productivity increéses wipe

out the effects of increasing earnings per worker. Projected increases in

10/

U.S. Department of Commerce, Summary Input-Output Tables of
the U.S. Economy, Op. Cit., and U.S. Department of Labor, The
Structure of the U.S. Economy in 1980 and 1985, op. cit.
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earnings per worker by industry used in SIMIL.AB are from published

sources. —1—-}-/

Peat Land Development Effects

In deriving the peat land development effects, a ‘baseline option is
prepared, starting with the 1970 base year and calibrated for the 1970-75
base period (table 2.2). This option is derived froin tﬁe baseline projec-
tions presented in later chapters (and in the preceding section of this
chapter.

Industry gross output is derived, next, given the iﬁferindust.ry' structure
and projected exports, personal consumption expenditures and other fi.;mlv
demand compdnents. In the baseline projection series, industry gross
output nearly doubles, from $2.9 billion to $5. 6 billion, in the period from
1270 to 20007 This accounts, in part, for the increasing levels of personal
income and personal consumption expenditures. In turn, the output increases
are due to increasing levels of'employment and éutput per worker.

The development projection series follows the growth trends of the

11/

Estimates of regional earnings per worker are their National counter-
parts calculated from earnings data in U.S. Water Resources Council,
1972 OBERS Projections, Regional Economic Activity in the U.S. Volume
1, Washington, D.C., April 1974, Employment data is from U. S, '
Department of Labor, Bureau of Labor Statistics, The Structure of the
U.S. Economy in 1880 and 1985, op. cit. These estimates are then
adjusted upward or downward to c—o—l—ﬂreSpond to regional esrnings data
supplied by the U.S. Department of Commerce, Regional Economic
Information Service.




Table 2.2. Selected baseline and development indicators, northeast Minnesota -and Dougias County,Wisconsin, 1970-2000.

0 Tncome per Employed
- Gross Output —~ Pers Cons. Exp. Person . ___Mork Force
Base-  Develop- Base- Develop- Base-  Develop- Base-  Develop-

Year line ment line ment line ment line ment
I (mil. $) (mil.$)  (mil.$)  (mil.$) (%) (%) (thou.)  (thou.)
1970 2,923 2,923 629 629 2,288 - 2,288 135.0 135.0
1982% 3,988 4,119 856 856 3,520 3,404 164.8 168.2
1983% 4,106 4,296 8838 903 3,619 1,672 169.2 175.0
1984% 4,225 4,455 930 995 3,710 3,788 - 173.7 181.9
1985 4,351 4,944 981 1,081 3,780 3,913 178.8 190.4
1986 4,485 5,114 1,035 1,140 3,894 3,950 181.0 193.1
1987 4,619 5,325 1,072 1,195 3,925 3,985 183.0 196.9
1988 4,722 ‘5,454 1,091 1,235 3,973 4,053 183.4 198.5
1989 4,803 5,552 1,104 1,259 4,018 4,112 183.2 198.9
1990 4,889 5,659 1,116 1,284 4,072 4,167 182.1 198.5
1991 4,968 5,755 1,121 1,300 4,135 4,233 180.4 197.5
1992 5,044 5,845 1,119 1,307 4,199 4,301 178.4 195.9
1993~ 5,123 5,937 1,111 1,306 4,267 4,370 176.3 194.3
1994 5,205 6,028 1,099 1,300 4,341 4,447 174.5 192.6
1995 5,275 6,122 1,087 1,291 4,428 4,527 172.0 191.0
1996 5,337 6,194 1,074 1,281 4,510 4,042 169.1 188.2
1997 5,399 6,261 1,053 1,267 4,593 4,705 166.0 185.1
1998 5,453 6,320 1,027 1,243 4,688 4,795 162.5 181.5
1999 5,505 6,374 998 1,213 4,788 4,889 158.9 177.6
2000 5,552 6,421 965 1,177 4,895 4,988 155.1 173.4
Total Increase 90 120 53 87 57 118 15 28

1970-2000(pct.)

*  Construction period.

Population

Base- Develop-
Linc ment
(thou.) (thou.)
375 375
360 366
364 374
369 384
377 389
379 398
383 404
384 406
384 407
382 407
379 405
375 402
370 397
364 393
359 387
352 381
344 374
336 366
327 357
317 348
-15 -7
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baseline préjection series. ‘The accelerated level of peat-related iﬁvest-
ment and réia‘ced output expansion assumed in this series results in a
gradually increasing development increment. The gross oufpllt increment
ﬁo‘ted earlier is accompanied by a persronal consumption expenditure incre-
ment and also a total earhings increment, which are part of the output
multiplier dynamics;

Projected peat land development is associated with iricreasing levels
of industry output and employment which sustain overall economic growth
in the eight-county Study Region through the entire prbjection'per_iod,
except for the employed Work force. The employed work force in the .
development option is projected to reach its peak level in 1996. With
peat land de;velopment, population and employment levels iﬁ the Study
Region reach peak levels in 1888 while personal consumption expenditures
are projected to peak in 1991, In the rdevelopment option, the projected
down-turn in economic activity is delayed 5 to 10 years and the rate of ‘

decline is slowed from the baseline option.

Future of Peat Land Development
The future of peat land development to the year 2000 has been projected
in this study. In the extended computer simulations, the emphasis shifts
from the short-term effects of investment in peat-related industry and the
subsequent increases in industry output to the long-term effecfcs of accumu-
lated increases in output-increasing capital in égriculture, imining, manu-
facturing, utilities, and all other industries directly and indirectly affected

bz the increases in peat production.
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Much of the projécted expansion in the Study Region economy under the
pea’t land development option for the 1985 - 2000 period is associated with {
}expanlsion of related industrial chemicals and synthetic gas production in
the Study Region. The projected increasé in chemical and gas production
assumes a potential increase in their expoﬁs to markets oufside the eight-
county Study Region.‘ In the projection series the industrial and
the vagricultural uses of ’peat land are combined in a composite development
projection series.

The local economic effects of two alternative com@os‘i‘ce scenarios of
‘Study Region peat land development are considered here. Each alternative
includes crop production, peat gasification, gas distribution, pea{ coke,.
and peat mining. Only composite scenarios are considerhed for a ﬁumber
of reasons. The impacts of crop production and peat coke production are
not measured separately because these industries are tooAsmall to have
measurable impacts relative to the present amount of economic activity
in the Study Region. Peat mining is not considered separately because il is
unclear why peat would be mined and shipped outside the Study Region without
processing. Obviously, peat mining, peat gasification, and gas dis’;ribution
are interrelated industries that must be cons.idered simultaneously in im-
pact analysis.

Under these circumstances, two principal scenarios involving peat-
related industries emerge. In one Sc:enario,.the synthetic natural gas from
peat is sold only outside the Study Region. In the other, some gas is sub-

stituted for natural gas consumed within the study area, a situation which
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seems particularly cogén‘c at the present time in view of poséible natural

" gas curtailments. These scenarios could have considerably different
impacts. In the first, the impacts are solely from péat industry purchases
gﬁi%upplies and services and from workers hiréd_ to produce the peat-
dérived procucts. In the second, there may be additioﬁal impacts stemming
frém the sub sti‘cutioh of synthetic natural gas derived from peat for cur-
tailed supplies of natural gas. These impacts may occur if the synthetic
natural gas is significantly more expensive than the natural gas it replaces.
Substitution of the more expensive fuel may raise study area energy costs
to business and homeowners. This will obviously be a hardship for home-
ownérs. The effect on business is alsov_ of potential concern since, for
reasons explained below, higher energy costs may reduce the rate of study
area economic growth and offset, to some extent, the increases in study
area economic activity caused by peat industry development.

The two scenarios are examined separately. Because construction-
related impacts precede production and consumption of peat;related
products, the impacts of constructing the peat indus{ry facilities are
considered first. In impact analysis, construction impacts must be taken
into account for their own sake. Furthermore, economic conditions at
the beginning of the period of peat industry production may be signifi-
Acantly affected by carry-over effects of constructibn 'activi.ty with impli-
cations for tne nature of production period impacts. For-example, Study
Region population and labor force may be larger as a result of construction

activity and this may affect the process of abdjustment to the production
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period conditions. Only one set of construction impacts must be considered
here since the peat industry facilities involved in the two scenarios are
identical.

Finally, the baseline option is presented as a total baseline forecast
rather than the baseline change from the base-year level. Thus, the
baseline projection séries in this section are larger than the baseline change
forecasts in table 2.1. The development increment forecasts in the two

tabular series, however, are identical in concept.,

Irhpacts From Construction of Peat Industry Facilities

Construc_tioﬁ of peat industry facilities would have significant impacts
on socio-economic conditions in the Study Region. Direct effects would
be generated by the household spending of construction workers and con-
struction industry spending for supplies, materials, and services furnished
by Study Region firms. These would also have indirect and induced
effects as defined earlier. The magnitude of these impacts would depend
on the magnitude and timing of peat industry development. Under aséump-— ,
tions already explained, peatland crop production, peat gasification and
distribution, peat coke production, and peat mining would commence sim-
ultaneously in 1985, Construction of peat industry facilities is assumed
- to occur in 1982, 1983, and 1984. The synthetic gas plant would be the
principal part of this construction activity. Expenditures on gas plant
tuildings, exvcluding‘ equipment, would amount to about 3105 million
(1970 dollars) annually for three years. A modest amount of construction
activity, about $10 million per year, is assumed for the other peat inf

justries during the 1982-1984 period.
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Construction of the peat industry facilities will generate increases in
business volﬁme which, in turn, would lead to increases in employment
and ea‘rnings. However, these effects will endure only as long as con-
struction continues. Construction will also generate'an influx of construction
workers, their families, and other persons responding to émployment op—
portunities associated with construction activities. ‘ These additional people
may require additional public services, as wéll as housing. Decisions
concerning these ‘needs may be required of study area public officials.
Hence, the potential population influx during’t};e conétruction period is a
matter of interest to government. SIMLAB forecasts of construction |
period population changes in the Study Region are presented infable 2. 3.

In table 2.3, SIMLAB baseline population projections by age -sex cate-
gory for 1977, 1982, and 1984 are presented. | ‘For 1982 and 1984, »fore—
casts of the additional number of persons present in the Study Region in
each age category under the assumption of peat induétry construction are
shown in the columns following the 1982 and 1984 baseline pfojections.
Total population in each age category during construction is the sum of
corresponding elements in baseline and impact columns.

-Table 2. 3.shows that during the first year of construction in 1982, the
population increase is projected to be 1.6 percent or about 6, 000 persons.
Study Region employment would increase about 3, 350 persons of which
2_.‘700 persons would be employed constructing the peat industry facilities.
Thus, in the first year of construction, most of the impacts would not be

diffused through the Study Region economy. The population impacts
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~ Table 2.3, Estimated and Projected Total Population in Specified Age Groups, Peat Study Region, 1977-1984:
Construction Phase. 1/

1977 1982 1984

» Baselinc Rascline Construction  Baseline Construction

Age Croup Increment . Increment
‘.‘# . (numb er) T

1-5 : 32,761 35,463 0 37,821 499
6-13 . 44,703 41,969 1,128 43,397 2,459
14-17 | - 31,376 20,712 509 o 19,862 1,170,
18-24 47,298 46,468 1,284 ’ 43,616 2,573
25-34 45,178 57,216 . 1,453 o 65,998 3,960
3554 78,682 .' 78,240‘ 1,169 78,445 3,184
55-64 | 39,912 36,976 315 36,150 . 770
65+ 42,644 43,453 103 43,819 261
Column Total 362,554 360,497 5,961 369,108 14,816
Grand Total 362,554 366,458 383,924

1/ The baseline projection represents study area socio-economic events as they would unfold in the absence of peat
industry development.  The impact forecast represents the deviation from the baseline caused by peat industry
development. Thus, total forecast population in the event of development is the sum of baseline and impact
forecasts.
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would consist primarily of construction workers and their families.

By the‘.third year of construction, in 1984, the Study Region economy
will have had time to expand to produc;e the additional goods and services
needed to meet the requirements of the construétion "industrby and the houée—
holds of construction workers. This expansion will éreate additional job
opportunities so that in 1984, employment' is projected to increase by about
8, 200 persons over its 1984 baseline 1ev¢l, with 2, 700 pe-opie employed in
peat industry construction. Table 2.3 shows thav_t the projected population
change is 14, 800 persons or 4 percent above the 1984 baseline 1evel of

369, 108.

First Scenario: Impacts From Peat Industry Operation Only

With construction completed in 1984, the peat industries would com- ,
mence operations in 1985. For the study area economy, the yea‘r 1985
‘v:ill be a year of transition from the earlier impécts of construction to the
later impacts of day-to-day operatioﬁ. Impacts from opera;cion will bvegin
to emerge clearly after a period of adjustrrient so, the tables which follow
show SIMLAB forecasts of peat industry operation impaéts beginning in
1986.

Population. Table 2.4 shows the projected impacts of peat in’austry ~
operation on Study Regioﬁ population. In table 2. 4, the projected impacts
increase with time as can be seen by compafison between 198386, 1995 and
2000. This phénoménon is not caused primarily by growth in the peét
industries. It is the result of a downward trend in the Study Region

population which can be seen in the baseline projection. During the
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Table 2.4. Estimated and Projected Total Poﬁulation in Specified Age Group, Peat Study Region, 1977—2OOO:V
Development Phase. 1/

, 1986 1995 oo...2000

1977 Development Development Development
Age  Group Baseline Baseline ' Increment pbaseline Increment - Baseline Increment
1-5. 2 32,761 40,025 1,219 35,098 3,612 - 24,877 3,672
6-13 44,703 44,517 2,802 49,814 2,925 44,608 - 4,314
14-17 o 31,376 21,633 . 1,500 | 20,529 1,042 21,118 1,273
18-24 47,298 38,776 1,963 25,866 3,560 21,937 1,727.
25-34 | 45,178 A 73,885 5,405 50,590 » 5,653 24,86& 6,121
35-54 78,682 : 80,805 4,923 104,074 9,881 | 111,543 10,632
55-64 ‘ 39,912 35,375 983 31,395 1,450 30,970 1,873
65+. | 42,644 43,988 -77 41,153 749 37,504 926
Column Total 362,554 379,004 18,718 358,519 28,872 - 317,421 30,538
Grand Total 362,554 397,722 | 387,391 347,959

1/ The baseline projection represents studyarea socio-economic events as they would unfold in the absence of peat

industry development. The impact forecast represents the deviation from the baseline caused by peat industry
development.
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computer analysis, this trend was traced to downward trends in employment

in taconite mining and manufacturing after the mid-1980's (shown later

in table 2.5). Employment in these two economic base industries

e
o

nrojected to decline because of anticipated increases in worker}produc—
tivity resulti;ng‘ from modernization and mechanization of plants and equip-
ment. The peat indu.stries appearance in the Study Region at the onset of
declining employment in mining and manufactui‘ing has a sustaining effect

or. the Study Region economy. People who would othérwise ieaife the Study Re-
gion when they become unemployed because of trends in mihing and manu-
facturing are able to stay because of opportunities generated by the peat
irdustry development.» The sustaining effect is not sfrorig‘ enough to reverse
the downward trend in Study Region population. This can be seen in ta’bl'e 2.4
b noting that in the year 2000 the population is projected to be 347, 959

vith peat industfy development as compared to 387, 391 five years earlier in
1995, Study Region population with peat industry development in the year
2000 is also'pr'ojected to be less than the baseline population in 1995,

Gross Output. Gross output, the value of production in producer's

prices, is a measkure of study area business volume. Peat industry opera-
tions will affect Study Region bﬁsiness volume primarily through purchases
ol supplies, materials, and services from other area firmé, and through
svending of peat industry. payrolls. Secondary effects will occur when
firms Servin;g the peat industry or the households of peat industry employees
respend part of their rev‘enues for materials and payrolls.‘

Table 2. 5 shows projected baseline levels of gross output by study area

irdustries for 1977, 1986, 1995, and 2000. Forecasts of increases in gross
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Table 2.5.

Estimated and Projected Value of Gross Output (in 1970 Dollars) in Specified Industry for Basellne and

Development Options, Peat Study Region, 1977-2000. 1/
| 1977 - 1986 1995 2000
B Industry Baseline Baseline Development Baseline  Development Baseline vae]npmonL
No. Title Increment Increment Increment
(1,000's of 1970 Dollars)
L. Agriculture & Agr. Services 92,174 - 123,098 4,199 140,215 5,704 - 144,652 6,284
2. TPeatland Agriculture - - 6,103 - 8,947 - 9,015
3. Tron Ores 585,403 694,487 0 887,772 -0 1,017,504 0
4. Peat Mining - - 59,199 .- 63,952 65,098
5. Construction 264,434 333,298 24,596 333,298 24,596 333,298 24,596 -
6. Manufacturing 982,075 1,265,671 46,579 1,478,311 80,139 1,590,747 82,319
7. Pcat Coke - - 3,023 - 3,806 - 3,719
8. Pecat Chemicals & Synthetic Gas - - 198,122 - 213,324 - 217,339
9. Transportation 190,347 235,537 3,789 276,387 11,651 298,491 11,943
10, Communication 37,266 52,645 2,724 68,550 5,317 76,230 5,596
tl. Utilitdies 129,768 182,502 7,560 254,180 21,937 300,028 22,768
12. Synthetic Gas Distribution - C - 177,981 - 193,232 - 195,686
13. Trade 469,289 629,916 33,827 751,759 73,117 764,702 75,233
14, Tinance,Insurance,Real Est. 217,237 279,034 14,557 341,030 51,880 330,086 55,384
15. Services 296,229 392,328 25,093 436,139 53,186 412,982 55,321
16. Other Industry 26,103 27,717 366 29,492 288 30,710 250
17. Covernment 209,735 268,285 16,716 277,610 35,985 252,274 38,117
Column Total 3,500,060 4,484,518 624,434 5,274,743 847,061 5,551,964 868,668
Grand Total 3,500,060 5,108,912 6,121,804 6,420,632
1/ The baseline projection represents study area socio-economic eveﬁts as they would unfold in the abscnce of peat

industry development. The impact forecast represents the deviation from the baseline caused by peat industry

development.
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output because of p’eaf indus’;ry operation are shown for 1986, 1995 and
2000, All data in table 2.5 are in hundreds of 1970 dollars. Thus, changes
over time represent differences in the guantity of gbods produced and/or
sold. In 1986, the projected gross output from the peat industries, sectors
2, 4, 7, 8, an‘d 12, is the sum of the peat industry data in thefhird column
in table 2.5, or 8444, 428, 000. The projected impact on other Stud‘y-Region
industries is the sum of the other data in the same column, or $185, 006, 000.
The total impact is $624, 434, 000.

Of the %180, 066, 000 impact, 26 percent is in’ manufacturing,
18 percent in trade, 14 percent in services, and 14 percent in construction.
Thus, 73 percent of the increase in business volume causied by peat industry
operation is found in only four Study Region industries. Examination of the
detailed computer output from which table 2.5 was prepafed revealed that
about one-helf of the increase in manufacturing output was in consumer items
like food and kindred products. The other half was in industrial products
like machinery. Ipcreases in gross output in trade and services are pri-
marily caused by increases in consumer spending. Construction is for
facilities used by> business firms and for homes. Thus, increases in Study
Region buéiness volumn causea by peat industry operatioﬁ seem about
equally attributable to increases in purchases byvindustry and consumers.

Earnings. Industry income payments to households in the wage and
salary payments and proprietorial income are a major component of value
added. In the econbomic .forecast, baseline projections of earnings from
wages and salaries in Study Region industries and fofecasts of impacts from

peat industry operations are presented in table 2. 6.  In 1986, peat industry
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‘Table 2.6. Estimated and Projected Total Earnings of Employed Work Force in Specified Industry
for Baseline and Development Option, Pcat Study Region, 1977-2000. 1/

: 1977 1986 995 2000
~__Industry - Baseline = Baseline Development Baseline Development Baseline Developmen
No. Title ' Increment : Increment Increment

(1,000's of 1970 Dollars)

1. Agriculture & Agr. Services . 25,148 26,513 439 23,365 864 20,929 725
2. Peatland Agriculture ' - - 1,174 - 1,104 - 854
3. Iron Ores . 155,797 208,973 0 195,413 0 188,285 -0
4, Peat Mining - - 14,446 - 17,353 - . 18,503
5., Construction 102,405 143,456 7,420 136,272 10,076 135,739 10,037
6. Manufacturing 149,985 215,677 8,102 255,076 13,625 271,802 13,290
7. Peat Coke v - - 350 - 494 - 506
8. Peat Chemicals & Synthetic Gas Po= . - 16,308 - 19,524 - 20,837
9. Transportation 53,503 73,108 2,519 84,552 4,037 86,663 - 3,889
10. Communication 14,661 21,865 1,033 27,176 2,119 28,193 2,122
11. Utilitdies 13,355 16,450 447 17,019 1,776 17,310 1,714
12. Synthetic Gas Distribution - - 2,150 - 2,506 - 2,596
13. Trade 162,903 213,291 13,607 239,456 23,569 232,374 24,487
14, Finance,Insurance,Real Est. 42,078 57,790 1,156 69,368 3,382 69,180 12,222
15. Services , 139,535 223,745 9,717 255,647 29,668 244,227 31,798
16. Other Industry 13,214 14,893 70 14,890 68 14,908 55
17. Government 197,864 260,139 16,717 269,463 35,986 244,127 38,117
Column Total 1,070,448 1,475,900 95,655 1,587,697 166,151 1,553,737 181,752
Grand Total 1,070,448 1,571,555 1,753,848 1,735,489

L The basecline projection represents study arca socio-cconomic events as they would unfold in tho absence of peat
industry development. The impact forecast represents the deviation frem the bascline caused by peat industry
development.
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~earnings are projected at $34, 428, 000 (1970 dollars) and the. earnings -
increase in other industries is $61, 227, OOOf
Earnings data in table 2. 6 includes only earnings from wages and
salaries and proprietorial in¢ome. Income from other sources, such as
rents, interest, | div—iden.ds, and social security, is not included. Income
~ from these sources, 1n relation to personal incorﬁe, is not> likely to change

significantly because of peat industry development and operation.

Employment. Table 2.7 shows projected baseline levels of employment

in.Study Region industries and forecasts of employment increases caused
by peét industry operations. Examination of the projected 'employment
increases reveals that the principal impacts will be in'the pe'at industries
‘themsel'ves and in trade (éector 13), services (sector 15), and goverﬁment
(sector 17). In 1986, it is projected that 2, 887 persons would be employed
in peat industries and an additional 9, 537 persons in other industries. Of
the 9, 537 persons, 2, 834 vwo uld be in trade, 2,316 in services, and 1,972
in government. The markets for these industries are primarily Study Region
households, suggesting that the principal employment impacfs from peat
industry operatioris stem from stimulation of local éonsumer spending.
This conclusion is somewhat different than the ohe concerr_ling gross
output. It was concluded that the largest gross output increases seemed
equally attributable to industrial and consumer Spendihg. An important
reason for the difference is that worker productivity is less in. trade and
services than in the manufacturing industries which produce goods used by

other industries. Thus, an increase of, say, $100, 000 in business volume
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Table 2.7. Egtimated and Projected Total &mployed Work Force in specified Industry for Baseline and Development Options,
Peat Study Region, 1977-2000. 1/ '

1986 ‘ , 1995 o ... .20000
1977 Development Development Development
Baseline Baseline Increment Baseline Increment Baseline Lncrement

(number)

1. Agriculture & Agri. Services 3,680 3,716 118 3,088 108 2,732 96
2. DTcatland Agriculture . . - - 147 - 133 - 102
3. TIron Ores - 13,933 15,831 0 13,036 0 11,579 0
4, Peat Mining - - 1,165 ~ 1,181 - 1,161
5. Construction 7,233 8,305 614 6,950 513 6,285 465
6. Manufacturing ‘ ' 22,608 26,438 974 25,333 1,381 24,068 1,225
7. Pecat Coke .- - 28 - 33 - 31
8. Peat Chemicals & Synthetic Gas - - 1,315 - 1,329 - 1,308
9. Transportation 5,069 5,345 113 4,805 213 4,474 186
10. Communication 1,241 1,275 67 1,061 82 o919 68
11. Utilities 1,427 1,533 82 1,467 157 1,406 141
12, Synthetic Gas Distribution - - ' 232 - 232 - 225
13. Trade 35,219 42,567 2,834 41,363 4,313 37,152 4,011
14, Tinance,Insurance,Real Estate 5,669 6,771 435 7,512 - 1,189 6,634 1,195
15. Services 25,878 36,939 2,316 39,748 4,734 37,059 4,832
16. Other Industry 1,866 2,063 12 2,029 5 2,014 L4
17. Covernment 24,921 30,174 1,972 25,576 3,396 20,806 3,180
Column Total . 148,744 180,957 12,424 171,968 18,999 155,128 18,240
Grand Total ‘ 148,774 193,381 190,967 173,368

1/ The baseline projection represents study area socio-eccnomic events as they would unfold in the absecnce cf peat

- industry development. The impact forecast represents the deviation from the baseline causcd by peat industry de-
velopment.
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in trade and services requires the hiring of more workers than a similar

business volume increase in manufacturing.

Second Scenario: Impacts From Consumption of Synthétic Natural
Gas Within the Stﬁdy Region
Synthetic natﬁral gas from peat may be used within the Study Region aé
a substitute for curtailed supplies of natural gas. It is also rpossible that
synthetic gas will be much more expensive than natural gas. If so, energy
costs to gas users will rise, especially if they cannot substitute a lower
cost fuel.
If energy costsArise, economic 'grow’c}-l in the Study Region may slow
down for at least two reasons. Higher energy costs may force households
to spend les’s on other items. This may reduce the rate of growth in the
Study Region retailing and service industries. In addiﬁon, higher energy
costs to business and industry may reduce profits. Reduced profits may

then result in reduced investment in new plants and equipment. TUltimately,
reduced investment may résuit in fewer new job openings and lower levels

of employment in the Study Region. The alternative to higher energy cosfs --
sharp curtailment of energy use ~- would inhibit.economic Agrowth even |
rmore than the high energy costs.

At present the SIMLAB model does not forecast the effects of higher
energy costs on household consumption expenditures. A statistical study
of how household spending patterns are gltered by increases in energy costs
relative to £he cost of other goods would provide the information needed to
modi,fyb the SIMLAB model for this capability. The model already hés the

capability to forecast the effects of higher energy costs on the rate of new
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investment. Accordingly, a computer simulation run was made in an
attempt to determine if higher cost gas supplies Wouid ulti_ma’gely result
in lower levels of investment and hence employment in the study area.

The computer run was made under the assumptions that Study Region
gas supplies would be five times more expensive than natural gas -and that
one-half the extra ébst would be passed on to consumers and one-half
would be abosrved in lower business profits. The computer results showed
study area employment was not adversely affected over the fifteen-year
period 1985-2000, which suggests that the impacts of peat industry develop-
ment would be the same in both scenarios considered'here.

However, this conclusion must be considered a tentative one. As al-
ready mentioﬁed, the SIML.AB model does not take possible adverse ef-
fects on household expenditures int’o account. In addition, a fifteen-year
period may not be long enough for significant effects on investment and,
hence,employment to appéar. Finglly, increased energy costs may be
shared differently than was assumed.

Further analysis of other possibilities séems fruitless at this time.
More specific ibnformation on the cost of synthetic gas to users is needed
and the SIMILLAB model should be modified. Modification and adequate test-
ing would be time consuming and expensi{re and should only be undertaken
when it is clear that more specific gas cost information will be available.
This inforn1ati§n should include the expected price of natural gas and the
cost of synthetic gas at the time the synthetic gas is substituted for natural

gas. In addition, information on which natural gas users will switch to

another fuel should be available.




35

IMPACT MEASUREMENT

Population, employment and income are the principal indicators of
regional industry performance used in this study. The socio —economic;
impacts of peat resource development are measured and reported as
changes in total population, total employ_men’t,. and total income. Industry
output and investment, and relatéd data, are used, also, to show the
specific industry impacts of each new resource development activity in
the Study Region.

Measurement of socio—economic impacts of resource development is
cifficult, especially if the development is on a small scale and gf'adual in
its attainment of full-scale activi'ty.v Peat land development fits this
scenario, in part. It also fits the opposite scenario, the large-scale
facility construction and operation which typically triggers a local boom -
and-bust cycle with rapid expansion of the local labor force to full-scale
development (as in the case of éyntbetic gas plan't construction).

In this study, the peat land development optioﬁ is assessed in terms of
its direct, indirect and induced effects. Direct economic Consequences‘ of
peat land development are the easiest to identify, measure and forecast.
Given the projected peat land development, direct economic effects can be
i;ientified as. (1) the added capital expenditures for peat-related development
and (2) the added peat-related production derived from these expenditures.
ror example, an increase in peat land utilization involves investment in the

ozat-related activity which incurs certain capital and operating costs.
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The indirect effects are the secondary consequences ofrtrhe peat land
development. Using (e farm example, again, farm equipinent dealers and
farm marketing anf* processing businesses which serve the farm enter-
prise will experience growth in the total businessAact‘iVity. The level of
activity depends on (he location and nature of the business and the amount
of linkage with the l‘k:at land farm enterprise. Because of other inter-
business linkrages, he secondary effects are diffused among a large
number cﬁ businesses, |

The induced eflocts are the tertiary consequences of the increase in
payrolls and other income payments supported by the direct and indirectv
effects of peaf land agriculture. They account for the loﬁg-term effects
of farm income expansion through farm household énd investment expen-
ditures and, ultimatcly, through expenditure increases in the éntire re-
gional economy.

Measurement of the total effects -- direct, indirect and induced -- of
peat land development is achieved by use of various interindustry trans-
actions tables and a computer interactive program. These tethﬁcal capa-
bilities bring together a host of economic impact analysis and forecasting
models which incorporate the data series presented in following chapters.
The forecasting modaels are available on a standby basis for simulating
alternative peat laud development options, starting with the five develop-
ment options identifia earliier_

Input-Output Framework

Regional economic impact analysis and forecasting depends, first, on
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an accurate representation of the total regional economy in which thé pro-
jected development takes place. A set of interindustry transactions tables
is used in this representation. Included among the tables are the final
demand sectors which "drive'' the reg;ional economy, the industry-to-
‘industry linkages, and the industry output multipliers..

Essential in buiiding a useful set of interindustry transactions tables
is a clear and concise definition of the different industries in the Study
Region, especially those which are part of the regional economic base.
For this study, a standard industry classification system was prepared for
a total of 55 market-based interacting sectors (see, table 3.1). Because
an all-inclusive classification system is used, several of the inferacting
sectors are not located in Study Region, although they are located else-
where in the Nation.

A total of eight finaldemand and three primary input and import sectors are

. 12 .
involved in the input-output system. r/The final demand sectors show the

purchases for end uses of industry output in the Study Region and, also, in the

12/ Demand (column) sectors are listed as follows:

56 Total Intermediate Purchases

57 Personal Consumption Expenditures

58 Gross Private Capital Formation

29 Net Inventory Change

60 Total exports

61 Federal Government Purchases

62 State and Local Government Purchases
63 Gross Output

Intermediate and primary input (row) sectors are listed as follows:

56 Total Intermediate Purchases
57 Total Earnings

28 Total Imports

29 Other Value Added

60 Totzl Outlays
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3.1. Standard industrial classification for peat resource dev eIOpmont

AMinnesota,

Industry 1967 U.S. Standard Industrial Classification
No. Title Input-Outputl Code (1972 Edition)
1. Livestock & Livestock Prod. 1 0132,0133,0134,0135,0136,0139,
pt. 014, 0193, pt. 0729
2. Other Agri. Products 2 pt. 0112, pt. 0113, pt. 014, pt. 0119,
0122,0123,0192
3. Peat_ Land Agr. Products pt. 2. 05, pt. 2. 02 pt 0112, p’c; 0113, pt. 0119, pf, 014
4. Forestry & Fishery Prod; 3,4 071,0723,073, 074, pt. 0729, 081, 082,
Az., For., & Fish Serv. 084, 085, 086, 091, 098
5 iron & Ferro Alloy Ores 5 1011,016
6. Other Metal Ores, exc. Cu. 6.02 013,014, 015,018, 109
7. Copper Ore Mining, exc. MN pt. 6. 01 pt. 102
8. Copper Ore Minmg, MN, Open Pit pt. 6. 01 pt. 102 |
9. Copper Ore Mining, MN, Deep Shaft pt. 6. 01 pt. 109 '
10. Nonmetal Mining 7,8,9, 10 141, 142, 144, 145, 148, 149
11. Ag. Chemicals, Incl. Peat Mining pt. 10 pt. 147
12. Construaction 11,12 15,16, 17, 138, pt. 6561
13. Food and Kindred Products 14 20 |
14, Apparel & Misc. Fabric Text. 15-19 22,23
15. Logging Camps, Sawmills 20.1-.04 2411,2432, 2433, 244, 25,2401, 2499
16, Other Lumber & Wood Prod. 20.05-.09 2431,2432,2433, 244, 25, 2491, 2499
21-23
17. Paper & Allied Products 24-25 26
18. Printing & Publishing 26 27
19. Chemical, exc. Peat pt. 27.01, 27.02-.03, 28, pt. 281, pt. 2861, pt. 289
pt. 27. 04, 28-30
20. Indﬁstrial Chemicals, Peat pt. 27,01 pt. 281
21. 2lisc. Chem., Peat pt. 27. 04 pt. 2861, pt. 289
22, Peirolzum Refining &-‘Relat. 31 29
23. Rubber & Leather Prod. 32-34 30, 32
24. Steone & Clay Products 35, 36 324-329
25. Primsary Iron and Steel 37 331, 332. 3391, 3399
28. Primeary Copper 38. 01 3331
27. Conper Rolling & Drawing 38.07 3351
28, : Metals, Roll., Dwg. ptl 38 pt. 2819, 3334, 3352, 3338, 3357, 3332,

Other Pr.

3333, 3339, 3341, 36

, 3362, 3369,
3392 '



Table 3.1 {(¢zntinued).

Aiianesota, 1973,

Standard industrial clas

3

sification for peat resource development,

i

H

S'tandar'd Industrial Classification can

Irnaustre 1967 U.S
No. Title Input-Qutput (1972 Edition)
29, Fzoricared Metal Products 15, 39-42 342, 343, 344, 347, 348, 349(exc. 3491)
30. QAlzchinery exc. Elec. 43-52 342, 343, 344, 347, 348, 349(exc. 3491)
31. Elzctriczl Machinery 53-58 361, 362, 365, 366
52. Misc. Manufacturing 13, 59-64 19,371,373, 374, 375, 379, 38, 39
33. Transportation, exc. A65. 04,.07 44, 46, 4_7(exc. 473 and 474)
3%, Rzilroad Trans. 65.01 30,373 |
35. Hizhway Pass. Trans. 65.02 41
36. Truck Trans. & Warehsg. 65.03 | 43,473
37. Air Trans. 65. 06 45
38. Commurnication 66, 67 48
39. El.ectric Service 68.01 491, pt. 493
40. Gas Ser—ice, exc. Peat pt. 68. 02 pt. 492, pt. 493
+1. Swvatheses Gas frém Peat pt. 68. 02 pt. 492, pt. 493
42, Water & Sanitary Serv. - 68.03 494-497, pt. 493
13. Waoleszle Trade 69.01 50 (exc. manufactures sales offices)
44, Reteil Trade 69.02 52-59, 7369, pt. 8099
45. Finzance & Insurance 70 60-64, 67
-146. Re=al Estate & Rental 7 71 65 (exc. pt. 6561), 66
+7. Hotels, Personal & Repair 72 70,72, 76(exc. 7692,-7694, & pt. 7699)
48. Business Servicés 73 73, (exc. 7396), 7892, 7694, pt. 7699, 81 .
89(exc. 8921)
%9. Adlto Reoair & Serifice 75 75
50. Amusements 76 78, 79
51. Alzdical, Ed. & Nonprofit Org. 77 80 (exc. pt.8099), 0722, 82, 84, 86, 8921
52. Fzderal Gov't. Ent. 78 1/ | '
53. Sizte & Local Gov't, Ent. 79 1/
34. Cmner 80
55. Goverament, Other 2/ 2/
L
— N2t inclucz=d in 1972 Edition, but included in 1967 U.S. Input-Qui put and 1970 Minnesota and
_\Ja;‘-‘.hs:—as*. Minnesota Input-Qutput.

! sther zovernment employment and private household emplox ment.
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rest of Nation. In the Study Region, the largest end use sec‘tor is the
household. Personal consumption expenditures account for 72. 3 pefcent of
total final purchases in the Region. Other énd uses of >local induStry out-
put are: gross private capital formation, net inventory change, govern-
ment purchases -- federal, and state and local, and net exports -- foreign
and Rest-of-Nation.

Only two primary sectors are listed; they correSpoﬁd to a household
sector and a combined business-and-government éector. Employee com-
pensation and proprietoral income are received by households while un-
distributed business income accrues to the owners of businesses and
government. Part of this income is distributed to the business owners aSA
dividend payments while part is paid to governmerﬁ: in direct and indirect
taxes. Industry purchases of imports depic‘;, finally, the income payments

of local industry to businesses outside the Study Region.

Final Demand Sectors

Measurement of development impact s‘tarts vﬁth a series of final
demand estimates and forecasts. First, the export market shares of local
industries are estimated. These estimates show the total exports (including
a pro-rata share of foreign exports) of each industry group in the Study
Region. The total regional export for each industry is compared with the
corresponding industry gross output for the Region and the Nation (table 3. 2).
For example, the iron ore and taconite pellets exports of $526, 918, 7060

compares with iron mining industry gross outputs of $563, 024, 000 in the
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Study Revgion and $1, 929, 200, 000-in the Nation. The regional market share i

for the iron mining sector is equivalent to 29. 2 percent of industry gross
output including imports, in the Nation. Thié_‘ compares with a 0.036 per-
cent market share for the iron and steel manufacturing Secfcor in 1970. |
Outshipments are rpade to buyers outside theri:'egion only for the miniﬁg
sector. Iron dre shipments are sold for processiﬁg and direct utilization
outside the Region, while manufactured iron and. steel products are pur-
chased from sectors outside the Region.

Sales of lqcal industry outputs to local final demén‘d sectofS” are
summarized, next, for each industry in the Study Region (see, table 3. 3)7
No iron mining output, for example, was purchaéed difectly fqr pérsonalA
consumption, while intermediate were small in 1970. Iron and steel Wés
| produced in the Study Region in 1970, but this activity was closed down
in the early 1970's and, hence, the intermediate and local final demands
are not shown. Thus, an even larger portion of total empioyxnént in the
iron mining industry is now engaged in producing for export markets
than in 1970, This indﬁstry remains an important part of the economic
base of the Study Region. |

| : Local personal consumption expenditures for all industry outputs in
the Study Region totaled $573, 439, 790 in 1970. The total personal con-
sumption expenditure is equal to the total personal income of households,
less total pefsonal income taxes and totél personal savings and total

personal consumption expenditures outside the region, including imports,
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A series of industry demand forecasts is available for 1985 and 2000
from the MinnéSOta two-region input-output system.l_‘o’/ Projection séries
from the vMinne’so’ta Regional Development Simulétion Laboratory, SINMLAB,
are derived for the Study Re'gion, _given the projected final demand. The
final demand forecasts include a series of 55 industry forecasts for the
T.S. and the Study Region.

In the preparation of the 1985 and 2000 StudyA Region final demand
forecasts, the projected baseline option is used. This optibn, because
iz provide‘s essentially for projected levels of mineral Aindustry develop-
ment without copper-nickel and peat miniﬁg, is the '"low" forecast.for the
Study Region. The peat development option (exclgsive of coppér—nickel.
development) is the ""high' forecast.

Preparation of the forecast series is based on a consistent series
of final demand requirements for the two regions ~— the Study Region
and the ‘Rest—of—Nation. These series are keyed tq the projected levels
of total personal income and related business and government expéndi»
tures. |

Projected levels of Study Region mineral industry produgtion, and
related non-mineral activity, are derived from the data presanted

earlier. The projected production levels are converted into equivalent

ﬁ," See: Henry Hwang and Wilbur R. Maki, Users' Guide to Minnesota
Two-Region Input-Output System, Agricultural Experiment Station
Bul. (in process), University of Minnesota, St. Paul, Minnesota,
1977, :
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leve.ls of industry éross output (in constant 1970 prices). Industry out-
put in excess of final reguirements is shown as nét exports. Projected
expansiori in mineral production which exceeds the projectéd growth in
total personal income is likelyv to sﬁo-& vas a projecte'd_ increase in ex-
ports from the Study Region while a deficit supply (due to c‘.:‘api.t.al re-
strictions, resource depletion and related reasons is shox&h as a pro-
jected increase in imports (a negative export).

In the baseline option, personal income per person in the Study

Region is measured relative to Minnesota and U. S. figures, as shown

below:

Personal inc. ' Eight-County Study Region

per. person (dol.) Personal Income Pers. cons. expend.

United Minne - Per per- . Total Per per- Total
Year . States sota son (dol.) (mil. dolL_)_ son (dol.) (mil. dol.)
1870 - 3,966 3,859 2,925 1,100 1,524 573
1971 4,022 3,872 2,941 1,118 1,508 573
1972 4,213 4,018 2 842 1,063 1,572 588
1973 4,413 4,469 2, 903 1,185 1,419 579
1974 4,320 4,306 3,319 1,391 1,539 645
1975 4,259 4,197 3,566 1, 544 1, 889 818
1880 5, 499 5,466 4,115 v 2, 000 2,599 "1, 263
1285 6, 280 6,280 4,666 2,277 3,135 1, 530

All data are in éonstant 1970 dollars. Thus, the recent decline in U.S. and
Ainnesota personal income per person is due, in part, to price inflation. In
the Study Region, however, real income increased in the 1973-75 period.
For other final demand sectors (e. g., personal consumption expendi-
tures) projected 1985 levels are based on the projected 1970-85 relation-

ships with total personal income, as noted earlier. These assumptions
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apply, of course, only to the baseline forecasts from the Minnesota
Regional Developmenf Simulation Laboratory (SIMLAB).

" The second demand forecast series éorreSponds with the peat de-
velopment option. In this option, the projected expaﬁsion of peat-
relatéd industry output is converted into corresponding _‘inc;easesi in
total industry butpufs and final demands. Increases in pe.e'at production

‘trigger corresponding increases in the production and, ultimately., the
consumption of all goods and services in the Study Region. | |
Under the peat dévelopment option, ‘ex‘port markéﬁ purchases of

- locally-produced goods and services expand, initially, to completely -
exhaust any increases in mineral industry output. In ‘some industries,
the production increases are utilizedkwith‘in the Study Region. For' these
industries, the projected increase in exports is less fhan the projected
increase in gross output. For others, the production iﬁcreases, aé in
‘the taconite industry, are dependent totally on i‘ncreasves in export
demand. |

The production and utilization forecasts in the development option
are derived for each industry from SIMLAB. Initially, the population
and income forecasts of the baseline option are used. Starting in 1985,
however, the projected increases iﬁ peat-related industry outputs under
the development option are intended. These increases ultimately lead |
to projected increases in employment, population and regional income.

Thus, the projected 1985 and 2000 levels of final demand invariably are




- greater under the development option than the baseliné'option, as indi-

cated by the projected total purchases of each final demand sector.

Interindustry Trans actions »
N' The interindustry transactions iable for the Study Re gién shows the
purchases and sales of each industry in this region. The table is .dez.'ivedb
frqm estimates of (1) industry gross outputs and final demands in the Study’
Region and (2) industry input requirements, as well as gross outputs and
final demands, in the Nation as a whole. The Minnesoia twofregion input-
output computer program is used, finally, in the preparation of the iﬁter—
industry transactions tables (see, Appendix B). |

A base-year interindustry sales and purchases are sho_{vn simply as
a poinfof departure for study of the economic implicaﬁons of projected
peét léna development. In 1970, the livestock agriculture .industry, for
example, purchasediﬁputs from most of the producing industries in-the
Study Region." Purchases of feed. inputs, including hay, are
among the direct requirements of livestock production. ‘Expansion of
peat land agriculture provides for an expansion of hay production, which,
in turn, makes possible an expansion of livestock producfion. The in-
crease in gross output may be utilize‘diﬁ the Study Region; thus reducing
imports of livestock products, or it may be entirely exported. The second

round expansion effects are due to the derived increases in demand for

the intermediate inputs of the livestock industry.
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The input profile of each industry is shown with reference to ‘fhe 55
* producing industries in the Study Region for 1970 and, also, 1985, WhiCh‘
is ‘the secondary base year. This profile depicts the extent of inter- |
industry and primary resource (i. e., internai) inter;ieéeﬁdence of »the‘
regional economy. This interdependence is measured by the “baékward"
linkages of a given industry to the input-supplying industries and fhe |
"forward'' linkages of this industry to input-purchasing industries. The
"backward' linkages of livestock agriculture, for example, were more
numerous than its "forward' linkages in 1970. |

In this study, the interindustry transactions table is used px"im‘arihl;}y-,_
as an economic accouﬁting system for reconciling thé‘anAnual estimates |
and projections of regional product ‘and income. Moreover, the degree
of external dependence of each industry is indicated in two ways: first,
with reference to imports and, second, with reference to exports. Both
approaches are essential in reconciling the region's eéonomic accounts
each year.

The industry structure depicted by the interindustry transactions
table determines the intensity and duration of the regional economic impact'
~of industry bdevelo‘pment in the eight-county in the two options. The propor-
tion of total industry outlays accounted for by imports is dir'ectly related
to the size of the industry output multipliér. The larger the imports, the
smaller the output multiplier. The total regional economic impacf of peat
resource development thus depends on the relative importance of imports

in each of the peat-related sectors of the regional economy.
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Production Parameters

Two sets of production parameters are derivéd from btlrué in‘ce:rin(hxs’crsr
transactions table, namely, technical coefficienfcs and output multipliers.
The technical (1 e., butlay) coefficients derived from the Study Region
‘interindustry transactions table di‘ffef from the corresponding U.S.
industry coefficients by the amount of imp_orts. Typicaliy, ‘the value of the
individual industry coefficient is smaller for the R‘e gion than fox;‘the Nation.

The output multipliers are derived from the technical coefficients.
The multiplier represents the total industry effect, both diféct and indirect, :

of a 81 change in final demand for a given industry output;

Technical Coefficients
Derived, first, is a table of so-called technical cbefficients which show

‘ the input requirements acquired locally by each ﬁroducing industry in the
Study Regioﬁa These coefficients are derived from the interindustry trans-
actions data. The derived data represent the value of the input purchases
per $1, 000 total outlay of each industry (see, col. 1, tables 3.4, 3.5 and~
3. 6). The total value >of importsy (see col. 3) for each purchasing industry
is deducted from the industry's total input reqﬁiremeﬁts (col. 4) to oﬁtain
the requirements acquired locally (cols. 1 and 2). Thus, the larger the '
level of imports for a given industry, the lower is the derived value of
| its input re’quirementsacquired from industries in the ‘S.tudy Region.

The import dependency of each indlistry is readily ascertained by in-

spection of its technical coefficients profile, specifically, the level of
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B Tabie 3.4 Esumatcd changvs in industry gross output, value added, carnings and employment associated with a 1-unit change in specmed final
- : demand, baseline series, Northeast Minnesota and Douglas County, Wisconsin, 1970,

---------4----‘—“-~b~----¢0-.---db-‘--ﬁ----.-.---qq---------—-----------—-‘-u-----&--¢--------.ﬁn--------—----‘-----—n--~—

PER DOLLAR TOTAL OUTLAY PER DOLLAR FINAL DEMAND TYPE ONE MULTIPLIFRS
(DIRECT CHANGES) ‘ (NTRECT AND INDIRECT CHANGFS) (DIRECT o INDIREFT 7 NIRFCT) .

Y INTER- VALUE . ) GRNSS VALUE EMPLOY-II 6ROSS VALUE EMPLOY -
INDUSTRY  MEDTATE AUDED IMPORTS TOTAL  ouFputT _ADDED EARNINGS - MENT ~/ouTpyT ADDED EARMINGS | MENT

1. LIVESTOCK L65061 29451 .25488 1,00000 1.69079 «GORTA L470R0 08886 1.69079 2.03307 1,6346K 1.66773c
. 2. NTHER AG, 29218 149109 ,21673 1.00000  1.39934  ,69907 38618 +08B58 " 1.39934 1,42351 1.37eJ? 1.26241
3. PEATLAND A 0 0 0 0 1.0n000 0 0 0 1.00000 0 0 n
4. AG. FORFIS 423650  .60633 «15917  1.00000 1.35222 .74853 . ,39159 05978 1,35222 1426752 1,29926 1441433
S. 170N ORE .26780 «56133 17087 1.00000 1.37957  ,76538  ,29883 03197 1.37957 1.36351 1,37585  1.55147
6. OTHER METO  ,21430 61152 «17418  1,00000 1.30944 77129  .64432 06466 1.30944 1426127 1,150172 1.21732
7. COPPER ORE 0 0 0 0 1.00000 0 o . 0 1.00000 0 0 n
A, MNC.PPEROP o 0 - 0 6 1.0n000 0 - 0 0 1.00000 0 0 a
9, MNC.PPERUG 0 0 ) 0 1.00000 0 0 . 0 1.00000 0 n n
10, NOMMETALNT 24891 .55841 .19268  1,00000 -1,35057 J12644 32681 L06826° 1,35057 1,30089 1,32402 1,7S5180n
11. PEAT MININ 0 ’ 0 0 0 1.00000 0. .0 - 0 1.0n000 0 0 a

12. CONSTRUCTH 30562 42462 «26976  1,00000 1.43464 «b5225° .52378 05615 . 1443464 1.83607 1,29129 ') ,4A28g
13. FOODKINDRD . .51728 .27075 +21196  1,00000 1,85440 261152 26811 L 04780 1.85440 2,25856 3,49363 3,4721n

T4, apRaREL 28918 ,L,39872 .31210 1,00000 1.40407 54186 .28227 06659 " 1,40607 1,45933 1,u8049 1,3989n
15. LOGGING «36728 J44B41 +18431. 1,00000 1.55303 «71403 «29412 .N5952 1.56303 1.59236 1,65912 1.5654x
16, WDODPROD 645931 43852 «10167 1,00000 1.7n204 .7R099 .284R2 W 05557 1.70204 1,7R096 2,135R2 1,94297
17, PAFERPRAD 41968 42321 L15711 1,00000 1.64512 . 77972 .339215 .05319  1,64512 1,72426 1,76800. 1,8000}
18. PRINTING .38599 J48564 «12837  1.00000 1.59211 « 773956 .53713 08772 1.59211 1.59367 1,43744 1.4184>
19. CHEMICALS “e26748 37425 «37827 1,00000 1.35426 +53R83 .37671 +05101 1.35426 1.43976 1.106RS 1,390
20. PEATCHEM o - 0 . 0 0 1.0n000 0 0 0 1.00000 0 0 )
21, PEAT COKE [V 0 0 0 1.00000 0 0 0 1.00000 0 n n
22, PFIROLEUM .20024 . 25283 54688 1,00000 1.22001 37977 L143A9 01580 1,2R091 1.,50176 1,s8803% 1,937a1
23, HUBTERPLLS 15699 L6855 37454 1,00000 )1.2258¢ JSH36A J252RT WJN6STB 1,22982  1,245%40  1,32574  1,.1839%
Pu. STONECLAY 31787 47076 421137 1.00000 1.44535 270197 +36177 «09144  1.44535 1,49116 1,40305 1,288a7a
2S. IPOUMETAL 38544 44335 «17120 1,00000 1.56695 72640 «34517 05263 1.5A695 1.,63843 1,65418 1,60495
2%. COPPERMET 0 0 0 0 1.00000 0 0 0 1.00000 0 0 n
27. COPPERROLL 0 0 0 0 1.00000 0 0 1.00000 0

0 n . n
78, OTHERMETAL .33117 37713 «29170  1,00000 1.47174 «AN65R .22175 «03348  1.47174  1.,A0R42° 1,968645 1.897204
. METAL FAR «35R25 450407 «13768  1,00000 1.54000 « 76269 ,35135 «05334  1.54000 1.51307 1,57655 1.6001¢6

30. MACHINERY 30285 46449 23266 1.00000 1.44687 «HR252 .41397 «05944  1.44687 1,66939 1,37216 1.6413un
31, ELECHMACH . 17989 «918Ry »30136 1,00000 1.24290 «AG455 .18150 02825 1,24290 1,24228 1,47467% ],4%65;
32. MISCMANUF 29430 46146 226424 1,00000 1.43454 +£5647 17755 03895 1.43654  1.4R243 2,13286 ].7547%5
33, TRANSEXC WH1076 49047 .09881 1.00000 1.63437 «RN6LQ «2706A «03586  1.63637 1.64430 1,90769 2.02639
e, AAIL TRAN .18036 ° ,66897 «15066 1,00000 1.247399 79475 LATRRL 205028  1.24399 1,18803 1,14535 1.1975n
35, LOCAL TRAN .27750 60620 «11620 1,00000 1,35R17 .79643 .530A1 07661  1.3AR1T  1.31381 1,7864A 1,37246
W, TRUCKTRAY .22255 .6702) «10724 1,00000 1.29258 «AP43) 57984 207591 1.29258 1.22993 1,18117 1.24007
A7, AN TRAN .25169 58447 156384 1,00000 1.3%693 . 74688 «350R7 04611 1435693 1,27788 1,293392 1,3607>2

I3, COMMUNICAT « 13989 72659 «13352  1,00000 1.19129 «82616 «46741 «05653  1.19129 1.13703 1,1577S 1.26477
3. ELECT®RICAL «41788 «39967 «1A245  1,00000 1.59520 «69080 227139 +03340  1.59520 1.72840 2,08564 72,2878
40, GAS SERVIC .0A089 66188 .27723 1,00000 1.0a184 « 70409 13671 01786 1,08184 1,06376 1,25121 1.30R39

“l. PEAT GAS 0 0 0 0 1.0n000 0 0 . 0 1.00000 0 0 n
42, WATERP - «S4017 «20617 + 25566 1.,00000 1.7723S6 +57069 +32059 « 04854  1.72356 2.79518 3,79776 4.3127a
43, WHOLE SALE «13R90 L67612 13498 1,00000 1,27146 «ADRGH 39125 L0628 1.27144  1,19603 1,27375  1,29601 .
Wiy QETAIL T 214555 76034 09411 1,00000 1.19662 +R6989 52804 13618 1.19662 1.14408 1,11955 },06AA14 :
LS, Fo 1. 27663 53618 .14119  1,00000 1.38524 79228 256967 08912 1.38524 1,35624 1,346R3 1.3528)
46. REAL EST, 13254 ,7243p «16316  1.00000 1.1R065  (R2206 .13321 01846 1,18065  1,13497 1,74760 2,004A%
4«7, HOTELS +25995 «54566 .19439 1,00000 1.35929 73287 45159 +12687  1.35929 .1,34309 1,28163 1.16127

43, RUSS SE2v] .34338 «5283 SI2771 0 1,00000 1.49549 79009 61787 13917 1.49549  1.49550 1,380A8 ],239c7
49, CAR REPAIR ,219463 .56000 «22033  1,00000  1.28HRS J72618 <G4D5R4 09655  1.2RRAS  1,29661 - 1,23926 1.19416

50, AMUSEMENT .20373 «57136 22491 1.006000 1.,27764 « 71849 51033 S15163  1,27764  1,257S1  1,21431  1,13982
S1. MEDICAL ED «17206 .71953 210842 1,00000 1.24561 +R4319 JB8586 S09472  1,245641 1,17187 1,16726 1.1361%
2. FED. GOVT 16014 71248 .12738 1.00000 1.21590 «R349] 66627 07181 1421590 1.17184 1,11673 1.1468%
53, ST. LOC. G +21551 52245 «26206  1,00000 1.31512  .A7200 45941 «07376  1.31512 1.28625 1,20768 1.17281
Su. OTHER +53684 02729 263588 1.00000 1.84143 £40995 JTI5T76 211653 1.84143 15,02451 1,39699 1.%531a>

55. OTHER GOVT 0 1.00000 0 1.00000 1.00000 1.00000 «99994 413531 1.00000 1.00000 1,00000 «9G6995

[/ Employment change per $1, 000 chunge in fingd demand; all othera per $1 change in final demand,
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od Table 3.1iv Estimated changes in industry gross output, valuc added, earnings and employment associated with a 1-unit change in specificd,
' final demand, development series, Northeast Minnesota and Douglas County, Wisconsin, 1970.

—————— D e % i e g = o 0 Gy D A 8 0 e e R e e e

PER DOLLAR TOTAL OUTLAY PER NDOLLAR FTINAL DEMAND = . ' TYPE ONE MU TIPLTERS
(DIRECT CHANGES) (DIRECT AND INDTREGCT CHANGES) (DIRECT » INDIRFCT 7/ DIRECT)
: INTER= VALUE ’ GRDSS - VALUE EMPLOY« GROSS . VALUE EMPLOY~
INDUSTRY  MEDIATE ADDED IMPORTS TOTAL  QUTPUT ADDED EARNINGS MENTL ouTePUT ADDED EAONINGS MEMT

e e .- - O 2 o8 o e O B0 e B e e D A e e e O 4 D n e 0 i P . = - o s o O i 0%t O e o o D o e S e 0 2 D iyt s 8 ko e e R e U B ey 0 0 ™ Y e o

1. LIVESTOCK, 46812 «29252 425936 1.00000 1.6R8071 58844 47001 +0BA35 1,AR071 2.01231 1.,62743 1.657q9
2. OTHER A5G, «2B987 48626 622387 1.00000 1.3R979 «68829 « 38667 < 08812 " 1.38979  1.41549 1,36546 1.256k6
J. PEATLAND 4 226514 455565 +19941  1.00000 1.33090 -.72692 #36570 © ,08556 1,33090 1,30871 1,30376 1.22010
4, AG. FOPFIS . ,23206 60637 +16156  1.,00000 1.36664 76425 »390A3 . 05952 1,34664 1,26036 1,29674 |,40Rn2

5. 1ROM ORE +26098  .56918  .16985 1.00000 1.37567  .77103  .29295 . ,03177 1.37567 1.35464 1.37823 1.S4la2
5. OTHER MZTO 421320 460955  .17725 1.00000 1.30558  .76672  .64253  ,06435 1,30558 1.25784 1.14708  1.211463
7. COPPER ORE 0 o 0 0 l.0n000 ) -0 0 1.00000 0 0 0
8, MNC,PPEROP 0 0 0 0 1l.00000 0. 0 0 1l.00000 0 0 0
9. MNC.PPERUG 0 "o 0 0 l.00000 0 0 0 1l.00000 0 0 o
10, NOMMETALNI - .24498  4S57A8  .19714  1.00000. 134227 72025 432574 06783 1.36227 1.29105 1.31740 1.267322

11. PCAT MININ «20398 " .67395 212207  1.00000  1.28059 «R25R4 31746 £06628 1428059 1.22536 1,28612 1.216al
12, COMSTRUCTN «30224 ahQ462 27314 1,00000 1.42695 AOG42R] 92365 05574 1,42609% 1 51384 1,29272 1,65%071
13, FOODKINDRD ..52553 »25381 £22066 1.00000 1.,R4353 . SR339 . ,26R21 206725 1,R435%3 2,29851 1,41555 3,43)72

16, APPAREL .291752 «36641 ° .33607 1.00000. 1.39040 .53508 2297230 «06590 1.39040 1.46030 ).654n] 1,38552
15. LOGGING .36321 45224 +18455 - 1.00000 1.54848 71490 ° 429206 205930 1.54848 1.58079 1,65905 1.5%975
16, wOODPROD .45732 43849 «10419  1.00000 1.69525  ,77539 ° .28405 205524 1.A9525 1.76830 2,130n4 1.93174
17. PAPERPROD »4180% 42282 L15913  1,00000 1.6394R8 72508 «338734 205290 1.,63948 1,71489 1,76274 1,79016
18, PRINTING - .38096 .48559 «13345  1,00000 1.58168 76736 53453 .08720 1.58168 1,58026° 1,43045 11,4099
19, CHEMICALS = .25141 . 35752 239108 1,00000 1.34914 .51952 38144 05061 1.34914 1,45315 ,293R1 1,37783
20. PEATCHEM 27900 40067 «32034 1.00000 1+37410 .56132 036302 T 04695 1.77610 1.40098 1.257A8B  1.27R>S
21. PEAT COXE 224530 61040 214430 1400000 1.33681 79214 «19236 002643 1433681 1.29775 1,69657 1.831-9

22. PETROLEUM 19705 «252R8 255007 1.00000 1.27477 '« 37584 ° 14237 «01552  1.27477 1,48621 1,57345 1.,90706
23, RUEBERPLAS 156436 046841 «37723 1.00000 1.22041 57890 2257208 206549 1,722061 1,23586 1.32189 1,.178a9%

24, STONECLAY . ,31391 «46801 21809 1,00000 1.43584 69301 «36002 209084 11,4354 1,48077 1.47324 1,27996
25. IROMMETAL .38016 «44301 417683 1.00000 1.5%435 :,.71R863 036322 .05220  1.55435%  1.,62216 1,64482 1,5917)
26, COPPERUET 0 0 0 0 1.00000 0 0 0 l.00000 0 0 0
27, COPPERRQOLL’ 0 0 0 0 1.00000 0 . 0 0 1l.00000 0 0 0
28, OTHERMETAL 29918 «37707 «32375  1.00000 1.41660 58142 2217311 -,03207 1.41660 1.54196 1.892n7 1.P14n9
29, METAL FaB «44095 237994 «17910 1.00000 1.52469 < 62733 «40706 «05282 1.52469 1.65111 1,454a81 1,584c8R
30, MACHINERY .29887 246450 #23663 1.00000 1.43745S .67593 o 41275 ,05909 1.43745 1,645518 1,36817 1,6404c0
31, ELECMACH «18202 «50501 - .31297 1.00000 1.23665 « 62550 218422 202795 1.23665 1,23860 1.45504 1.487.9
32. MISCMANUF .29818 42331 «27852  1.00000 1.42274 . 62698 «17902 .03850 1.42274 1.48116 227806 1.7394}
33, TRANSEXC 2405606 49043 «10352 1.00000 1.42350 79815 «26843 .03530 1.62350 1.,62746 1.89182 1,99403
34, RAIL TRAM 17661 66896 +15443  1.00000 1.73707 » 789965 «47739 205000 1.23707 1,18087 1.14189 1.16na4
35. LOCAL TRAN 226609 «58883 +14508 1.00000 1.33398 « 76011 53923 06868 1.13398 1,79087 3y.24842 1,335cS
36, TRUCKTRAN 022155 « 66577 211268 1.00000 1.28528 . ,R1476 58476 07548 1.28523 1,22378 11,1759 1.233>7
37, AIR TRAN s 26740 +58457 .16803 1.00000 1.34862 . 74168 o J4RHYG 204568  1,364862 1,26877 1,28599 1,34746

38, COMMUNMICAT »13597 L T2657 213746 1.00000 1.18423 «82145 s 465R5 «05609 1.18423 1,13059 131,153R87 1.25404
39, ELECTRICAL <40162 +39068 «19870 1.00000 1.55737 «67619 e 26373 .03212 1,86737 1,6R681 2,02674 2,199a8
40, GAS SERVIC .05739 . 65413 +2B8848 1.00000 1.07505 69248 « 13684 01755 1.07505 1,05863 1,22739 1,28245

4), PEAT GAS «05013  .650094 «29893  1.00000 1.06663 .£8511 « 12486 .01626 1.06663 1.05250 1.22087 1.264772
47, WATER 47932 220420 31648  1.00000 1-.63749 52425 29263 04386 1.A3749 2.56736 1,46662 3,89A79
43, WHOLE SALE 18630 «67613 13958 1.00000 1.26268 .R0310 2 3A006 06233 1.,26268 1,1R7A0  1.26bA1 1.28%a9
44, PETAIL ' 216107 L7604 09059 1,00000 1.18913 SA6L0T 252622 LISTT O 101891 1,1375%6 1,11568 |, 06500
4S5, Fa 1. 27455 «56948 215597 1.00000 1.316788 76539 258129 208810 1.367R8 1,34602 1.32%7)1 1.J3406
4h, REAL EST. 12812 . 72427 «14761 1400000 1.17315 sA1715 213139 201808 1.17315 1.128264 1,72384  2.072100
47, HOTFLS . 25262 254564 201764 1.00000 1.34598 . 72396 44RT) 212618 1,34598  1,326BR2 1,275  1,1%w04

4R, AUSS SESVI 33979 .52580 13461 1,00000° 1.4834) .78021 61708 13854 1,4R341  1,48385 1 ,37139 1,231}
49, CAR REPAIR . .22579 - 454039 - ,23382 1.00000 1.28174 270114 247100 09616 1.268176  1,29745 1,22566 1.1han8

S0. AMUSEMENT 20962 254648 «24389  1.00000 1.726730 <68632 © .53352  ,15090° 1.26730 1.25588 1.19Rag 1103803
S1. MEDICAL EO « 16791 «71953 11256 1.00000 1.23730 <A3824 48379 209433 1,23730 1,156498 1,16230 1.13146
S2. FED. GOVT 15952 « 70875 «13173  1.00000 1.21061° ,R2770 «67071 07154 1.21061 1,16782 1,11321  1,14745
53, ST. LOC, G 21116451932 «26954  1.00000 1.302366 66211 «HSRTH <07329  1.3036A  1.27495  1.19R0T  },16an8
56, OTHER ~ 7 «53031 202729 46260 1.00000 14A239p »39599 . 75525 11575 1.82390 14.51012 1,39236 1.52146
S5, OTHER GOVT 0 0 0 : 0 1,00000 999405

0 1.00000 0# ,15E+06  ,1353%. 1,00000

Y Employment chiaoge per $1; 000 change {n Nnoal demand-; all others, pee Bl ehinge h\fhnq demand,



Projected changes in gross oulput, vatue added, carnings and employiment associated with a i
. £ ! 35 10!
demand, development series, Northeast Minnesota sl Douglas County, Wisconsin, 1986,

-unit change in specificd f{inal

PZR OCLLAR TOTAL OUTLAY
(GIREGT CHANGES)

PER DOLLAR FINAL DEMAND
(RIRECT AMD INDIRICT CHANGESY

TYPE OHE MULTIPLIIRS
(DIRZCT « INJIRZCT / DJIRECT)

52

':: INTER- value ' - GROSS VALUE EMPLOY = GRUSS VALDZ £A4PLOY -
;; © INJUSTAY MEDIATE AUJED  IMPOPTS ToTAL QUTPUT ADDED EARNINGS MENT i/ ouT=2uT RCOED EARUTINGS wanT
:\ﬁ Bemmn- - .- o-¢-.----‘hn-~-.---¢---.-------.-.-‘--.---_-_‘.----....--..--_-.--_--—------«-n--.---—------------i----—--o-noo----nd
1. LIVESTOCK bbelg »29€62 25718 1.002G0  1.67156 59651 L6777 204655  1.67456 2.00923  1,62493 1,R2523
2« OTHER AG. 28482 «493606 +22153  1.00000 4433200 163524 «37155 G575 1.33200 1.47836  1.399%) 1.4%576%
3. PEATLAND A 24512 75488 0 1.00)60 1.32863 v92791 + 35689 © L06535  1.32863 1.22921 L.321c2) 2.20177
bo AG. FOKFIS $23205 «63836 415961 1.00030 1.34382 76771 CYELL) 235136 1.36382 1.256193 1.,28256C 1,2%333
5. IRON ORE + 26698 560623 17279 1.00040 1.37267 76U5T7 . 309238 03235 1.27267 1.36386  1,20%37 1.4 na?
B+ OTHER MHETC 21343 #61163 . 417488 1.06000 1.30372 277169 245528 WG3711 0 1.30072 1426163 1.20084  1,24263
7+ COPPCER NRE ¢ 0 0 0 1.53009 i ¢ 3 1.69003 J J 2
8. MNC.PPERGF S M 3 0 1.0002¢ 0 0 0 1.62¢03¢C ) J p J
9. MNC.FPERUG G 0 0 0 1.003¢0¢ J Q 0 1.05340 [ J a i
13+ NONMITALNL «2L4589 $57223 +18038 1.6G00 1.33938 73776 28259 SC4371 1433938 1.24703 1444716  1.32u3S
11+ PEAT MININ «20397 79603 0 1.00000 4.27787 295845 «2LJ8S 03789 1,27787  1.,20929 148904 1.15423
12. CONSTRUGCTN 30326 S42431 27242 1.3C09C 1.42446 64632 «55596 L2946 1,42446 1.52321  1.28419 71327
13. FOCOKINDRD 59545 - 429881 £21274% 1.0G6330 1.80942 61508 27560 W033C3  1.8J942 2.14t4°59 s L7268 2,885
14. APPARYSYL «26330 .30808 233862 1.0C00U  1.35468 55966 29335 o G534)  L.35466 1,4d583  1.4218+ 1.756C7
15. LOGGINS 36624 SBL318  , L13458 14060230 1.54684 712067 + 28157 +G3959  1.54680 1.536F2 1,70723 1.622%33
16. W00IP20] T Wb5762 LTy 16196  1.80)00 1,69173 77878 «31153 +14355  1.89473 1.76825 1.386323 L.3L203
17 . PLPERER00 «L1810 L,42394 «15736  1,36130 1.63611 72837 «378938 $QL369 1.53K14  1.719%47 1.59712 1,73453
18, PPINTING «37238 «43856 «12937 1.00000 1.5620G2 + 77499 «50330 207029 1,56202  1.556L7  L.el€12 1,L3976
19. CHEXICALS «23948 . J3IBEUE 3944t 1.00900 1.33674 52756 . 306245 «J3607 14336704 1.6442)0  1.83T2L 1.7 453
2Ce PEATCNIM 27900 72100 G 1.00000 1.371u4 «B8394 «35505 «02798  1,37544  1.22593  1.29733 1.271'u(
21« PEAT CCKE 24527 75473 ¢ 14000460 143336¢ 094681 218730 «31852  1.33366 1.25451  1.73633 2,0790A
22+ PETRULEUN «191¢€8 125963 54932 1.00030 1.25471 37958 19049 «01336  1,264714  1.465%3  1,45284 1.932A02
23+ RUIBIPFLAS 15205 47257 +37538  1.00000  1.21491 <5331 23623 224356 1.21491  1.,223%1  1.386737 1,07 1ub
2L. STORICLAY «31392 45553 «23355 1.00030 1.43206 €8 302 242331 207862 1.43206 1.53871 4.39533 1.2L343
25, IRCH™CTAL .« 38218 SH6S11 17271 1.00000 1.55183 723714 33407 fJUECE  LWBSLA3 1.,62G9) 1.5%93T4  L.H2307
26, LOPPEFNET b 0 0 2 1.000600 [ G 0 1.3503¢8 J J 3
27. COPPIFROLL 0 9 Q 0 1,604v0 0 3 Q 10466230 ] o 3
28, OTHZ?METAL +36885 238981 36133 1.023C0 1.41347 53734 «19459 +0225]  1.61347  1.53391  1.35:.973
29, METAL FAS e 3514LL 44635 020221 1404900 1.51859 «H36L2 «LERCE «GET3I7 1451359 1.56026 L1.37282
3C . MACHINERY «237¢€3 52834 +23343  1.0G3900 1.24161 69923 +28236 «33250  1.3a161 1.3220% 1.41973
31, ELECHACH «174Co «51E0S «31239 1.0CJ0G 1.22627 «E3416 «18338 «01923 1,22227 1.22833 1..6383
32, MISCMANUF 27707 4475 027818 1.00233 1.430G78 « 64250 « 17453 «32300  1.43078  1.bubeh 2,351G2
33+ TRAMSZIXC 457101 49362 08227 4.00003 1.€1956 «B040Y «33433 203186 1,61956 1.6288) §.56407
34, RAIL TRAM «17614 57265 15117 1,06L3300 1.,23651 73436 042169 «J2765  1.23431 £.18C93  1.17493
35. LOCAL TRAN «2L378 562367 12654  1.0G300 1.31152 «79239 «794143 «07254 1031152 1.25841  1,24243
35, TRUCKTRAN 215714 B7475 +10955 1.000008 1,27788 « 82298 71519 367214 1.27788 1.2:963 1.1%336&
374 AIR TRAN «23925 «5A607 16428 1.03080 1.33279 $THQ72 26381 £02513  1.33279 1.25603  1.49301
38, COMMUNIGAL «13211 «73388 213431 1.03030 1.17660 827409 «+48213 $G3438  1,17600 1.12644  L.1%a67
33. ELECTRICAL L1473 41286 18541 1400000 1.55u469 68721 223%19 + 32277 1085469 1.664%3  2.70345
434 GAS SESVIC + (5515 «65928 428556 1.,06000 1.77293 263725 «16792 31837 1007293 1005753 1.735922
Li. PLAT GAS 05313 35987 G 1.00043 1.06025 28443 15517 $01780  L,06A20  1.93R3Y 1,031
L2, WATZR e93874 + 23269 27156 1.00290 1.60878 + 55036 «u5767 $0506%  1,65370 2.23KL1  2.77ui3
43. WHCLEZ SALE $17930 JBHELT 135563 1.00760 1.25193 «80993 35672 oCHBCu 1425193 1.18226  1.,32935)
hL, RETAIL «132389 77299 SO09453 1.0U000 1.17593 871485 a4UH78 9611 1417593 1412863 1.0 s
45. F. I, 225467 1 .59573 149358 1.0C0300 1434621 273586 165732 «08325  1.36621 1.3:1916 1.32266
46, REAL EST. .12232 73389 «14380 1.00600 1.163uS WB2345 14257 «Gi66)  1.16305 1.12224 1.59899
47, HOTELS 20059 56363 «19578 1.050U0 1.32381 3487 watet f10700 1432381 1.33383  1.3Cw16
LA, 3USS SERVI «33728 53317 «12954 1,0C308 1.,47418 73862 «A0320 16197 L, 47418 1.47A73 1, 30331
49, CAR CiPAIR 20473 55130 «23392  1,00220  L.25¢i4 L5093 W58876 J10065 1,26210  1.27480  4.155%7
50« AMUGEMENT 1ALY7 57194 28355 L.063530  1.209948 73399 T2272 SLUBBT 1L 20598 1,083 8) .16l
51. MEDICAL £0 «16037 73077 #1088 1.06C00v 1.223u48 «BU53Y +63371 «G98EL 1422348 5.15673 [ 429466
52. FED. GCVT « 15552 o T1uB2 +12966 1.08300 1.2d616 »83215 1.14892. «08652  1,20616 1.1655% 1,GF573
53, 5T. LOC. G « 20952 AT <2059, 1.0U830  4.29908 VEHNATY T3 08360 PGV R R B S AT B U S T
544 OTHEKR ) «53380 027414 243876 1.00000 1.81184 Wi 873 87020 +12093  1.81186 1478624 1.37268
55. OTHER GQVT ¢ 1.00000 0 1.00030 1.03000 1.004L0 1.006300 #11865 1.00060¢ 1.00¢Cd  L.udiGe V00043
i

Bmploymédl chunge per $1, 000 change in finul demand, all others per $1 chunge in Dl denoad,
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imports per $1 gréss outlay (col. 3). A high import ratio denotes a high '
degree of import dependency, and, also, a potential for import s#bstitu~ 7
tion (which depends, of course, on the location advé'ntages of the Study
Region for these supply-deficit industries). |

The twé -region input-output computer program gengra’ﬁes é.n import
table for the Study Reg‘ion. These data show thé originatihg (producing)
industry for all the input purchases of each iﬁdustry in the Stgdy Region.

They are available for further study of import substitution opporﬁmi’cies. :

Final Demand Multipliers

The total final demand multipliér, Which includés bot’h‘ the direct _aﬁd-,
indirect effects of a $1 change in final demand on the total regionali écon‘omys
is derived for each industry in the Study Region (see, col. 55. Both fhe
direct effect and the ihdivldual industry sources of the indirect effect (xvhich
arevnot Shown in tables 3.5, 3.6 and 3. 7) are deriveci in the two-region com-
puter program.

The output multiﬁlier is repreéenfed in_termé of industry gross output,
value added (i.e., income), and employment in two Ways: first, as a change
in the specifiedindicator per $1 change (or $1, 000 change) in Specifiéd final
demand and, second, as the total change in fhe speciﬁed indicator per 1-unit
change in its final demand equivalent. Because of differing relationships
between the two series of indicators, the final demand multiplier Wiil
differ in its ir.ltérpretation for each industry. L.abor-intensive industry

generally has high income and employment multipliers. Capital intensive
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industry has a high income multiplier if the value added from capital
utilization accrues to reseurce owners in the Study Region. Fin_ally‘,’ ;
low level of imports, as noted earlier, yields eL high‘produet multielier. :
Extreme caution is edVised in theiuse of final demand mul%.iéliers,
whether based on gross output, value added, earnings or employrnent;.
Indeed, the pofentiai for misuse exceeds greaﬂy the potential for informa-
tive ahd accurate application of the multipliers in most planning studies.
None of the multipliers yields the measure of deyelopment impact
they allegedly are deeigned to produce. Theyere rﬁerely non-dated,
static indicators of the structure of the regional economy in some base-
year, such as 1970 or 1985. They differ for each development systefn and

each of the two base years in this study.

Impact Analyeis

Differences in levels of industry gross output and exports befween'
base year and target year and between baseline option and development -
optien account for differences in regional development impact. In this,‘
chapter, four economic impact indicators Were,cited; namely, grose
output, value added, earnings, and employmeﬁt. The four economic indi-
cators accu_rately summarize the total development impact of differen-
tial indﬁstry growth in productivity per worker and total industry output
| (as affected ‘by increase in mineral industry output).
First, the base year 1970 levels of employment, income and gross

output are specified for the Study Region economy. To illustrate: Sector 5
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-- iron ore.mining -- acéoun’cs for a total pro&ucﬁtion;related eiﬁploy’znént
which is equivalent to an employed work force of 11, 601. Income payments
of this sector for primary inputs, i.e., labor earnings and capital earnings,
total $218, 489, 000. GxA'osvs output (which is equal to ,gréss outlay in the
input-output) totals $563, 024, 000. | o

Each of the ‘fou.r economic indicators is shown, néxt; 1n termsbf its
&irect relationsﬁip to final demand (see, col. 1, 2,3 and 4, 'tables ‘3.5, 3.6
and 3. 7). The direct effect of a $1 increase in final demand is a $1 increasé
in total ouﬂay, of which 26, 78 cents is usred for interir\n_‘ediate purchases, |
56.133 cents is used for primary inputs and 17. 087 cents for imporfcs.‘:. '

The Leontief inverse is computed from the technical coefficients,‘
which is the third step in the preparatidn of the estimates and projections
‘of the total effects,given a change in final demand. (see, columns 5,6, 7
“and 8). The results of this operation show the total effect on gross output,
value added, earnings and _émployment of a $1 change in final demand.
Thus, for each $l-increase in final demand for iron ore, an inérease of
S1, 691 in gross output is required. This bincrease in gross output is
associated with a $0. 599 increase in value added, a $0. 471 increase in
total earnings, and a small fractional increase in employed work forc:é
(which is shown as a 0.088886-person increase per $1, 000 increase in
A‘final demand) in the baseline series.
The corresponding final demand multipliers are derived by dividing

the direct effect in specified units into the total effect(in constant dollars ),
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- Tnus, they show a different set of inter -indusiry differences in the total effect
of a 1-unit change in a given final derﬁand (see, column.s'g, 10,11 and 12
and compare with columns 5, 6, 7. and 8, réSpectively). The value added
multiplier, for example, shows the fotal value effect (across ail industries)
of a Sl—incréase in value added( associated with a g.iven increase in final
demand) in a givén industry, while thé employment rﬁﬁltiplier showS the
total employnﬁent effect (across all industries) of a l-person increase in
total employed work force (associated With a given increaée in final demand)
in a given industry. |
The four sets of multipliers vary greatly among industries becaﬁse of

differences in the corresponding input-output relationships. While the
employment multiplier, for e%:ample, is small for the iron mining sector,
it is large for the food and products manufacturing sectof. Employrrient'
requirements per $1, 000 of gross output differ greatly in the two production
systems. The value added and earnings differ, also, because of differences
in‘ employment and capital requirements and earnings per employed pér,son.
Thus each of the multipliers, when _used with a giveh change in final demand
for the specified gross output, yields a particular measure of total impact
on the regional economy. |

| The {xvo ways of presenting‘ the total effects are confined to year-to-year
changes in final demand. Hence, the c'h}ang’e in each of the four indicators
which is associated with a $1 change in final demand, or a 1-unit change in |

the demand for the given input or ‘output represented by this indicator, is a




o
=]

short term change. It is re-computed each year as the accumulative effects
c'hange‘local final demands. In this way, the induced effects enter the
computational process in the measurement of accumulative, long term

economic impacts.
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DEMOGRAPHIC TRENDS AND PROJECTIONS

The demog’raphic consequénces of resource deve‘loprﬁent in northern
Minnesota are represented by changes 1n population, includingrsources of |
population change encompassed in the two fundamentai demographic
variables -- natural inc:fease and migration. The nat’urgl iﬁcrease in
regional population is linked to social and economic conditions which are
of national scope. Migraﬁon, however, is a function of locél,conditions,
eSpecialiy employment opportunities. Significant peat lénd dévé lopment
ultimately affects in some way the level of migfation"into and out of the

extended Study Region.

In this and the next five chapters, the estimates and projections per—‘
tain to the 19 counties in northern Minnesota within the three planhing
regions -~ Northwest, Headwaters and Arrowhead. The seven Northeast

Nlinnesota counties identified in this listj.ng are included, also, in the
eight-county Study Region.,

Population
Total population in ,rforthern Minnesota increésed slightly from
1950 to 1970, but declined from 1972 .to 1975, It is projected té increase,
again, in the 25-year period from 1975 to 2000 (taiole 4, 1).1——4 In this

projection series, neither peat land development nor copper-nickel

1:1/ Difference between estimated and projected 1975 population is due
primarily to'a larger-than projected increase in population in the
Headwaters Region which is attributed to net in-migration of people.



Cakle Lo Estunated and projected population in specified wea and counly, northern Minnesota, 1950-2000,

o

Eitimated 1/

Projected 5/

U.S. Burcsa of the Census, Current Populatién Reports, Series P-25, No. 671, May 1977..
C nivyIncome Estimates for Counties, Incorporated Places, and Selected Minor Civil Diviisions in Minnesota,

1973 (revised) and 1975 Population Estimate and 1972 (revised) and 1974 Per

Curse

“ut Ponutation Reports, Population Estimates and Projections, Series P-25, No, 709, September 1977,
A e L YT and 1075,

Estimates of the Populatiorof Counties and Metropolitan

Minnesota Popualation Projections 1970-2000, Office of the Slate Demographer, State Planming Agency, Division of Develogment Plauning,101 Capital Square Building,
St. Paul, NN, 55101. )

/

"o Loans K ¢ 8
Conaty 1950 1960 1970 19n2/ 19722/ 19733/ 1974%/ 1975% 1975 1980 1985 1990 1895 2000
. (number)
Nortnwest Region: .
© O Kitzon 9, 644 8,343 6, 853 7,000 7,000 6,998 6,900 6,958 7,000 6, 800 6, 800 6,700 6, 500 G, 200
Marshall 16, 125 14, 262 13,060 13,7300 13, 400 13, 363 13,000 13,371 13,200 13,000 13,100 13, 100 13,100 12, 820.
Nirman 12,909 11,253 10, 008 10, 200 9,900 9,641 9, 500 9,523 9,700 9, 500 9,500 9,400 9,200 2,000
Pennington 12, 965 12,468 13, 266 14,100 14, 200 14,459 14, 300 14, 544 14, 400 15,100 16,100 16, 900 17, 600 18,200
Puolk 35,900 - 36,182 34,436 34, 00 35, 000 35,129 , 35,100 35,285 34,900 34,800 35,100 35,000 34,600 33,700
Red Lake 6, 808 5,830 . 5,388 5,300 5, 400 5,375 5, 300 5, 304 5,300 5,200 5,200 5,200 5, 200 5, 100
Ruseal -~ 14,505 12,154 11, 569 11,300 12, 000 12,225 12,300 12,322 12, 100 12,100 12,500 12,700 12,900 12, 800
Tozal '108, 859 100, 492 94,579 96,%00 96, 900 97,190 96, 400 97,307 96, 600 96,500 98,200 99, 000 99, 200 97, 800
H:adwaters Region: C . :
© Beltrami 24,962 23,425 26,373 217,470 28,400 28, 587 29,400 29, 501 28, 300 30,200 32,400 34, 300 36, 200 37, 000
Clearwater 10, 204 8, 864 B,013 8,20 8, 600 8,576 8, 500 8,753 8, 500 8, 300 8, 500 8,400 8,400 €, 300
Hxbbard 11,085 9,962 10, 583 11,100 11,500 11,862 12,100 12,119 11, 800 12,400 13,300 14,200 15,400 18, 000
Late of the Woods 4, 955 4, 304 3,087 4, %0 4,300 4,075 4,200 4,239 - 4,200 4,200 4,300 4, 300 4, 300 4,200
Mzhnomen 7,059 6, 341 5,638 5,dud 5, 700 5,714 5,700 5, 805 5,700 5,600 - 5,700 5, 600 5, 600 3, 400
Total 58, 265 52, 896 54,594 56,300 58, 500 58, 814 59,900 60,417 58, 500 60, 800 64,200 66, 900 70, 1€0 72, 800
Srrowhezd Region: . : - .
Aitzin 14, 327 12,162 11,403 11,700 12,100 12,201 12, 400 12,552 12, 400 12,300 12,600 12, 600 12,600 17, €00
Carlton, 24, 584 27,932 28,072 28,600 . 28,900 28, 629’ 28,400 28, 689 28,900 ° 29,300 30,300 30, 900 31,100 30, 800
Cook . 2, 900 3,377 3,423 3,500 3, 700, 3,716 . 3,500 3,688 3, 500 3, 500 3, 500 3,500 3, 600 3,700
Itazca 33, 321 28,006 35,530 36,500 37,000 37,139 .37, 300 38, 504 36, 500 36,600 37,700 37,700 37,500 36, 400
Kcnchiching 16,910 18, 190 17,131 17,360 17,600 17,407 17, 300 17, 664 17, 600 17,800 18,200 18,400 18, 300 17, 8C0
B Lo 7,781 13,702 13, 351 13,600 13,300 13,351 13, 100 13,780 13, 500 13,700 14,000 14, 200 14, 200 12, 009
% St Louis 206, 062 231,588 220,693 222,400 221,000 218,288 216,100 216,220 218,700 217,100 916,400 215,000 212,900 210,000
Total 305, 885 344,957 329,603 333,800 333,700 330,731 328,100 . 331,097 331,100 330,300 32,600 332, 400 330,200 329,400
AL Counties 473,009 498,345 478,776 486,700 439,100 486,735 484,400 488,821 486,200 .487,600 45,000 498,300 499,500 426,000
! U.S. Buresi of the Census, 1970 Census of Population, U,§. Government*Printing Office, Washington, D.C., 1972,
2 . .
Poniistion Fetirnates for Minnesota Countics 1974, Office of the State Demographer, Deve lopment Planning Division, State Planning Agecy, July, 1975.
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development are incorporated directly into the underlying assumptions.
Hence, the baseline projections correspond with the baseline series
cited earlier.

The baseline projections show an internal shift in total population.Thé
Heédwaters Region, for example, is projected to experi_ence a sharp re-
versal from a declining to anA increasing total population. Total population
in the Arrowhead Region would decline slightly during the projection period.

Much of the county-to-county shift in resident population is associated
with differences in migration levels (table 4. 2). The natural increases
component, while changing dramatically from decade to decade, follows
a similar pattern for each county. The migration component, however,
shifts sharply from net out-migration to net in—migraﬁion in several
counties. |

The age distribution of popuiatiéh in each of the three planning regions
is shown, also, because of its importance in public facility planning, par-
ticularly schools and hospitals (table 4. 3). For example, tqtal persons
born in the 1965-69 period was less than in any previous five-year periéd.
The small number of births was the result of a low birth rate and a
small fe?nale population in the child-bearing age classes. Subsequent
increases in total births were due, not to higher birth rate (;Vhich

continue to decline), but to a larger female population in the child-bearing




Table

402,

1950-175, L/

stimated population change in specified arca and county, by population change componctl, Minnesola,

Area & Natural Increasces _ Migration T ot
County 1950-60 1960-70 1970-175 Total 1950-60 1960-70 1070-75 Tolal

. (number)
Northwest Region: ) ' ‘

-Kittson 1,153 339 105 1,597 -2,459 -1, 829 -4,288 -2,601
Marshall 2,157 1,171 211 3,539 -4,020 -2,373 100 -6,203 -2, 751
Norman 1,231 400 -85 1,546 -2,887  -1,0645 -400 -4, 002 =5, 386
Pennington 1,035 031 478 3, 344 -2,432 -133 800 ~-1,765 1,574
Polk 5,578 3,307 650 9,585 -5,296 -5,104 200 -10,200 61D
Red Lake 1,039 516 3186 1,871 -2,015 -958 -400 -3,573 -1,502

" Roscau 2,456 1,154 453 4,063 -4, 807 -1,739 300 -6, 246 -2,183
Totaol 15, Hh49 , 868 2,128 25, 545 -23,916 -13,781 600 - -37,007  -11,532

Headwaters Region:
Beltrami 3,979 2,630 528 7,137 -5,516 318 2, 600 -2,598 4,550
Clearwater 01,130 397 240 1,767 -2,470 -1,248 500 -3,218 -1,451
Hubbard 1,230 518 536 2,284 -2,353 103 1,000 -1,250 1,05
ake of the Woods 748 nho H2 1,356 -1, 399 =873 200 -2,072 TG
Mahnomen 1,287 788 267 2,342 -2,005 -1,491 -100 -3, 596 I, 25
Total 8, 374 4, 889 1,623 14, 886 -13,743 -3,191 4,200 -12, 751 N

Arrowhcad Region: ‘
Altkin 1,270 233 -251 1,252 -3,435 -992 1,400 -3,027 -1,77H
Carlion 4,371 3,032 017 8, 320 -1,023 -2,892 -300 -4, 215 4, 105
Cook 568 334 65 967 -91 -288 200 =17y 769
Itascen 6,963 3, 059 1, 874 1, 896 -2,278 -5, 545 1, 100 -G, 71n 5,160
Koochiching 2,968 1, 506 733 5,207 -1, 688 -2, 565 -200 -, 157 T
Lake 2,413 2,006 129 4,548 3,508 -2, 357 300 1,101 5,000
St Touis 30,223 16, 830 4,327 51,380 -4, 697 -27,725 -8, 800 41,202 10, 138
Total 48,1776 27,000 7,794 83,570 -9,704 -42, 354 -6, 300 -58, 358 25,212

Ail Countics 73,699 39, 757 11, 545 124,001 -47, 363 -59, 326 -1, 500 -108, 169 15,812

1/
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Table 4. 3. Estimated and projected population in specified age class; by planning region, northern Minnesota, 1970, 1985 and 2000.—

Northwest R Headwaters - . ' Arrowhead
Esti- : ' Esti- i Esti- '
Age mated Projected © mated Projected mated ) Projected
Class 1970 1985 . 2000 1970 1985 2000 1970 1985 2000
' _ (number) ' -

0-4 7,405 ' 5, 732 7,723 . 4,204 5,108 4,165 25,155 25,861 18,411
5-9 , 9,716 6, 634 6,936 5,686 - 4,702 4,470 33,132 © 23,1788 20, 691
10-14 .10, 608 7,613 5,657 6,008 ' 3,962 5,154 317,329 19, 846 23, 800
15-19 9,290 7,288 _ 7,408 6,059 4,911 5,743 33, 826 23,721 23,714
20-24 4, 826 - 5,883 8, 754 - . 4,326 6,262 5,161 20,713 28,384 19,947
25-29 4,958 4,474 9, 142 2,662 5, 744 3,823 17,178 30,739 15,470
30-34 4, 332 6,633 8, 757 2,435 5,843 4,522 15,796 29, 383 20,608
35-39 . 4,443 8,737 5,275 2,390 4,459 6,173 16,210 19,185 28, 757
$0-44 4,907 9,444 4,946 2,479 o 3,241 . 6,269 18,087 17,041 ‘31, 006
45-49 5,219 : 8, 355 . 4,459 2,707 2,774 . 6,633 19, 049 . 15, 754 28,008
50-54 5,460 4,685 4,408 2, 842 © 2,505 ) 5,243 - 19,703 ’ 15,666 17, 870
55-59 . 5, 262 4,268 4,730 ) 2,916 2,501 4,187 19,411 16,761 15, 615
60-64" 4,883 3,948 4, 805 2,792 2,680 2,669 15,764 16,707 13,964
65-69 . 4,171 3,651 4,590 2,358 - 2,829 2,264 - 12,299 16, 163 13,114
70-74 3,627 3, 551 3,944 1,891 2,598 2,047 9,910 14, 227 12, 636
75-179 3,971 3,045 - 3,678 1,419 2,056 ; 1,858 17,919 : 9, 819 - 10,638
80-84 1, 831 2,300 : 2,129 879 1,265 1,443 5,126 5,950 7,917
85+ 1,120 1,556 1,494 541 739 961 2,996 3,559 5,153
Total 94,579 97,7917 98,235 54, 594 . 64,183 72,785 329,603 332, 554 325, 409

1 , o . 3 _
1 Minnesota Population Projections: 1970-2000, Office of the State Demographer, State Planning Agency, 101 Capital Square Building, St. Paul,
Minnesota, 55101, November, 1975, : :
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“able 4.4, Estimated and projected labor force 16 years and older in specified sex and age class, by planning region, northern Minnesota, 1970, 1985,

‘and 2000. 1—/
Northwest : Headwaters . Arrowhead '
Esti- ) : Esti-~ Esti-
Sex and mated Projected mated Projected ' mated Projected
\ge Class. 1970 1985 2000 2/ 1970 1985 - 2000 2/ 1970 1985 2000 27/
) (nuvmbe‘r)
lale: ) i ' '
6-24 3,538 4,816 3, 890 2,342 ' 3,136 3,180 14,193 15,923 17,134
5-34 4,103 8,728 5,350 2,283 5,415 4,137 156, 379 29,087 17,235
5-44 4,334 4,719 8,861 2,235 3,700 . 6,206 16,393 16,026 27,758
5-64 . 8, 859 7,079 8,115 4,669 4,055 8,780 " 31,615 25, 240 . 28,043
a3+ ) 1,715 1,112 828 8717 696 525 . 2,555 2,386 2,239
“otal ) 22, 549 26,454 27,044 12, 386 17,002 22,828 80, 135 88, 662 92,400
emale . . . ‘ -
6-24 2,618 4,295 3,668 1,872 : .2,730 .2,803 10, 364 13,662 12,102
5-34 o 1,803 4,943 ‘ 3,299 949 ' 3,035 2,236 6,175 15,732 10, 350
5-44 R 2,158 2,909 5,283 - 1,167 T 2,135 3,530 " 7,695 10, 724 16,980
5-64 4,695 4,4OOV . 5,{172 . 2,389 2,343 o 3,694 16,009 14,469 . 23, 664
S5+ 721 667 . . 608 C 286 346 320 : 1,706 ) 1,958 1.992
Total 11,995 . 7,214 18,328 6,663 10,589 12,583 " 41,949 57,045 65,007
1l Classes 34, 544 - 43,668 45, 372 19,049 27,591 ‘ 35,411 122,084 145, 707 157,506

Minnesota Labor Force Projections, Development Planning Division,State Planning Agency, 101‘Capitol Square Building, St. Paul, JMinnesota, 33101,
July, 19786. ‘

1
1

- ‘13115';(\(1 on projected trends in labor force participation rates and projected populations.



64

age classes. Wben this population declines, total births decline, also (as

indicated by the projections for the year 206 compared with the year 1985). |
Régional requirements fovr'public school facilities in the 1970—.8;-5‘

period will declinéinsofar as these requirements are based on the school-

age populafcions. In the 1985-2000 period, however, theée fequirememts

will increase. Requirements for health care facilities, on the other hand,

will increase first, then decline slightly in the second 15-year period.

An influx of population associated with peat development Wﬂl modify

the projected age distribution of population and, thﬁs, its

public facility and service requirements.

Labor‘ Force

Total labor force is a derivative of.total population. All persons 16
years and older who are employed or seeking employment are in the
labor force (table 4. 4). Employed ﬁersons include persons employed in
both civilian and military positions. Self employed and unpaid. family
workers (largely in farming and retail trade) are inclt_lded, also, in fehe
employed labor force. 'f’ersons seeking work who remain uneméloyed are
part of the uﬁemployed labor force. The proportion of the total labor force
which is unemployed is set at four percent in the baseline and develdpment

projections.

The total labor force in each of the three planning regions is projected

to increase in the 30-year period,1970-2000. The largest relative increase

is projected for the Headwaters Region. The smallest increases are pro-

jected for the Northwest Region.




The age distribution of the labor force in each region shifts dramatically
over the 30-vear period. In 1970, the 45-to—64—yeaf age group accounted
for; the lérgest number of persons in the totél labor force, ‘both ‘male and
‘female. By 1985, the 25-to-34-year age group is projected to becomé the
largest of the five groups. In the next 15 years the prbojection series show
a gradual shift, again, to an older labor force. Thus, during the first years
of the projected copper-nickel and peat development, a relatively large
labor force would be available as potential workers in the development-
related activities.

;I‘he increase in labor force relative t(; poi)ulation in the 1970's and
later ye.ars is due toincreases in (1) total population 16 years and qlder and
(2) feniale labor force participation (table 4. 5). While the rates of increase
in persons 16 to 18 years of age are down, the rates of increase in female
labor fvorce participation in older age groups are up. The high female labor
force participation rates and the increases in total female population covmbine
to produce large increases in total labor force.

Age-specific rates of male and female labor force participation reveal
the increasing importance of women in the future labor force and, also,
the continuing effects of higher education aad early retirement programs..

If participation in higher education and/or early retirement progréms were
to decline, male labor force participation rates Would increase. However,
neither one of the two possibilities is incorporated into the baseline labor

force projection series.



Table 4.5, Estimated and projected labor force participation rates in specified sex and age class, by planning region,
northern Minnesota, 1970, 1985 and 2000. L/
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Northwest Headwnters Arvowhcad
Esti- ' Esti- . Isti- .

Sex and mated Projected . mated Projected mated Projected
Age Class 1970 1985 2000 2/ 1970 1985 2000 4/ 1970 1985 2000 2/
’ (percent)

Male:

16-24 ' 58. 2 64. 2 6h. 4 49.6 57.8 51.0 61.1 66. 4 66. 8
26-31 94,3 03.7 93.3 89.9 90. 6 91.2 95. 5 94.5 95,90
35-44 92.4 92.7 93.5 92.2 92.6 93.4 - 96.4 95.5 95.5
45-64 82.7 78.8 81.0 82.4 78.6 81.0 86.5 81.2 82. 8
65+ ' 25.6 16.2 14.0 23.9 15.4 13.6 14,7 11.3 11.1
Average 69. 3 70,1 72.9 65. 2 . 67.8 73.4 72.7 71,7 72.8
Female: v

16-24 44,8 - 59.6 63.6 41.7 56.9 61.7 43.4 58. 4 62.8
25~34 40.7 57.6 61.4 37.1 54, 1 58.7 36.6 53.6 8.
35-44 ' 46. 3 56.7 60.7 47,3 97,95 60.9 44,5 55.2 59. 2
45-64 46. 4 46,7 48.7 42.7 44,2 46. 8 42.8 44,3 56.9
65+ 10.3 8.0 7.4 8.4 7.0 6.8 8.5 6.8 6.8
Average 37.4 44,5 46,7 36.0 43.4 47.0 36.1 42.4 47,7
All Classes 53.5 - 57,1 59. 4 50. 8 55.8 61.2 53.9 56.4 59.7

- Minncsota Labor Ttorce Projections, Development Planning Division, State Planning Agency, 101 Capitol Square
Building, St. Paul, Minnesota, 55101, Jul,, 1976.

2/

—  DBascd on projected trends in labor force participation rates and projected populations.
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Employment Status

Employment status refers to the levels and rates of employment ana
unemployment of the resident labor force. Civilian employment covers
farm and .nonfvarm, including priﬁrate industry and government, employment.
Two diffefent defirﬁtions of employment -- the employed labor force and
the employed work force -- are used. The employed labor force is a
count of employed persons who reside in theAregion. An émployed persoh
is éssigned to the job which brings the most remuneration in case of a mul-
tiple job holder. The employed work force is a count‘vof jobs held by erﬁn
ployed persons. Since one employed person may have “more than one job, the
count of employed work force is higher than the countx of employed labor force.
Two exceptions occur to this rule, namely, when the resident labor force
differs from the resident work force and when under—reportiﬁg of jobs
occurs (because of the incomplete coverage of the Unemployment I.nsurance
Program from which the statistics are obtained).

The two concepts of employment are compared for the 1970 calendar
year (tabie 4.86). The employed labor force is reported for the first week
in April 1970. The employed work force is an estimated annual average
of total employment. A common industry breakdown is used to facilitate
the industry by industry comparisons.

Th’e employed work force is larger than the employed labor force in
most counties. In two of the 19 counties (i.e., Beltrami and Lake), how-
ever, the April 1970 employed labor force was larger than the average 1970

employed work force. In these counties, the differences are accounted for
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>le 4. 6. Estimated labor force in spec'tfied county and planning fegion,, by labor force status, northern Minnesota, 1970.

Labor Force

Male Female i Total . Employed
nning Region Employed Unem- Total Employed Unem- Total Worked
County Civilian Military ployed Civilian Military ployed ' Force

(number)
~thwest Region; .
Kittson 1,512 0 94 1,608 815 0 49 864 2,470 2,971
Marshall 2,746 5 348 3,099 1,173 0 196 1,373 4,472 5.148
Norman 2,248 10 - 143 2,401 916 -0 54 - 970 3,371 3,630
Pennington 3,125 0 257 3,382 1,891 0 196 2,087 5,469 6,877
Polk - 7,505 114 482 8,101 "4,379 0 252 4,631 12,732 13,694
Red Lake 1,084 3 105 1,192 510 0 58 568 1,760 2,068
Roseau ' : 2,428 ) 0 275 2,703 1,205 0 205 1,470 4,173 5,580
Total 20,648 132 1, 704 22,484 10, 953 0 1,010 11,963 34, 447 39,477
adwaters Region: : . : . o
Beltrami 5,285 6 ' 468 5,759 3,442 0 180 3,622 g, 381 7,327
Clearwater ' 1,739 11 204 1,954 869 0 52 : 921 2,875 2,951
Hubbard 2,061 . 5 171 2,237 . 1,040 0 133 . 1,173 3,410 3,242
Lake of the Woods | 712 254 84 1,050 395 0 26 421 1,471 - 1,361
Mahnomen 1,233 0 78 1,311 549 0 14 563 1,874 2,330
Total 11,030 276 o 1,005 12,311 6,295 0 405 6,700 19,011 17,411
rowhcead Region:
Alitkin 2,246 0 286 ) 2,532 1,129 0 165 1,204 3,826 - 3,763
Carlton 6,271 25 393 6,689 3,126 0 207 : 3,333 10,022 9, 690
Cook 805 13 40 858 491 0 37 528 1,386 1,200
Itasca 7,073 0 1,076 8, 149 3, 326 0 391 3,717 11, 866 o 11,234
IKoochiching 3,899 : 23 254 4,170 1,783 10 251 2,044 6,214 5, 956
L.ake 3,099 143 198 3,440 1,224 0 192 1,416 4, 856 4,276
St. Louis 48, 704 1,991 3,494 54, 189 27,226 44 2,189 29,459 83,618 86, 050
Total 72,001 2,195 5,711 80,027 34, 305 54 3,432 44, 791 121, 818 122,180
nnesota : . ' . :
I Counties : 103, 769 2,603 8,450 » 114, 822 56, 553 54 4, 847 60, 454 175,276 179, 877

O~
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lérgely by net out-commuting of the resident labor force to places of work
outside thé county o_f residence. In another five éounties (i. e., Hubbard,

Iake of the Woods, Aitkin, Carlton and Koochiching), ‘bigh unemployment
is coupled with net-out-commuting to account for the.positive differentials
betweén total labor force and total émployed work fofce.

The occupational distribution of the labér force in each planning region
is shown for both the male and the female population,’ 16 years and older

table 4. 7). In the demographic analyses reported later, employed and un-
employed persons in the labor force are identified by sex and occupational
class. Only the total employe‘d labor force is identified by oécupational
class and industry group.

Large differences occur in the occupationai mix and employment status
of ;che male and female labor force in each planning region. The male
employed labor force, for example, is dominantiy "blue collar”. The
female employed labor force is dominantly "white collar"'. The unemployed
labor force is dominantly "blue collar' for both male and female.

In the peat development options, the expansion‘of employment in manu-
facturing and related service industries will be associated with shifts in
the occupational distribution of the employed work force. These shifts

are discussed in the next chapter.

In summary, studies show that even if no peat-related industry were to
be started within the 19 county area during the years 1975-2000, the total
population would increase. Yet, inter-county migration will occur, shifting

the population of individual counties more or less than the 19 county average.
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lable 4.7, Estimated number of persons in labor force in specified occupational class, by employment status, northern Minnesota, 1970. Y
Northwest - ' Headwaters Arrowhead
Jecupational Class ' Male Female Total Male Female Total Male Female Totu
{number)
Imployed: E - : : .
’rofessional, technical & kindred workers 1,632 1,744 3,376 1,454 1,009 . 2,463 8,739 6,671 15,40
\lanagers and administrators, exc. farm © 2,410 417 2,827 . 1,272 282 " 1,554 7,452 1,615 9,06
sales workers . ' 873 869 1, 742 516 462 978 3,558 2,094 6,55
Tlerical & kindred workers S 878 2,499 3,371 406 1,771 2,177 k 3,840 11,450 15,29
Craftsmen, foremen and kindred S 3,508 . 145 3,653 1,903 - 91 1,994 18,831 560 - 19,45
Dperatives ‘ - : 3,172 9786 - 4,148 1,502 - 318 1, 880 16,065 3,286 19, 35
_aborers, exc. farm . 1,095 : 93 1,188 - 778 56 © 834 6,012 413 6,42
service workers 1,078 3,315 . 4,393 "~ 895 1,796 2,691 5,864 9,633 15,49
Jarmers/managers/laborers - o ‘ 5,908 369 6, 365 2,298 206 2,504 1,634 291 1,42
Private houschold o 8 " 526 532 6 244 - 250 30 1,392 I, 42
Total employed o 20,648 10, 953 31,601 11,030 6,295 17,325 72,091 38, 305 100, 39
Unemployed: - : T . ) ‘ .
Professional, technical, managers o 46 60 106 - ' - 55 . ' 18 73 28 227 35
Sales workers ‘ 21 14 35 17 5 - 22 128 210 33
Tlerical und kindred workers 42 104 146 - 34 ©110 144 120 679 74
Zraftsmen, foremen and kindred : 470 0 470 266 0 266 1,491 0 1,49
Operatives : 831 500 : 1,131 201 81 282 C1,577 599 2,17
Laborers, exc. farm 280 104 384 243 9 - 252 1,234 - 142 1,37
Service workers _ 31 153 184 E 64 108 172 473 886 1,35
Farm workers : ‘ 166 - 23 189 94 5 99 . 40 12 )
Private household 2/ 12 2/ 24 37 2/ 2/ 75 2
Total unemployed v 1,687 970 2,657 974 373 1, 347 5,491 2, 830 8, 32
Total labor force 22,335 11,923 34, 258 12,004 6,668 18,672 50, 940 41,135 102,07

- U.S. Burcau df the Census, Census of Population: 1970, General Social and Economic Characleristics, Final Report 1PC (1)-C25, J\Tinnosot;x, {.8S.
Government Printing Office, Washington, D.C., 1972; ' ‘

! Male private houschold workers are included with service workers.,
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-~ -INDUSTRY EMPLOYMENT " ~ ~

Industry émployment is derived from the two statistical sources ased
in the preceding chapte'r, nazﬁely, the U.S. Cenéus of Population and the
L' S. Unemployment Insurance Program. "The U.S. Census }of Population
provides data on the sex, occupational, and industry distributinn of the totai ,
 labor force. The Unemploymént Insurance Program is used in periodic re-
porting to the T.S. Department of COI;’III‘;GF.CG, wﬁich prepared the annual em-
ployment and income estimates published by the Regional Economic Informa-
trikon System and the first-quarter covefed employment and payroll. esti-.
mates published anriually inCounty Business Patfefns. Both induétry
employment series are used in deriving the employment sefies used in
measuring the industry effects of peat resource developmeﬁt in northern
Minnesota.

Industry Classification

A first step in compiling industry employment statistics is a consis-
tent classification by indubstry. In this chapter, a 36-industry breakdown
of émployed labor force and a 39-industry breakdown of employed ';&'ork
force are used. Both industry. groupings follow the industry classification
scheme published in the official U.S. Office of-Management-and Budget

(OMB) Standard Industry Classification Manuel.

Emplojred labor force

In the 36-industry breakdown of employment for Northern Minnesota,
primary (agriculture, forestry and fisheries, and mining), secondary
‘(c‘ontract construction and manufacturing) and tertiary (all non-commodity-

producing) industries are listed for comparison with corresponding
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T.S. industry emploﬁnent series (table 5.1). Sufficient industry detaﬂ
is not available in this series, hoWever, for listing individually the peat-
related (i. e.‘, agriculture, mining, chemicals and allied products, and
utilities) and copper-nickelrelated (i. e., mining, primary metals and
fabricated metals) ihdustries in the Study Region. Rather, histdrical
trends in all éegments of the Study Region economy afe,présented as
introductory'background information for asséssing the validity of the
economic forecasts presented earlier.

The employed labor force in each planning region is. listed for the
historical base year of this study, namely, 1970 (tablé 5. 2). COmparisons
of the industry mix reveal differences in the économic structﬁre of each _
region, namely, the depeﬁdence on agriculture, mining, timber produétion
and other export-producing industry. In addition, industry—mix diﬁ“erences
occur in the tertiéfy sector because of differences in the level of local
demand for services, which, in turn, are due to differences in levels of
per capita income and urbanization. |
Employed work force

The industry classification scheme for the employed work force in
northern Minnesota is derived from related work dealing with the measure -
ment of indusfry output, income payments and product sales to other indus;
tries, households and governnﬁent. An 85-industry ,breakdoWn of U.S.
industry output and employment is the basis for a corresponding breakdown
of industry employment for northern Minnesota. The 85findustr5‘ breakdown -

is regrouped into a 39-industry breakdown for this study (table 5. 3).
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Tablz 5. 1. Iadustry classification of employedlabor force, U.S. and Minnesota, 1240-2000.

U.S. Dept. of Commerce

Related SIC Codes

[ S R T

: Industrv v 28-sector 85-industry
No. Title series series (1967 edition)
1. Agriculiure & Agr. Serv. 1 1,2,4 01,02,07 (exc.0Q07:>
2. TFor. & Fisheried 2 3 - 08,08-
3. lining 3 5-10 10-14
4 Construction 4 11,12 15-17
5. Food & Kindred Prod. 5 4 0713, 20
5. Textile Mill Prod. . 6 16,17 22
7. Apparel & Other Fab. Prod. 7 18,19 23
8. Lumber, Wood Prod., Furn. 8 24, 25
9. Printing, Pub. & Allied Prod. 9 26 27
0. Chemicals & Allied Prod. 10 27-30 28
1.. RAlachinery, exc. Elec. 11 (pt) 43-52 35
2. Elecirical Mach. 11 (pt) 53-58 36
3. ILlotor Vehicles & Equip. 12 59 371
1. Trans., exc. Mot. Veh. 13 60, 61 37 (exc. 371)
15. Pulp & Paper Prod. 14 (pt) 24,25 26
16. Petroleum Ref. & Kel. Ind. 14 (pt) 31.1, 31.2 29
i7. Primary Metals 14 (pt) 37,38 33
18. Fabricated Metals 14 (pt)  39-42 34
19, Aisc. DManuf. 14 (pt) 13,15,32-36,62-64 16,21,30,31,32,3
20. Railroads & Rail. Exp. 15 65. 2 (pt) 40
21.  Trucking & Warehousing 16 65. 4 (pt) 42
22. Other Transportation 17 65.1, 65.2 (pt) 41, 44-47
65.4 (pt)65. 3, 6.5
23. Communication 18 66, 67 48
24, Elec., Gas, & San., Util. 19 68 49 R
25. Vholeszale Trade _ 20 (pt) 69.1 50
26.. Food & Dairy Prod. Stores 20 (pt) 69.2 (pt) 54
27. Eating & Drinking Pl. 20 (pt) 69. 2 (pt) 58 ,
25. Other Retail Trade 20 (pt) 69.2 (pt) 52, 53, 55-57, 59
29, F.I.R.E. 21 70,71 60, 67
30. Lodging & Personal Serv. 22 . 72 (pt) 70,72
31. Business & Repair Serv. 23 72 (pt), 73 (pt), 75 (pt) 73,75, 76
52. Entertain. & Rec. Serv. 24 76 - 78, 79
23. Privaie Households 25 - 88
54, Prof. Ssrvices 26 73 (pt), 77 80, 81, 83, 84, 86, 89
5. Puvlic Admin. 27 78 (pt), 79 (pt) 91 (exc. 9190) 92, ¢
5. llilitary 28 -- 9190 (pt)
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Table 3.2, Estimated employed labor force in specified industry, by planning region, northern
Minnesota, 1970.

Northwest Headwaters Arrowhead
: ' Total Propor-  Total Propor-  Total Propor-
Industrv tion of tion of tion of
o, Title Total Total Total
. (no.) (pet.) (no.) (pct.) (no.) (pet.)
1. Agriculture 6,722 20.8 2,610 14.8 2,285 2.0
2. ‘For. and Fish. : 18 .1 150 .8 496 A
3. Mining ' 27 .1 40 .2 12,249 10.9
4., Construction 1,614 5.0 1,155 6.5 - 6,109 5.4
5. Tood Prod. 1,447 4.5 212 1.2 1,860 1.7
6. Textile Prod. 13 2/ 37 .2 220 .2
7. Apparel 70 .2 126 .7 1,291 1.2
8. Lumber, Turn. 320 1.0 807 4.6 2,329 2.1
9. Printing & Pub. 260 .8 168 1.0 1,950 1.7
10, Chemicals 60 .2 69 A 338 .3
11, Machinery, exc. Elec, 617 1.9 41 .2 1,022 .9
t2. Electrical Mach, 20 .1 36 .2 314 .3
3. Motor Vehicles 85 .3 -0 o 42 g/
14, Trans.exc. Mot. Veh. 1,162 3.6 51 .3 165 .2
15, ©Paper Prod. 18 .1 23 .1 5,141 4,6
6. Pstroleum Refining 0 0 12 .1 119 .1
17. Primary Metals 6 2/ 0 0 2,518 2.2
18. TFzbricated Metals 29 .1 30 .2 1,167 1.0
t9. Misc. Manuf. 177 .6 78 N 1,108 1.0
20. Railroads 513 1.6 97 .6 2,938 2,6
- 21. Trucking ‘ 630 2.0 349 2.0 957 .8
22. Other Transp. 174 .5 161 .9 1,447 1.3
23, Cemmunications 349 1.1 128 .7 1,309 1.2
24, Elec.,gas, Sani. - 400 1.2 254 1.4 1,988 1.8
75, Wholasale Trade 1,178 3.5 258 1.5 3,704 3.3
26, TFcod Stores 777 2.4 420 2.4 3,199 2.8
27. Eating & Drinking 1,437 4,4 833 5.3 . 4,277 3.8
_28. Other Retail 3,666 “11.4 2,095 11.9 11,562 10.3
29, F. I. R, E, 713 2.2 382 2.2 3,422 3.0
30. Lodging, Personal 631 2.0 575 - 2.9 3,424 3.0
31, Business & Repair 655 2.0 463 2.6 2,160 1.9
'32. Eatertain. & Rec. 132 A 60 .3 734 .6
33. Private Households 764 ‘2.4 344 2.0 1,922 1.7
34. Prof. Services 6,298 19.5 4,641 26.3 23,054 20.6
35. Public Admin. 1,285 4.0 919 5.2 - 5,264 4.7

36, Militars

Total 32,267 100.0 17,664 100.0 112,095 100.0
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3.30 Induétry classification for employed work force, U.S. and Minnesota, 1970-1985.

U.S. Dept. of Commerce

Industrs 36-industry 85-industry Related SIC Codes
No Title series series (1967 edition)
1. Livestock & live. prod. pt. 1 1 0132, pt. 014, 0193, pt. 0729, 0139
2. ther agric. products pt. 1 2 0112, pt. 014, 0192
3. Agri. services, for., fish. pt. 1,2 3,4 07-09, (exc. 0729,0722)
4. Ircn & ferro alloy ores pt. 3 ) 101, 105
5. Noaferrous metal ores pt. 3 6 102-105, 108, 109
6. Otner mining, quarrying pt. 3 7-10 11, 12, 131, 132, 14
7. Construction ‘ 4 11,12 15-17, pt. 138, 6511
8. Food & kindred products ) - 14 201-265
9. Lumber, wood prod. & furn. 8 20-23 241-249, 251-259
10. 'Puip & paper prod. 15 24,25 261-265
11. Printing, pub. & allied 9 26 271-279
12. Chesmicals & allied prod. 10 27-30 28
13. Petroleum ref. & rel. ind. 16 31 29
14, Stone, clay & glass pt. 19 35, 36 32
15. Primary metals 17 37,38 33
16. Fabricated metals 18 39-42 34
17. Zlachirery, exc. elec. 11 43-52 35
18. Elecirical machinery 12 53-58 36 : '
19. Other manufacturing 6,7,13, 14, pt. 19 13,15-19, 19,21, 22, 23, 30,31, 37-39
32-34,59-64 ' :
20. Railroad transportation 20 pt. 65 40, 474
21, Trucking & warehousing 21 pt. 65 42,473
22. Other transportation 22 pt. 65 - 41, 44-47
23, Communication 23 66, 687 48
24. ZIlectric utilities pt. 24 pt. 68 491, pt. 493
25. Gas utilities pt. 24 pt. 68 492, pt. 493 _
26. Otner utilities pt. 24 pt. 68 - 494-497, pt. 493 .
27. “Vkolesale trade 25 pt. 69 50
28. Retail trade 26,27,28 pt. 69 52-59, 7396, pt. 8099
29. F. I. R. E. 29 70,71 60-67
30. Lodging & pers., & rep. serv. 30,pt.31 72 70, 72, 76
31.. Business services pt. 31, pt. 34 73 73 (exc. pt.7396) 81, 89
32. xledical, educational pt. 34, pt. 1 77 80 (exc. pt. 8092)82, 84, 86,0722
33. Other services pt. 31,32 74-76 75, 78, 79 :
34. Federzl govi. ent. pt. 35 78 *
35. Stete & local govt. ent. pt. 35 79 *
36. Private households 33 x 88
37. Cther federal govt. pt. 34, pt. 35 *
386. Otner state & local govt; pt. 34, pt. 35
3¢Q. lilitary 36
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Key dﬁférences in the two industry classification schemes are dus=to
f‘ne handling of government workers in the employment accounts and the
use of a jdb—oriented, rather‘ a person-oriented, enumeration procedure.
These differences are revealed by comparison of the 3(’3i_-indiustry em-
ployed labor force and thé 39—indusfry erﬁployed work forcé estimates.

Inter-regional différ_ences in industry employmeﬁt levels occur, also,
in the employed work force series (table 5.4). These differences correspond
with tﬁose shown earlier, except for government emplovment. Federal,
state and local government enterprises are listed seperately because of

their similarity "With private industry. All industries are engaged in pro-
ducing at a price which covers cost<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>