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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 delineated for the study of local popula­

tion> employment and income changes which can be associated with a 

given pattern of commercial peat land utilization. Regional economic 

impact forecasts are presented for the Study Region which cover a three­

year construction period and a 15-year o·peration period. Two peat de­

velopment scenarios are identified and compared with a baseline fore­

cast series without peat land development. Related demographic and 

economic data are presented, finally, for the 19 counties in three sub­

state development regions in northern Minnesota where future peat land 

development is most likely to occur. 
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SlJMJVLL\RY AND CONCLUSIONS 

Peat land development effects are measured by changes in local 

population, and industry gross output, employment., value added, and 

earnings. This study was focused on peat land development .for five peat 

related industries -- agriculture., synthetic gas (and chemical ) production., 

synthetic gas distribution., peat coke production, and peat mining. One 

economically viable example of each vvas included in a composite develop­

ment scenario assumed to begin in 198 5. Potential impacts from this 

scenario are projected using the lV[innesota Regional Develop1nent Simu­

lation Laboratory -- SIMLAB. 

Forecasts under the composite peat develop~ent scenario show a 

local population increase of about 18., 700 persons in the early years of 

development. At the same time, gross output would increase by $529., 400., 000 

(in 1970 dollars)., employment would increase about 12,400 persons, and 

earnings from wag-es, salaries and proprietorial income would increase 

about $95., 650,000. In addition., this scenario would also have a signifi-

cant supportive or sustaining effect on the local economy should there be 

a dovmturn 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 stemming from higher 

energy costs \Vas 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 becorn.es available. 



In demonstrating these results., this study has exhausted available 

in.formation. Yet, many information gaps remain.. In particular, more 

complete information is needed on peat extraction and drying procedures 

and the labor force needed to do this. In addition, specific information is 

needed on the location 0£ the proposed peat gasification plant. This is 

particularly important because some socio-economic impacts from gasi­

fication may spill outside the eight-county $tudy Region into Beltrami 

County, and to Bemidji, if the plant is located very near the western 

edge of Koochiching County, or in Beltrami County.. I£ the plant is ac­

tually located in Beltrami County_ the Study Region _must be expanded to 

include the larger impact area. The geographic incidence of these impacts 

\vould change. Their magnitude, however., would be very nearly the same 

as those reported here .. 

More place-specific information is needed to evaluate irn.pacts on the 

demand for roads, utilities, schools, and other public services. Avail­

able infor.mation does not make this possible. Increased demand for 

sen.rices would have important implications for local public finances that 

should be addressed in any further work. 

In -this report, a start in providing the additional place-specific 

in.formation is made in the analysis of population, industry employment, 

personal income, agricultural -production., and local government trends in 

fr.Le 19-counties in the three substate development regions of northern 

).linnesota. 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 RESOLRCE 

DEVELOPMENT IN NOR THE RN MINNESOTA 

\\'ilbur R. Maki, Leonard A. Laulainen., Jr . ., and Patrick D. Meagher!_/ 

Study of socio-economic effects of peat resource development is 

concerned with changes in employment, income and population resulting 

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 li_e in 

three planning regions. However., detailed analysis of peat resource de-. . 

velopment is confined to the eight-county Northeast Minnesota-Douglas 

County., Wisconsin Study Region. The Study Region contains significant 

quantities of peat with the most -potential .for. development.· 

Northern 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 

l / 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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cominant. }Iuch of the economy in the region is dependent, therefore, 

on primary resource development -- agriculture, mining and timber 

production. 

The degree of urbanization in northern M. innesota varies widelv with 
,J, 

the highest concentration of urban population associated with the mining 

and metropolitan development in St. Louis County (table 1. 1). Detailed 

analysis in this report is confined to the eight-county Northeast Minnesota . 

and Douglas County, Wisconsin Study Region, which is the most populated 

part of the extended region,. 

Population concentration is coupled with industry concentration, \vhich, 

together, enhance a potential market for the products of peat land develop­

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 \Vithin the eight-county Study Region. This Region includes exten­

sive areas of peat land, especially in Koochiching and Aitkin counties. 

Businesses which sell equipment., parts, supplies, and services to the 

taconite industry already are located in Virginia, Hibbing., Ely, and other 

places in the Study Region. Should peat land development occur, it is very 

likely that the existing Study Regi9n infrastructure, which is dev~loped to 

serve one extractive industry, would be easily extended to serve the 

peat industry. The Study Region also includes the Duluth-;3uperior metro­

politan ar-2a, \\·hich is a potential market £or peat products and serves as 

2. base for re~ailing, service, and other industries which may be affected 
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l'ablc 1. 1. Estimated total population ln specified county and plannlng· region, northern Minnesota and Douglas County, Wh;consin, 1970 

Urban Rural 
Nonfarm 

2, 500 to 10,000 to . 25, 000_ Total Incorpora- Other Farm Total Total 
9,999 • · 24,999 and over ted Places Rural 

(number) 
orthwest Region: 

Kittson 3,789 752 2,312 6,853 6, 853 
l\·1 ars hall 5,587 1,446 6,027 .13,060 13,060 
Norman . 4,655 945 4,408 10,008 10,008 
Pennington 8,444 ----- 8,444 481 ·1. 238. 3,103 1, 822 13,266 
Polk 15,951 15, 951 5,344 4,941 9,099 _18, 484 34,435 
Red Lake ... __ .... _. 2,724 98 2,566 5, 382 5,388 
Hose au 2,552 2,552 2,335 1,927 4,755 • 9,017 11,56~) 

.cgional Total 26, 047 0 0 26,947 24,915 10,447 32,270 67,632 !M, 57D 

feadwaters Region: 
Beltrami 11,-457 11,457 1, 306 8,495 s, 11s: 14, 916 26,373 
Clearwater 2,495 2, 382 3, 136 8,01:l 8,013 
Hubbard 2,772 2,772 622 4, 803 2,386 7, 881 10·, 583 
Lake of the Woods 1, 767 1, 191 1,029 2,987 3, 987 
i.\Iahnomcn 1,815 869 2,954 5,038 5,638 

egional Total 2,772 11,457 0 14,229 8,005 17,740 14;620 40,365 54,594 

.rrowhead Region: 
Aitkin ----- 2,560 5_, 427 _3;415 11,403 11,~03 
Carlton 8,827 8, 827 4,590 11, 037 3, 618 19, 245 2a,on 
Cook 1, 301 1,401 721 3,423 3,423 
Itasca 7_, 247 7,247 • 5,606 19,446 3, 231· 28, 283 35,530 
Koochiching 6,452 ----- 6,452 4,442 5,047 1,190 10, 679 17,131 
Lake 7,855 7,855 35·2 4,647 ' 587 5,496 13,351 
St. Louis 29,608 28,554 100,578, 158,740 13,648 41,885 6,420 61,953 220,603 

e"'lonal Total b . 59,989 28, 554 100,578 189,121 ·32,509 88, 890 19,083 140,482 329,603 

OT.AL, northern MN 89,708 40,011 190,.578 23·0, 297 • ?5, 429 117,077 65,973 248,479 478;776 

lot1glas C'o1111l.Y, Wl 0 0 n, 237 :32, 2a7 l l, 101 1, :nn l~.·'120 ·1-1, (i~i? 
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by peat land development. Finally, the taconite industry is a heavy energy 

user which may seek an alternative energy source, such as peat, in the 

event that natur_al gas supplies -are curtailed.'!:._/ 
. . . 

About 3, 350, 000 acres of peat land are located in the Study Region with 

about 1, 150, 000 acres, or one-third, being located in Koochiching County. 

Of this total, about 20,000 acres are already develope~, with 14, 00·0 

acres located in Aitkin .. County. Nearly all the developed acres are in 

agricultural production, with about 10,000 acres in hay, 2,500 in grain., 

and the rest in wild rice. Some acreage is also devoted to peat extraction 

for horticultural purposes, principally at one site near Cromwell in 

Carlton County. 

Peat Land Development Potential 

A search of available literature and expert consuHation 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, peat land development refers to its use in 

crop production, potentially for cold season crops such as spinach, 

brocolli, carrots, celery, cabbage. 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 
-1 Tom Alexander, "New Fears Surround the Shift to Coal''• Fortune, 

93(10), :'.\ovember 20, 1978, 50-60. 
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County is the most likely location for agricultural development because of 

the large amount of peat land which is already served by a well-developed. 

road network. It is assumed that mostly hay and, possibly, feed grains 

would be produced on the new peat land. 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). Expanding production of 

these crops would make possible expansion of the local livestock industry. 

Other possibilities £or peat land agricultural production seem 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 purposes, primarily soil 

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 11 • • • activated carbon for waste 

water filtration, coke for metallurgical purposes, and chemicals such as 

ACIDS, 
furfural. h-umicft and, phenols and alcohol", as reported in testimony pre-

sented before the Minnesota I:,egislature. ~/ No Minnesota peat land is 

3/ 
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 beco1ne 

economically attractive should an anticipated shortage of metallurgical 

coql develop in the 19801 s. 4 / 

Other industrial uses appear less likely.§../ Peat-sand filters are 

currently used in Minnesota for filtration of sewage effluent from camp­

grounds and wayside rest stops. Peat is also used as an oil absorbent 

medium for controlling oil spills. The potential peat land development for. 

production of environmental products is unknown or.,· at.best, small because 

of the availability of other products. For these reaons., environmental .uses 

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 11 ., a 

terminology used in this report even though it is a contradiction in terms. 

Peat £ired plants have been built' in Finland 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/ 

5/ 

"A Smoldering Crisis in Coke", Business Week., Number 2561, 
November 20, 1978, 73-76. 

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, 
J.\;Iinnesota, submitted to the Minnesota Department of Natural Resources, 
February, 1978. 
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shortages.~/ Should peat gasification occur, utilities would distribute the 

gas to users within Minnesota and elsewhere. For this reason, the im­

pacts 0£ distribution and use of the synthet_ic gas are also considered in 

th.is report. 

Finally, peat utilization for industrial chemicals and/ or for gasifica­

tion will necessarily involve peat mining. 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 employ-· 

ment estimates presented in the.next chapter of this report are tentative 

and subject to further revision .. 

In summary, pro::,pects of peat land development £or agricultural 

p11rposes are high in Aitkin County. Also peat coke and synthetic natural 

gas may be produced from peat. Some, or ~ll, of the gas used by local 

industries and/ or residents may eventually be derived from peat. Peat 

coke and gas production will necessarily 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, 

scenarios concerning these potential uses 0£ peat are presented as the 

next step toward estimation of peat land development impacts. 

6/ Private communication from Mr. A. M. Rader, Minnesota Gas 
Company, 1978. 
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Study Objectives 

For the entire area of study in northern l\linnesota, the primary 

study objective is to assess the socio-econ~mic 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 Regional Development Simulation Laboratory). Direct, in­

direct and induced effects of peat land development are derived with SIMLAB 

for one part of the larger study area. 

Direct e.ffects 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 

affected. 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 SIMLAB. In this process, 

:r::onetary calculations and projections are made in 1970 dollars. Real 

c:-ianges in income and output resulting from peat land development can 

I' 

Further details on how SIJ.VILAB works can be found in the _.\ ppendix. 



10 

A series of ass_umptions are delineated for this study. First the qualitative 

assumptions pertaining to the nature of peat land development are defined. 

Second, quantitative assumptions as to levE:ls of potential peat land develop­

ment in the Study Region are established. Third., baseline forecasts are 

prepared which show ·projected levels of population., employment, income 

and production without peat land development. Fourth.,. a series of peat 

land development forecasts are prepared to compare with the _baseline 

forecasts. The impacts of peat .land development are then measured as 

the difference bet\veen baseline and development projection of socio-econon1ic 

indicators such as population., employment, and income. Finally., a series 

of chapters document the details of the procedures and data used in the 

socio-economic impact forecasting and simulation of peat development 

impacts. 

The plan of the study report is to present, first, - the economic fore -

cast for the prLrnary Study Region -- the eight-county Northeast Minnesota 

and Douglas County., Vlisconsin Study Region. Next., the procedures and 

data used in the socio-economic impact forecasting and simulation are 

presented. The documentation includes a background discussion of popu­

lation and labor force tr~nds 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 incorne 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 data provide 

a factual basis for relating the regional peat land development impacts 

to local government fiscal conditions \vithin each substate development 

region. 



12 

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 

ln northern Minnesota. The focus here is on the total economic effects 

of the five development potentials. Economic effects are represented by 

the level and distribution of (1) gross product and income, (2) employment 

and unemployment, and (3) labor force and population. They are measured 

Lr1 terms of projected changes in the level of each of the principal economic 

indicators. 

A key variaqle 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 are de­

rived by means of a regional economic impact forecasting system ,vhich 

simulates the overall process of economic growth and development in the 

eight-c-ounty Study Region. By confining the study of the economic effects 

of peat development to this Study Region. the data base for the recently. 

completed copper-nickel study report can be utilized for the peat study, too. 

Thus. the combined total effects of both peat development and copper-nickel 

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 progran1ming language is 

8 / In the presentation of study findings. however, the effects of copper­
nickel development are omitted. 



needed in performing the computer simulations of the Study Region 

economy under the two sets of assumptions.~/ 

Presented in this chapter is the unfolding bf the economic implications 

of ·peat development in the eight-county Study Region. First., an over­

view of projected changes in the Study Region economy is presented by 

comparison of estimated 1970 and projected 2000 levels of selected 

economic indicators. Second., the historical and the projected base year. 

levels of an expanded series of economic indicators are presented as 

·reference levels for the determination of development impacts. Third., 

the transition of the Study Region economy from 1970 to 1985 and 1985 . 

to 2000 levels of economic activityis presented., agaip.., in terms of a few 

significant economic indicators. Finally .. the projected regional economic 

effects of peat developrn.ent 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 output, 

input and employment (table 2. 1). ,~rhile 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 

9 / A user manuel is available for a user-prepared computer simulation 
of alternative development options. 



1~a 
Iabl~ 2.i. Pr~jccte<l chnnge Ln grnss output and value added (in 1970 dollars) and total 

e~ploy~ent i~ specified industry, baseline change and develop~ent increment, 
:-::>:thern :.-linnc:sot"a and Douglas County, Wisconsin, 1970-2000. 

No. 

l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
2·4.-
25. 
26. 
27. 
28.-
29 .. 
30. 
31. 
32. 

:..i ·:es toe~ 
,Jt:':.e::- ag. 
?2:at:.and a 
.:.;. =or :::is 
~ron ore 
:Jtier r:-ter.o 
C:o?per o::-e 
:{,.,c ?perop 
:-!nc ?Per>.;g 
~;onmetalr..i 
?eat Ninin 
Constructn 
Food kindrd 
Ap?arel 
Logging 
~food prod 
?aue!." prod 
?rincing 
Cr:arr.icals 
?eat che::l 
Peat coke 

. Petroleu::1 
Ruober plas 
Stone clay 
Iron metal 

• Copper met 
Copper rol 
Other metal 
~fetal fab 
~fachinery 
Elec mach 
~-11s ::i.anuf 

___ Gross ____ Out nut ___________ Value_ Added _ Total Employmen_t_· __ 
Basel.,ine Developi1,ent Baselirte Deve.1oprnent Baseline Developm2nt 

ChangP Incr\·ment Change Increment Change Increment 
·T$ l , 000) • ( $1 , 000) ( S-1-, O~O~O-c-)--(-,-$-1-, -00--0...,..)--,--(-n-'o"'-. -) ____ (_n_o_. -) --

30,137 
14,464 

0 
17,138 

454,480 
1,279 

0 
0 
0 

4,630 
0 

180,972 
183,203 

19,431 
54,678 
43,812 

278,261 
25,506 
3,938 

0 
0 

-8,997 
2,355 

13,257 
.10,636 

0 
0 

2,835 
27,302 
12,744 
22,247 
33,923 

4,150 
1,564 
9,015 

588 
208 
55 

0 
0 
0 

194 
65,098 
24,596 
29,163 
10,796 

90 
64 

5,824 
7,016 
1,971 

217,339 
3,719 
2,608 

413 
-398 

4,394 
0 
0 

2,369 
1,540 
5,086 
5,936 
5,447 

? , 94Lf 
7,145 

0 
10,407 

254,327 
781 

0 
0 
0 

2,643 
0 

76,529 
53,449 
8,154 

24,524 
19,255 

ll 7,835 
12,739 

1,485 
0 
0 

-2,467 
1,125 
6,019 
4,709 

0 
0 

1,070 
12,136 
33,192 
11,680 
15,419 

1,232 
764 

5,091 
357 
117 

34 
0 
0 
0 

111 
41,041 
10,401 
8,509 
4,530 

40 
28 

2,466 
3,054 

744 
112,236 

1,647 
715 
198 
181 

1,945 
0 
0 

895· 
684 

2,927 
3,166 
2,476 

-1,472 
-969 

0 
582 
-22 
-46 

0 
0 
0 

-13 
0 

1,141 
19 

168 
-228 

293 
2,923 

378 
-55 

0 
0 

-198 
-33 
453 

1,372 
0 
0 

-19 
645 
281 
-23 
151 

51 
23 

102 
22 

0 
l 
0 
0 
0 

12 
1,161 

465 
234 
286 

1 
1 

105 
254 

23 
1,308 

.31 
14 

8 
-19 

77 
0 
0 

17 
so 
74 
42 
56 
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year, 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 £or the peat development 

option. Thus, the difference between the baseline option and the develop­

ment option of $868,876,000 in gross output (see Col. 2, table 2.1) is the 

first measure of total peat development impact (without copper-nickel 

development). 

An alternative measure of development impact is given in the increase 

in value added by primary inputs which are acquired by producing sectors 

from resource O\vners. This measure is approximately equivalent to the 

gross regional product. It includes all income payments of local pro­

ducing sectors to resource owners in the Study Region. For the 1985 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 industry groups in output per worker 

and value added per worker, the peat development impact on employment 

v,-ill not only vary from one industry to the next but it \vill differ in its 

:r:cagnitude from the two previous measures. The total (direct, indirect, 

and induced) development impact on employment is given by the difference 

ot 18, 2-±3 in the employ::1ent increases for the two options (see, col. 6., 

t=-:Jle 2. 1). 
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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 statements 

on the total development impact. Year.:..to-year changes in population, em­

ployment, gross output, personal consumption expenditures and per ·capita 

income are summarized for the Study Region. A composite development 

scenario is presented vvhich starts with peat-related construction in 1982 

and peat-related production in 1985. 

Composite Development Scenario 

In the composite development scenario, all industry activity -- peat 

land crop production, peat gasification and distribution., peat 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 £or different reasons in 

different industries. Peat land agricultural production is linked to the pro­

duction of livestock products which, in turn, is linked to the level of 

personal consumption expenditures. As study area earnings and consumer 

expenditures rise, consumption of livestock products rises and, with 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 output are allowed to 

increase at about O. 8 percent per year, a rate chosen to represent ef­

ficiency improvements in the gas and coke plants as old equipment wears 

o_ut and new, improved, equipment replaces it. Peat mining output also 
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increases quite as fast because, presumably. peat utilization would become . 

more efficient over time. The volume of synthetic gas delivered by the 

gas utility is allowed to increase slo\vly because of efficiency improvements. 

Similar assumptions concerning efficiency, which are derived from pub­

lished sources101 are built into each of the 55 industries in the study area 

SiiVILAB model. All 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 environmental and. occupational safety and 

health problems. These could beset the synthetic gas plant as well but it 

is assumed that this very large operation will have the financial resources 

to overcome them and improve labor productivity at the same time, an 

option not always open to small industry. 

Earnings are also projected to increase except in peat land agricul­

ture where the employment declines. Worker productivity increases 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 v:orker by industry used in Sil\1LAB are from published 

11/ sources.-

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 de:r:-ived from the baseline projec­

tions presented in later .chapters (and in the preceding section of this 

chapter. 

Industry gross output is derived, next, given the interindustry structure 

and projected exports., personal consumption expenditures and other fianl_ 

demand components. In the baseline projection series, industry gross 

output nearly doubles, from $2. 9 billion to $5. 6 billion., in the period from 

1970 to 2000. 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 employnient and output per worker. 

11/ 

The development projection series follows the growth trends of the 

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 'C. S. 
Department of Labor., Bureau of Labor Statistics, The Structure of the 
U. S~ Eco!lomy in 1980 and 1_985, op. cit. These estimates are then 
adjusted upv;ard or downward to correspond to regional earnings data 
supplied by the U.S. Department of Commerce, Regional Economic 
Information Service. 



Table 2.2. Selected baseline and development indicators, northeast Minnesota and Douglas County,Wisccnsin, 1970-2000. 

co Income per Employed 
,-t Gross Output Pe.rs Cons. Exp. Person Work Force _____ Popu.lA t ion ______ 

llase- • Develop-
·-·-·-··--

Base- Develop- Base- Develop- Base- Develop- Bai:;e- DevcJop-
Year line ment line ment line mcnt • line ment line ment 
••••- .. -•-·--- - _,_ -••-H----- --------~--- -· --··- --··-------------·--·-- ------------ . 

(mil. $) (mil.$) (mil.$) (mil.$) ($) ($) (thou.) (thou.) (thou.) (thou.) . 

l970 2,923 2,923 629 629 2,28B 2,288 135 .o 135.0 375 ·375 

19821• 3,988 ·4,119 856 856 3,520 J ,f1Gl1 lM.8 168.2 %0 3(>() 

19831< /1'] 06 4,296 8B8 903 1,619 '1,67?.. 169.2 175.0 '3fi/1 '.\711 
198/itc l1, 225 L1, 455 930 995 3,710 3,788 173.7 181.9 369 J8L1 
1985 4,351 4,94l1 981 1,081 3,780 3,913 178.8 l.90.4 377 389 
1986 4,485 5,114 1,035 1,140 3,894 3,950 181.0 193.1 379 398 
1987 4,619 5,325 1,072 1,195 3,925 3,985 183.0 196.9 383 404 
1988 4,722 ·5 ,454 1,091 1,235 3,973 4,053 183.4 198.5 384 L106 
1989 4,803 5,552 1,104 1,259 4,018 4,112 183.2 198.9 384 407 
1990 4,889 5,659 1,11.6 1,284 4,072 4,167 • 182.1 198.5 382 407 
1991 4,968 5,755 1,121 1,300 4,135 4,233 180.4 197.5 379 405 
1992 5,044 5,845 1,119 1,307 4,199 4,301 178.4 195.9 375 402 
1993 • 5,123 5,937 1,111 1,306 li, 26 7 4,370 176.3 194.3 370 397 
1994 5,205 6,028 1,099 1,300 4,341 l1, 44 7 174.5 192.6 36lf J9'3 
1995 • 5,275 6,122 1,087 1,291 4,l128 4,527 172.0 191.0 359 387 
1996 5,337 6,194 1,074 1,281 4,510 4,042 169.1 188.2 352 381 
1997 5,399 6,261 1,053 1,267 4,593 4,705 166.0 185.1 344 374 
1998 5,453 6,320 1,027 1,243 4,688 4,795 162.5 181.5 336 366 
1999 5,505 6,374 998 1,213 4,788 4,889 158.9 177 .6 327 357 
2000 5,552 6,421 965 1,177 4,895 4,988 155.1 173.4 317 348 

Total Increase 90 120 53 87 57 118 15 28 -15 -7 
1970-2000(pct.) 

•• -··- ·-· - ·- ···-·-· -· --- ------··-·--··- ·-·--·- _,._ - -· - -- .. -- ... - ... ··-· ... 

i( Com; true tion period. 
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baseline projection series. The accelerated level of peat-related invest­

ment and related output expansion assumed in this series results in a 

gradually increasing development increment. The gross output increment 

noted earlier is accompanied by a personal consumption expenditure incre­

ment and also a total earnings increment, which are part of the output 

multiplier dynamics. 

Projected peat land development is associated with increasing levels 

of industry output and employment \Vhich sustain overall economic growth 

in the eight-county Study Region through the entire projection period, 

except £or the employed work force. The employed work force in the 

development option is projected to reach its peak level in 1996. vVith 

peat land development, population and employment levels in the Study 

Region reach peak levels in 1988 while personal consumption expenditures 

are projected to peak in 1991. In the development 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 anci the 

subsequent increases in industry output to the long-term effects of accumu­

lated increases in output-increasing capital in agriculture, mining, manu­

facturing, utilities, and all other industries directly and indirectly affected 

by the increases in peat production. 
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l\'Iuch 0£ the projected expansion in the Study Region economy under the 

peat land development option for the 1985 - 2000 period is associated with 

.~xpansion of related industrial chemicals and synthetic gas production in 

the Study Region. The projected increase in chemical and gas production 

assumes a potential increase in their exports to markets outside the eight-

county Study Region. In th~ p:r:ojection series. the industrial and 

the agricultural uses of peat land are combined in a composite development· 

projection series. 

The local economic effects of two alternative composite scenarios of 

Study Region peat land development are considered here.. Each alternative 

includes crop production, peat gasification, gas distribution., peat coke,. 

and peat mining. Only composite scenarios are considered for a number 

of reasons. The impacts of crop production and peat coke production are 

not measured separately because these industries are too small to have· 

measurable impacts relative to the present amount of economic activity 

in the Study Region. Peat mining is not considered separately because it is 

unclear why p_e~t would be mined and shipped outside the Study Region wit:1out 

processing. Obviously., peat mining, peat gasification, and gas distribution 

are interrelated industries that must be considered simultaneously in im­

pact analysis. 

Under these circumstances, two p~incipal scenarios involving peat­

related industries emerge. In one scenario, the synthetic natural gas £ron1 

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 \Vhich 
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seems particularly cogent at the present time in view of possible natural 

• gas curtailments. These scenarios could have considerably different 

impacts. In the first, the impacts are solely from peat industry purchases 

~£(supplies and services and from workers hired to produce the peat­

derived proc:ucts. In the second.,. there may be additional impacts stemming 

from the substitution 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

owners. The effect on business is also. of potential concern since, for 

reasons expl3.ined below, higher energy costs may reduce the rate of study 

area economic growth and offset, to some extent, the increases in study 

area econorr.ic 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 industry 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 9f peat industry production may be signifi­

cantly affeci::ed by carry-over effects of construction activity with impli­

cations for tie nature of production period impacts. For· example, Study 

Region population and labor force may be larger as a result of construction 

activity and :his may affect the process of adjustment 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 series 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., 

Impacts From Construction of Peat Industry Facilities 

Construction of peat industry facilities vvo uld have significant impacts 

on socio-economic conditions in the Study Region.. Direct effects would 

be generated by the household spending of construction \Vorkers and con­

struction industry spending for supplies, materials, and services furnished 

by Study Region firms. These ""ould 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 assump­

tions already explained, peatland crop production, peat gasification and 

distribution, peat coke production, and peat mining would co_mmence sim­

ultaneously in 198 5.. Construction of peat industry facilities is assumed 

to occur in 1982, 1983., and 1984. The synthetic gas plant 1,.vould be the 

principal part of this construction activity. Expenditures on gas plant 

buildings, excluding equipment., would amount to about 8105 n1illion 

(1970 dollars) annually for three years. A modest amount of .construction 

activity., about $10 million per year;, is assumed for the other peat in­

dustries during the 1982-1984 period. 



Construction ·of the peat industry facilities will generate increases in 

business volume which., in turn, would lead to increases in employment 

and earnings. However, these effects will endure only as long as con­

struction continues. Cons1trudion will also generate an influ.x of construction 

workers, their families., and other persons responding to employment op­

portunities associated with construction activities. These additional people 

may require additional public services., as well as housing. Decisions 

concerning these needs may be required of study area public officials. 

Hence., the potential population influx during the construction period is a 

matter of interest to government. SIMLAB forecasts of construction 

period population changes in the Study Region are presented in table 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 industry construction arE 

shown in the columns following the 1982 and 1984 baseline projections. 

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., 3 50 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 \vould not ::)e 

diffused through the Study Region economy. The population impacts 
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T:1hlc ?. J. Estimated and Proj0c:ted Total PopuLition in Specifi.ed Age Groups, Peat Study Region, 1977-1981.,: 
Construction Phase. }j 

Age\ Croup 

·-----·--- -- ----... 

1-5 

6-13 

14-17 

l 8-2 i1 

25-J!f 

"\') .- '1/f 

55-64 

65+ 

Colurnn Total 

Crand Totr1l 
-----------

1977 
Raselinc 

32,761 

44,703 

31,376 

tf 7,298 

45,178 

78,682 

39,912 

42,644 

362,554 

362,554 

1982 -----
Rnsclinc Construction 

Increment 

(number) 
35,463 0 

41,969 1,128 

20,712 509 

46,468 1,284 

57,216 1,453 

78,240 1,169 

36,976 315 

43,453 103 

360,497 5,961 

366,458 

37,821 

43,397 

19,862 

43,616 

65,998 

78,1.45 

36,150 

43,819 

369,108 

1984 
C:onstn1cti on 

Increment 

499 

2,459 

1,170 

2,573 

3,960 

3,184 

770 

201 

14,816 

383,924 

1/ The baseline projection represents study area socio-economic events as they would unfold in the absenL·.e of peat 
i11d11stry development. The impact forecast represents tile dev.iation from thl' baseline c,wsc,d hy pc;it intl11:-,t.rv 
development. Tlrns, total forecast popu1atlon in the event of development Ls the sum of ba~,clli)c an,l irnp;1ct 
forecasts. 
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\•:ould consist primarily of construction workers and their families. 

By th~ third year of construction, in 1984, the Study Region econ01ny 

\Yill have had time to expand to produce the additional goods and services 

needed to meet the requirements of the construction industry and tte house­

holds of construction workers. This expansion will create additional job 

opportunities so that in 1984., employment is projected to increase by about 

8, 200 persons over its 1984 baseline level., with 2, 700 people employed in 

peat industry construction. Table 2. 3 shows that the projected population 

change is 14, 800 persons or 4 percent above the 1984 baseline level of 

369., 108. 

First Scenario: Impacts From Peat Industry Operation Only 

\Vith construction completed in 1984, the peat industries ,;,,vould com­

mence operations in 1985. For the study area economy; the year 1985 

v:ill be a year of transition from the earlier impacts of construction to the 

.1-;?.ter impacts of day-to-day operation. Impacts from operation will begin 

to emerge clearly after a period of adjustment so., the tables which follow 

show SilVILAB forecasts of peat industry operation impacts beginning in 

1986. 

Population. Table 2. 4 shows the projected impacts of peat industry 

operation on Study Region population. In table 2. 4, the projected impacts 

increase with time as can be seen by comparison between 1986., 1995 and 

2000. This phenomenon is not caused primarily by growth in the peat 

industries. • It is the result of a dovmward trend in the Study Region 

population \Vhich can be seen in the baseline projection. During the 
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Table 2.4. Estimated and Projected Total Population in Specif:i.ed Age Group, Peat Study Region, 1977-2000: 
Development Phase. }j 

Age r.roup 

··--·--

1-5 

6-13 

14-17 

18-24 

25-34 

35-54 

55-64 

65+ 

Column Total 

Grand ·Total 

1977 
Baseline 

32,761 

44,703 

31,376 

47,298 

45,178 

78,682 

39,912 

42,644 

362,554 

362 ,551.i 

----··---·· --- --------

1986 
Development 

Baseline Increment 

40,025 1,219 

44,517 2,802 

21,633 . 1,500 

38, 776 1,963 

73,885 5,405 

80,805 4,923 

35,375 983 

43,988 -77 

379,004 18,718 

397,722 

------~--·- -- --·····-•-- -----·-------· --- ··--------- -----·-- --------------·- ....... ---------

1995 2000 
·---• ------,..----------·-·---·--·--·---· ----·-. 

Development Devc.lopmcnt 
Baseline Increment · Baseline Tncremcnt 

---------------·----------------- ----- - ······----· -·--•-" 
... - - _.. ________ - ... 

35,098 

49,814 

20,529 

25,866 

50,590 

104,074 

31,395 

41,153 

358,519 

3,612 

2,925 

1,042 

3,560 

5,653 

9,881 

1,450 

749 

28,872 

387,391 

24,877 

44,608 

21,118 

21,937 

24,864 

111,543 

• 30,970 

37,504 

317,lt21 

3,672 

4,314. 

1,273 

1,727 

6, 1 2 l 

10,632 

1,873 

926 

30,538 

347,959 

1/ The baseline projection represents studyar.ea 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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co:::-nputer analysis, this trend was traced to dovvnward trends in employment 

in. taconite mining and manufacturing after the mid-1980 1 s (sho\vn later 

in table 2. 5). Employment in these two economic base industries 

is projected to decline because of anticipated increases in worker produc­

ti-Iity resulting .from modernization and mechanization of plants and equip­

ment. The peat industries appearance in the Study Re~"ion at the onset of 

declining employment in mining and manufacturing has a sustaining effect 

or.. the Study Region economy. People who \\Ould otherwise leave the Study Re-

gion \Vhen they become unemployed because of trends in mining and manu­

facturin_g are able to stay because or opportunities generated by the peat 

iEdustry development. The sustaining effect is not strong enough to reverse 

the dO\vmvard trend in Study Region population. This can be seen in table 2. 4 

by noting that in the year 2000 the population is projected to be 347,959 

y;'ith peat industry development as compared to 387, 391 fiwe years earlier in 

199 5. Study 'Region population with peat industry development in the year 

2000 is also projected to be less than_th~ baseline population in 1995. 

Gross Output. Gross output., the value of production in producer1 s 

prices, is a measure of study area business volume. Peat industry opera­

tions will affect Study Region business volume primarily through purchases 

o..: supplies, materials, and services from other area firms., and through 

S?ending of peat L"'ldustry, payrolls. Secondary effects will occur when 

£i~ms serving the peat industry or the households of peat industry employees 

respend part of their revenues for materials and payrolls .. 

Table 2. S shows projected baseline levels 0£ gross output by study area 

i::-.. dustries for 1977,. 1986, 1995,. and 2000. Forecasts of increases in gross 
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Table 2.5. Estimated and Projected Value -0f Gross Output (in 1970 Dollars) in Specified Industry for Baseline and 
Dcvelop~ent Options, Pent Stu<ly Region, 1977-2000, Jj -- __________ _:_ __________________ ___._ ___________________________ _ 

No, 
Industry_ 

Title 

1977 
Baseline Baseline 

19~6 
Development 

Increment 

1995 
Baseline Development 

Increment 

2000 .. - ......... -·-·---- ··-·-·-·-·--...... -._ .. _._ 
Devc lopllll~n t 

Increment. 

(1,000' s of 1970 Dollars) 

1. Agriculture & Agr. Services 92,174 123,098 4,199 ll¾0,215 5, 7.01, ll1L1l652 6 '28/1 
2. Pe:1tl.1nd Agriculture 6,103 8 '9117 9,01.5 
'3, Iron Ores 585,403 694 ,Li87 0 887,772 0 l, 017, 504 0 , .. 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. )lanufacturing 982,075 1,265,671 46,579 1,478, 3fl 80,139 1,590,747 82,319 
7. Peat Coke 3,023 3,806 3,719 
8. Peat Chemicals & Synthetic Gas 198,122 213,324 217,339 
9. Transportation 190,347 235,53'7 3,789 276,387 11,651 298,491 11, 94 J 

10. Communication 37,266 52,645 2,724 68,550 5,317 76,230 5,596 
l l. Utilities 129,768 182,502 7,560 254,180 21,937 300,028 22,768 
12. Synthetic Gas Distribution - 177,981 193,232 195,686 
13. Trade 469,289 629,916 33,827 751,759 73,117 7611, 702 75,233 
1/i, Finance,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 
J 7. Government 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,li20,632 

----·-.. ···---·- --~- -- ----- .. ----· ---- ···-·----~-----------

Jj The baseline projection represents study area socio-economic events as they would unfold in the absence of peat 
industry development. '£he impact forecast represents the <lcv.tation from the baseline caused by 1wat industry 
development. 
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output because 0£ peat industry operation are shown for 1986, 1995 and 

2000. All data in table 2 .. 5 are in hundreds 0£ 1970 dollars. Thus, changes 

over time represent diiferences in the quantity of goods produced and/ or 

sold. In 1986, the projected gross output from the peat industries, sectors 

2, 4., 7., 8, and 12., is the sum of the peat industry data in the third column 

in table 2. 5, or $444., 428., 000. The projected impact on other Study Region 

industries is the sum of the other data in the same column" or $185., 006., 000. 

The total impact is $624., 434., OOQ. 

Of the $180, 006., 000 impact.,_ 26 percent is in• manufacturing., 

19 percent in trade., 14 percent in services., and 14 percent in construction. 

Thus, 73 percent of the increase in business volume caused by peat industry 

operation is found in only £our Study Region industries. Examination of the 

detailed computer output from which table 2. 5 was prepared 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. Increases 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 business volumn caused by peat industry operation seem about 

equally attributable to increases in purchases by industry and consumers.· 

Earnings. Industry income payrnents to households in the \Yage and 

salary payrnents and proprietorial income are a major component of value 

added. In the economic forecast, baseline projections of earnings from 

,;;:;ages and salaries in Study Region industries and forecasts 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 E~rnings of Employed Wo_rk Force in Specified Industry 
for Baseline and Development Option, Peat Study Region, 1977-2000. }_/ 

Industr -·· ----····-------_..__ ______ _ 
No. Title 

1. Agriculture & Agr. Services 
2. Peatland Agriculture 
3. Iron Ores 
4. Peat Mining 
5. Cons_truction 
6. Manufacturing 
7. Peat Coke 
8. Peat Chemicals & Synthetic Gas 
9. Transportation 

10. Communication 
11. Utilities 
12. Synthetic Gas Distribution 
13. Trade 
14. Finance,Insurance,Real Est. 
15. Services 
16. Other Industry 
l 7. Government 

Column Total 

1977 
Baseline 

25,148 

155,797 

102,405 
149,985 

53,503 
llf ,661 
13,355 

162,903 
42,078 

139,535 
13,214 

197,864 

1,070,448 

1986 
Baseline 

26,513 

208,973. 

143,456 
215,677 

73,108 
21,865 
16,450 

213,291 
57,790 

223,745 
14,893 

260,139 

1,475,900 

Development Baseline 
Increment 

Development Baseline 
Increment 

(l,OOO's of 1970 Dollars) 

439 23,365 864 20,929 
l,i74 1,104 

0 195,413 0 188,285 
14,446 17,353 
7,420 136,272 t0,076 135,739 
8,102 255,076 13,625 271,802 

350 494 
16,308 19,524 

2,519 84,552 4,037 86,663 
1,033 27,176 2,119 28,193 

447 17,019 1,776 17,310 
2,150 2,506 

13,607 239,456 23,569 232,374 
1,156 69,368 3,382 69, 180 
9,717 255,647 29,668 244,227 

70 14,890 68 14,908 
16,717 269,1~63 35,986 244,127 

95,655 1,587,697 166,151 1,553,737 

Deve lopmen.j 
Increment! 

i 

725 
• 854 

0 
18,503 
10,037 
13,290 

506 
20,837 

3,889 
2,122 
1,714 
2,'.S96 

24,487 
12,222 
31,798 

55 
38,117 

181,752 

Grand Total l,070,l148 1,571,555 1,753,848 1,735 ,'189 

----'! 

]j The b:1scline projection represents study area socio-economic events as they wo~l<l unfold in the ,1bsencc u f peat 
industry development. The impact forecast represents the deviation from the baseline caused by peat i.nJustry 
development. 
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. earnings are projected at $34., 428., 000 (1970 dollars) and the earnings 

increase in other industries is $6~, 227,000 . 

Earnings data in table 2. 6 includes only earnings from wages and 

salaries and ·proprietorial income . . Income from other s·ources , such as 

rents., interest., dividends, and social security, is not included. Incorn.e 

from these source~ in relation to per~onal income., is not likely to change 

significantly be~ause _:of peat industry development and operation. 

Employment. Table 2 . 7 shows projected baseline· levels of employment 

in Study Region industries and fore.casts of employment increases caused . 

by peat industry operations. Examination of the projected employment 

increases reveals that the principal impacts will be in the peat industries 

themselves and in trade (sector 13), services (sector 15), and government 

(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 v.o 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 impacts from peat 

industry operations stem from stimulation of local consumer spending. 

This conclusion is somewhat different than the one concerning gross 

.output. It was ·concluded that the largest gross output increases seemed 

equally attributable to industrial and consumer spending. 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. Estimated and Projected Total Zmplored Work Force in specified Industry for Baseline and De~elopment Options, 
Peat Study Region, 1977-2000. l./ 

l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
.9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Agriculture & Agri. Services 
Pentland Agriculture 
Iron Ores 
Peat Mining 
r.onstruction 
Manufacturing 
Peat Coke 
Peat Chemicals & Synthetic Gas 
Transportation 
Communication 
Utilities 
Synthetic Gas Distribution 
Trade 
Finance,Insurance,Real Estate 
Services 
Other Industry 
Government 

Column Total 

Grand Total 

1977 
Baseline 

3,680 

13,933 

7,233 
22,608 

5,069 • 
1,241 
1,427 

35,219 
5,669 

25.,878 
1,866 

24,921 

148,744 

ll~8,774 

1986 
Development 

Baseline Increment 

(number) 
3,716 118 

147 
15,831 0 

1,165 
8,305 614 

26,438 974 
28 

1,315 
5,345 113 
1,275 67 
1,533 82 

232 
42,567 2,834 
6,771 435 

36,939 2,316 
2,063 12 

30,174 1,972 

180,957 12,424 

193,381 

1995 
Devt' lopm,:-n t 

Baseline lncrefflenL 

2000 

Bi.lscl.ine 
DcVL~ 1 oprnl'n t 

Lnc rclllL!nL 

-----· 

3,088 108 
133 

13,036 0 
1,181 

6,950 513 
25,333 1,381 

33 
1,329 

4,80~ 213 
1,061 82 
1,467 157 

232 
41,363 4,313 

7,512 1,189 
39,748 4,734 

2,029 5 
25,576 3,396 

171,968 18 ,"999 

190,967 

2,732 

11,579 

6,285 
24,068 

4,47!+ 
919 

1,406 

37,152 
6,634 

37,059 
2,014 

20,806 

155,128 

1 n, 3n8 

% 
102 

0 
1,161 

465 
1,225 

31 
1,308 

186 
68 

14 l 
225 

4,011 
1,195 
4,832 

14 
3,180 

18,240 

-·-------------------------------------

lI The baseline projection represents study area socio-economic events as they would unfold in the absence cf peat 
industry development. The impact forecast represents the deviation from the baseline caust~d 11y peat industry de­
velopment. 
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in trade and services requires the hiring of more workers than a similar 

business volume i,ncrease in manufacturing. 

Second Scenario: Impacts From Consumption of Synthetic Natural 

Gas Within the Study Region 

Synthetic natural gas from peat may ·be used within the Study Region as 

a substitute £or curtailed supplies of natural gas. It is also possible that 

synthetic gas will be much more expensive than natural g.as. I£ so., energy 

costs to gas users will rise, especially if they cannot substitute a lower 

cost fuel. 

If energy costs rise., economic growth in the Study Region may slov;,; 

down £or at least two reasons. Higher energy costs may force households 

to spend less on other items. This may reduce the rate of growth in the 

. Study Region retailing and service industries. In addition., higher energy 

costs to business and industry may reduce profits.. Reduced profits may 

then result in reduced investment in new -plants and equipment. Ultimately., 

reduced investment may result in fewer new job openings and lower levels 

0£ employment in the Study Region. The alternative to higher energy costs 

sharp curtailment of energy use -- would inhibit economic _growth even 

r.c1.0re than the high energy costs. 

At present the Sil\1LAB model does not forecast the effects of higher 

energy costs on household consumption expenditures. A statistical study 

of how household spending patterns are altered by increases in energy costs 

relative to the cost of other goods would provide the information needed to 

r:iodily the SIJ\ILAB model for this capability. The model already has the 

capability to forecast the effects of higher energy costs on the rate of ne\v 
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i:1vestment. Accordingly, a con1puter simulation run was made in an 

attempt to determine if higher cost gas supplies would ultimately result 

in lo\ver 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 cost 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 mentioned, the SIMLAB model does not take possible adverse ef­

fects on household expenditures into account. In addition, a fifteen-year 

period may not be long enough for significant effects on investment and, 

hence ,emplo;y"Tilent to appear.. Finally, increased energy costs may be 

shared differently than was assumed. 

Further analysis o.f other possibilities seems fruitless at this time. 

l\Iore specific information on the cost of synthetic gas to users is needed 

and the SIMLAB model should be modified. lVIodification and adequate test­

ing would be time consuming and expensive and should only be undertaken 

v::hen it is clear that more specific gas cost information will be available. 

This information should include the expected price of natural gas and the 

cost of synthetic gas at the time the s;ynthetic gas is substituted for natural 

gas. In addition, information on which natural gas users \\·ill switch to 

another fuel should be available. 



35 

Il\TPACT MEASUREMENT 

Population, employment and income are the principal indicators o.f 

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 employment.,. and total income. Industry 

output and investment, and related data, are used, also, to show the 

specific industry impacts of each new resource development activity in 

t·:1e Study Region. 

l\Ieasurement of soci0-economic impacts of resource development is 

ci.ifficult, especially if the development is on a small scale and gradual in 

its attainment of full-scale activity. 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 synthetic gas plant construction). 

In this study, the peat land development option 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 

ic.entified as (1) the added capital expenditures for peat-related development 

2.:-id (2) t_he added peat-related production derived from these expenditures. 

E·or example, an increase in peat land utilization involves inveatment in thE 

-::;2at-related activity which incurs certain capital and operating costs. 
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The indirect effacts are the secondary consequences of the peat land 

development. Using t 1,c farm example, again, farm equipment dealers and 

farm marketing and processing businesses which serve the farm enter-- • 

prise will experien,'1\ growth in the total business activity. The level of· 

activity depends on Ille location and nature of the business and the amount 

of linkage with the peat land farm enterprise. Because of other inter­

business linkages, I lie secondary effects are diffused among a large 

number of businesBes. 

The induced eft\,cts are the tertiary consequences of the increase in 

payrolls and other i11come payments supported by the direct and indirect 

effects of peat la?-d ;1griculture. They account for the long-term effects 

of farm income exp,1nsion through farm household ~nd investmept expen­

ditures and, ultimalt, ly, through expenditure increases in the entire re­

gional economy. 

Measurement of the total effects - - direct,· indirect and induced - - o.f 

peat land development is achieved by use of various interindustry trans­

actions tables and o computer interactive program. These teC:hnical capa­

bilities bring togethe1· a host of economic impact analysis and forecasting 

models which inco1·ioorate the data series presented in following chapters. 

The forecasting ml 1dds are available on a standby basis for simulating 

alternative peat lattcl development options, starting with the five develop­

ment options identified earlier. 

Input-Output Framework 

Regional ecorn,m ic impact analysis and .forecasting depends, first, on 
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an accurate representation of the total regional economy in which the 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 regional economy. the industry-to-

industry linkages, and the industry output multipliers. 

Essential in building 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 classificatfon system was prepared for 

a total of 55 market-based interacting sectors (see, table 3.1). Because 

an all-inclusive classification system is used, s~veral of the interacting 

sectors are not located in Study Region, although they are located else-

,"'i·here in the Nation. 

A total of eight final demand and three primary input and import sectors are 

involved in the input-output system. !J:..f The final demand sectors show the 

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

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

56 Total Intermediate Purchases 
57 
58 
59 
60 
61 

Personal Consumption Expenditures 
Gross Private Capital Formation 
Net Inventory Change 
Total exports 
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 
58 Total Imports 
59 Other Value Added 
60 Total Outlays 
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Tabl::: 3. 1. Standard industrial classification for peat resource de\·elopment. l\Iinnesota, 

1978. 

i\O. Title 

1. Livestock & Livestock Prod. 

2. Other _.;gri. Products 

1967 u.S. 
Input- Output 

1 

2 

3. Peat Land Agr. Products 

4. Forestry & Fishery Prod; 
i'. 5., For., & Fish Serv. 

pt. 2. 05, ;_)t. 2. 02 

3,4 

5. Iron & Ferro Alloy Ores 

6. Other ::vretal Ores, exc. Cu. 

7. Copper Ore :.\lining, exc. MN 

8. Copper Ore :Vlining, MN, Open Pit 

9. Copper Ore :.\1ining, MN, Deep Shaft 

5 

6.02 

pt. 6. 01 

pt. 6. 01 

pt. 6. 01 

10. ifonmetal Mining 7, 8, 9, 10 

11. _:,g. Cr:emicals, Incl. Peat Mining pt. 10 

12. Constr:iction 11, 12 

13. Food and Kindred Products 14 

14. ..\pparel & Misc. Fabric Text. 15-19 

15. Logging Camps, Sawmills 20. 1-. 04 

16. Other Lumber & Wood Prod. 20. 05-. 09 
21-23 

17. Paper & Allied Products. 24-25 

18. Printir:.g & Publishing 26 

19. Chemical; exc. Peat pt. 27. 01, 27. 02-. 03, 
pt. 27. 04, 28-30 

20. Industrial Chemicals, Peat pt. 27. 01 

21. =1.Iisc. Chem., Peat pt. 27. 04 

22. Petrokum Refining & Relat. 31 

2:). Rubber & Leather·Prod. 32-34 

24. Stone & Clay Products 35, 36 

25. Prima~·v Iron and Steel 37 

26. Primary Copper 38. 01 

27. Cooper Rolling & Drawing 38. 07 

28. OT her Pr. ::\Ietal.s, Roll., Dwg. pt. 38 

Standard Industrial Classification 
Code {1972 Edition) 

0132,0133,0134,0135,0136,0139, 
pt.014,0193, pt. 0729 

pt. 0112, pt. 0113, pt. 014, pt. 0119, 
0122,0123,0192 

pt 0112, pt. 0113, pt. 0119, pt. 014 

071,0723,073,074,pt.0729,081,082. 
084,085,086,091,098 

1011,016 

013, 014, 015, 018, 109 

pt. 102 

pt. 102 

pt. 102 

14).. 142. 144, 145, 148, 149 

pt. 147 

15, 16, 17, 138, pt. 6561 

20 

22,23 

2411,2432,2433.244,25,2401,2499 

2431,2432,2433,244,25~2491,2499 

26 

27 

28, pt. 281, pt. 2861. pt. 289 

pt. 281 

pt. 2861, pt. 289 

29 

30, 32 

324-329 

331,332. 3391, :3399 

3331 

3351 

pt. 2819, 3334, 33:52, 3355, 3357, 3332, 
3333,3339,3341,3361,3362,3369, 
3392 



T :,hle. 3. 1 ( c ::;:1tinuedl. Standard industrial c la:-,s ification for peat resource de,.-e loprnent, 
·:,I::1nesota, 1978. 

::-:o. T itlr:-

:rn. F :::brica:ed Metal Products 

30. ::\iachinery exc. Elec. 

31. E :,s,ctric al i\-Iachinery 

32. ::\E.sc. ::\Ianufacturing 

.33. Trans~o~tation, exc. 

34. R &ilroac Trans. 

35. Hi~hway Pass. Trans. 

36. T:'."uck Trans. & Warehsg. 

• :3 7. _..\:r Tra:1s. 

:3 8. Corr..mur:ication 

39. E~ectric Service 

'±0. GcS Ser·.·ice, exc. Peat 

-1: 1. S.~,:1theses Gas from Peat 

-12. \\"3.ter & Sanitary Serv. 

43. "\N'.1o les::i le Trade 

44. Retail Trade 

45. F:nance & Insurance 

· 46. R2al Es:ate & Rental 

47. Hotels, Personal & Repair 

48. B·.:siness Services 

49. _.\ c:.to Reoair & Service 

30. .:-\:nuserr:ents 

51. :\I-3dic·al, Ed. & Nonprofit Org. 

12. F-::-deral Gov't. Ent. 

33. S:s.te & Local Gov't. Ent. 

14. c::1er 

:) :) . G :,i:er:irc.ent, Other 

1967 .u. s. 
Input-Output 

15,39-42 

43-52 

53-58 

13,59-64 

65. 04,. 07 

65.01 

65.02 

65.03 

65.06 

66, 67 

68. 01 

pt. 68. 02 

pt. 68. 02 

68.03 

69.01 

69.02 

70 

71 

72 

73 

75 

76 

77 

78 

79 

80 

2/ 

. . i 
Standard Industrial Classification Code 

(1972 Edition) 

342,343,344, 347,_348, 349(exc.3491) 

342,343,344,347,348,349(exc.3491) 

361, 362,365, 3 66 

19,371,373,374,375,379,38,39 

44, 46, 47(exc. 473 and 474) 

30,373 

41 

43,473 

45 

48 

491, pt. 493 

pt. 492, pt. 493 

pt. 492, pf. 493 

494-497, pt. 493 

50 (exc. manufactures sales offices) 

52-59,7369, pt. 8099 

60-64,67 

65 (exc. pt. 6561), 66 

70, 72, 76(exc. 7692, 7694, & pt. 7699) 

• 7 3 • ( e XC. 7 3 9 6) , 7 6 9 2 • 7 6 9 4, pt. 7 6 9 9, 81 . 
89(exc. 8921) 

75 

78, 79. 

80 (exc. pt. 8099), 0722, 82, 84, 86, 8921 

1/ 

1/ 

2/ 

l I 
::\'-::i: ~ncluc:-=-d in 1972 Edition, but included in 1967 U:S. Input-Output and 1~70 l\Iinnesota and 
::\':>:·:heas-:: ::\'Iinnesota Input-Output. 

') I 
- I .~:1 :,::1er ~0vernment employment and private _household em·ployment. 
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rest of Nation. In the Study Region, the largest end use sector is the 

household. Personal consumption expenditures account .for 72. 3 percent of 

total final purchases in the Region. Other end uses of local industry out­

put are: gross private capital formation, net inventory change, govern­

ment purchases - - federal, and state and local, arid net exports - - foreign 

and Rest-of-Nation. 

Only two primary sectors are listed; they correspond to a household 

sector and a combined business-and-government sector. 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 as 

dividend payments while part is paid to government in direct and indirec·t. 

taxes. Industry purchases of imports depict, finally, the income payments 

of local industry to businesses outside the Study Region. 

Final Demand Sectors 

Measurement of development impact starts with a series of final 

demand estimates and forecasts. First, the export market shares of local 

ind~stries are estimated. These estimates show the total exports (including 

a pro-rata share of .foreign exports) of each indu,stry 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 $526,918,700 

compares v::ith iron mining industry gross outputs of$ 563, 02-±, 000 in the 
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S:udy Region and $1, 929, 200, 000 -in the Nation. The regional market share 
11 

£or the iron mining sector is equivalent to 29. 2 percent of industry gross 

output including imports, in the Nation. This compares with a O. 036 per-

cent market share for the iron and steel manufacturing sector in 1970. 

Outshipments are made to buyers outside the region only for the mining 

sector. Iron ore sl?-ipments are sold for processing and direct utilization 

outside the Region, while manufactured iron and steel products are pur­

chased from sectors outside the Region. 

Sales of local industry outputs to local final demand sectors· are 

summarized, next, for each industry in the Study Region (see, table 3." 3). 

~o iron mining output, for example, was purchased directly for personal 

consumption, while intermediate were small in 1970. Iron and steel was 

produced in the Study Region in 1970, but this activity was closed down 

in the early 1970' s and, hence, the intermediate and loc·a1 final demands 

are not shown. Thus, an even larger portion of total employment in the 

iron mining industry is now engaged in producing for export markets 

than in 19 70. This industry 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 personal income taxes and total 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 Minnesota t\vo-region input-output system.1S' Projection s~ries 

from the Minnesota Regional Development Simulation Laboratory. SIMLAB,. 

are derived for the Study Region,.. given the projected final demand. The 

final demand forecasts include a series of 55 industry forecasts for the · 

'C. S. and the Study Region. 

In the preparation of the 1985 and 2000 Study Region final demand 

forecasts., the projected baseline option is used. This option., because 

i: provides essentially for projected levels of mineral industry develop­

ment without copper-nickel and peat mining .. is the "low" forecast for the 

S:udy Region. The peat development option (exclusive of copper-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 to the projected levels 

of total personal income and related business and government expenqi-

t'..lres. 

Projected levels of Study Region mineral industry production., and 

related non-mineral activity, are derived from the data presented 

earlier. The projected production levels are converted into equivalent 

1~_/ See: Henry Hwang and Wilbur R. Maki., Users' Guide to i\Hnnesota 
Two-Region Input-:Output System., Agricultural Experiment Station 
Bul. (in process). University of Minnesota, St. Paul .. Minnesota., 
1977. 
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levels of industry gross output (in constant 1970 prices). Industry out- . 

put in excess of final requirements is shown as net exports. Projected 

expansion in mineral production which exceeds the projected growth in 

total personal income is likely to show as a projecte·d increase in ex- •• 

ports from the Study Region while a deficit supply (due ~o capital re-

strictions, resource depletion and related reasons is shown 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. Eig:ht-County Stud.Y Ree:ion 
per. person (dol.) Per:-:;ional Income Pers. cons. 
United Minne- Per per- Total Per per-

Year States sota son (dol.) {mil. dol.) son (dol.) . ,_ 

1970 3,966 3,859 2,925 1,100 1, 524 
1971 4,022 3,. 872 2~ 941 1, 118 l, 508 
1972 4,213 4,018 2 842 1,063 1, 572 
1973 4,413 4,469 2, 903 1. 18.5 . 1,419 
1974 4,320 4,306 3,319 1, 391 1, 539 
1975 4,259 4,197 3,566 1,544 1,889 
1980 5,499 5,466 4, 115 2,000 2,599 
1985 6,280 6,280 4,666· 2,277 3, 135 

expend. 
Total 

(mil. dol.} 

573 
573 
588 
·579 
645 
818 

1, 263 
1, 530 

All data are in constant 1970 dollars. Thus, the recent decline in U.S. and 

l\Iinnesota 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 Development Simulation Laboratory (SIML.A.B ). 

• The second demand fore~ast series corresponds with the peat de­

velopment option. In this option, the projected expansion of peat­

related industry output is converted into corresponding increases in 

total industry outputs and final demands. Increases iri peat production 

trigger corresponding increases in the production and, ultimately., the 

consumption of all goods and services in the Study Region. 

Under the peat development option, export market 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 utilized within the Study Region. For these 

industries, the projected increase in exports is less than the projected 

increase in gross output. For others, the production increases, as in 

the taconite industry, are dependent totally on increases 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 in 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 
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greater under the development option than the baseline option, as indi­

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

Interindustry· Transactions 

The interindustry transactions table for the Study Region shows the 

purchases and sales of each industry in this region. The table is derived 

from 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 Minnesota t\;y·o-region input­

output computer program is used, finally, in the prepar_ation of the inter-

industry transactions tables (see, Appendix B). 

A base-year interindustry sales and purchases are shown simply as 

a point, of departure for study of the economic implications of proje~ted 

peat land development. In 1970., the. livestock agriculture industry, for 

example., purchased inputs from most of the producing industries in ·the 

Study Region.i 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, whi.ch, 

in turn., makes possible an expansion of livestock production. The in­

crease in gross output may be utilized in 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 the 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., internal) interdependence of the 

regional economy. This interdependence is measured by the "backward" 

linkages of a given industry to the input-supplying industries and the 

"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 prim_arily­

as an economic accounting system for reconciling the _annual 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 economic accounts 

each year. 

The industry structure depicted by the interindustry transactions 

table determines the intensity and duration of the regional economic impact • 

. of industry development in the eight-county in the two options. The propor­

tion of total. industry outlays accounted for by imports is directly related 

to the size of the industry output multiplier. The larger the imports, the 

smaller the output multiplier. The total regional economic impact of peat 

resource development thus depends on the relative importance of imports 

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

Two sets of production parameters are derived from the interindustry 

transactions table., namely, technical coefficients and output multipliers.· 

The technical (i.e . ., outlay) coefficients derived from the Study Region 

• interindustry transactions. table differ from the corresponding U.S. 

industry coefficients by the amount of imports. Typically., _the value of the 

individual industry coefficient is smaller for the Region than for the Nation. 

The output _multipliers are derived from the technical coef~icients. 

The multiplier represents the total industry effect, both direct and indirect, 

of a $1 change in final demand for a given industry output. 

Technical Coefficients 

Derived, first, is a table of so-called technical coefficients which show 

the input requirements acquired locally by each producing industry in the 

Study Region. 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 imports (see col. 3) for each purchasing industry 

. . 
is deducted from the industry's total input requirements ( col. 4) to obtain 

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 requirements· acquired from industries in the Study Region. 

The import dependency of each industry is readil:{ ascertained by in­

spection of its techrtical coefficients profile, specifically, the level of 
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Tabic 3. ~ Estio1atcd chang<is in industry gross .output, value added, earnings and employment asso_ci-atcd with a l-11n-it change in $pe-<:ifled fifial 
demand, baseline se1·ies, Northeast Minnesota and Douglas County, Wisc.onsin, 1070. 
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Table 3,S. Estimated changes in imlust.ry g1·oss ~utput, value a<lded, eal'nings ~md employnic:nt associated with a 1-unit chnnge in spc:cific.•d, 
final demand, development series, Nortlieas_t Minnesota and Douglas County, Wisconsin, 1970. 
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P~~ DOLLAR TOTAL OUTLAY 
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PE~ DOLLAR FINAL OEMJNO 
IDI~ECT A~n IHDI~ECT CHANGESl 

TYPE Ollt. '-lUL TIPLEPS 
IOlP.~CT + I~1IR~CT I ,!~ECTJ 

GRo:;s 
OUTPUT 

VA LU£ 
ADO ED C:A RNrnGs 

EMPLOY• u~:JS!. 
f'!:NT !J OUT"UT -

Vt.LlJi:: 

:"'J ·----------------------------------------------------------·---------·----------------------------------·------------------• 1~ LIV~STOCK .4~61q ~29E62 ■ 25718 1,00ilGO 1.67156 .sq~~1 ,467~7 ,046!5 1,&715~ 2.0~9J3 1,624q9 1,~?b2i 

tO'.J€D F.A-~1-ll'lGS 

2, OTH[~ AG, ,28~8Z ,4q366 ,22153 1,000QO 1,Ji200 ,6152~ ,37155 ,04~75 1,J,2~~ 1,4153- 1,l1~iJ 1.~~7~1 
3, PEATLAND A ,24512 .75488 0 1,0ijJCO 1 ■ 326b3 .92791 ,356119 .Ob5~5 1.32663 1 ■ 22921 1,32103 2,~Cl77 
4. AG, FO~FIS •232i5 .61834 ,15961 1,00010 1,34382 .76771 ,4Ji66 ,05136 1,~4382 1,2619S 1.2626G 1,Z~AJ3 
$, 1,oN ORE .2669S ,56023 ,17279 1,000JO 1,372&7 ,76487 ,!6923 ,03235 1,!72b7 1,363~6 1,2°~J7 1,4.~~2 
E,, OTH.:.;: IIETC ■ 21349 ,6111'>3 ■ 17468 l•OGOJO 1,30J72 ,77169 ■ '+56211 ,G3711 1.:t,JQ72 1 ■ 261t~ 1,20~44 1.2~25:s 
7 , COP P L':~1 O •~ E O O O O 1. n O u u O O O 3 1 , CJ O J ~ - J l ~ 
6, HNC.PPi.RuF O O ~ 0 1.000DO O O O 1,GJGJC 3 J 3 
9, ~NC ,PPERUG G O O O 1. 00000 u O O 1, CJ,jl)Q u 

10. NO"METALNl ,24569 ■ 57323 ,1~056 1,0GJOO 1,33936 ,73776 ,26259 ,C4371 1,33'13R 1,2~7~3 
11, PEAT MI~IN ■ 20391 ,79603 0 1,00000 1,27767 .955~5 ■ 24JB5 .037&9 1,27767 1,26025 
12 ■ CONSTP.UCTN ,30326 ,42431 ■ 27242 1,JCJ1Q 1,42•4h6 ,6 ➔ €,32 ,55596 ,)1.29~ 1,42446 1,52321 
13, FOCJ~INQ~O ,50045 ,23661 ,21274 1.0CJJO 1.60942 ,615~8 .21s,o .C33G3 i,8J942 2,144!5 
14, APPA~fL .26330 .3~aoe ,33862 1.~caau 1,3546& ,559&6 ,29335 .~534J 1,35466 1,4u~,g 

1.~171& 
I. ,,sq:•~ 
1,21:419 

15, LOGGI~~ .36624 ,449lf ,18458 1,GODC~ 1,54660 ,71267 ,26157 ,63959 1,5468G 1,5!6f2 
16, W001P~OO - ,45762 ,44J~2 ■ 1C196 1,0G)JO 1,69173 .77876 ,31153 .~4355 1 ■ 6917~ 1,76825 1,i&323 
17. P'PE~=~oo .•1a1; ,42394 ,15736 1.aG)JO 1.63611 .72837 ■ 37B96 ,04369 1,63611 1.11,11 

3,172<.S 
1.:.210 ➔ 
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21 ■ P:AT CCKE ,24527 .75473 Q 1,GCOuO 1,1336C .94681 ,167~0 ,,1852 1,1336G 1,2~451 
t2. PElRLLEUH .191~8 ,2590: ,54g32 1,0COJO 1,26471 ,37q5e ,1qc4g ,01336 1,26471 1,465!3 1.~52R4 1,•32~2 
23. RU9J~~~LAS ,152C5 ,47257 ,37538 1,000tiC 1,21491 .Si311 ,23623 .~4358 1,~1491 1,233~1 1,36 7 17 1,ZT14L 

1,<,g112 
1, ~:. E-12 
1..137Zl 
1.zq, B 
1, 73U3 

1 • L.. '! :.116 
1.: ~ .• J]. 
l •: :•: l+( 
2, C?'lC"-

24. sro~rCLAY ,31392 ,45553 ,23055 l ■ OCJJO 1,43206 ,68362 ,42331 ,07~62 1,432~6 1,50C71 1,J95JJ 1,21.;~1 
25, IRCn 1'.r:IAL .• 382B ,44511 ,17271 l ■ COOiJO 1.551113 ,72371 ,33'+a7 ,J4~Cd 1,r;'i163 1,f-Z:.>:J 1,5SH., 
2f,, t~••,-)f''"ST. fJ u O a 1. OOGuii C O O 1, JOO JC J 0 
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29, METAL FAq .35144 ,44615 ,2~221 1,0iiJOJ 1,51859 ■19642 .46~~6 ,G5737 1,51S5~ 1,56~2& 1,37Z62 1,~749: 
3C, '1ACHI•if.Q\' ,237E:3 .52894 ,23343 1,Gii~OO 1.34161 ,69928 ,26296 ■ 'l325G 1,3411:,1 1,322G+ 1.i.1q7q 1.41:,423 
31, ELEC~•CH .111c& .sieos .312a9 1,cGaoo 1.22527 ,E3416 .183J6 .~192'1 1.22627 1.225~3 1.~&!~3 1.s9y51 
32, MISC~•HuF ,27707 ■ 44475 ,2761/l 1,0GJ~J 1.40076 ,64250 ,17453 .~2~JO 1.~aJ7~ 1,444&4 2,3J1~2 1.•z1:5 
J3, TRA~SEXC ,46711 ,49362 ,Jq927 1,0DOOn 1~E1956 ,804i1 ■ 33433 .03184 1,61956 1 ■ b2R!~ 
34, RAIL T~A~ ■ 1761d .67265 ,15117 1,G&JJO 1,234&1 ,73436 ,~2109 ,J27C5 1,23~]1 l,l!~q5 
35. LOCAL TRIN ,24376 .62967 ,12654 1 ■ 0G~OO 1.31152 ,79239 ,79413 ,0725• L.31152 1,2~841 
36, nuCKTRA" ,21571 ,67475 .lC955 1,00000 1,27786 .822'ld .71519 ,0-6721 1,l77111! 1.2~•H,3 1,1':156 1,2F';I) 
~7, AIR TPA~ ,23925 ,59647 ■ 1&~28 1,0JOQQ 1.33279 074'172 ,26081 .02513 1,33279 1,25&n3 1 ■ 49ZU1 1,••""L 

! . '}4 >;Q, 

1 .1 H'JJ 
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3/l. C'l'1•:Ut11GAI .13211 ,733118 ,134J1 1,0jCJO 1.17&60 ,627,j~ ,48213 ,034'14 1,17660 1,12G'-':. t,lf,N,' 1,1-·,,"J.l 
39, (LECTP[CAL ,4~173 ,412q6 ,18541 1,0030J 1,55469 ,&11721 .23~19 .32277 1.~s,&q 1.~&4~1 z.qt11R J;1,111 
40, GAS SE~VIC ,05515 ,r,5q2n ,28556 1,0UOJO 1,~7293 ,69725 ,16792 ,01637 1.~12q3 1.~575➔ :.is122 ~.2;:21 
ltl, PtAT c.t.S ,CSJ1J ,'l4'l87 C 1,QUijUJ 1,06(,25 ,'l8443 ■ lS':>17 ,01760 1,~6G25 1,~-~r-;q 1,23~tu 1.,:-.::-, 
42, H~T~~ ,45~74 ,239&q .27156 1,0~~10 1.60878 ,55CJ6 ,'+5767 .0514~ 1,6Jd7~ 2,246ll 2,77ull :.~/yfa 
4], NHCLi SALE ■ 1793J ,68507 ,13~63 1.0~1~0 1 ■ 25193 ,60993 .35672 .c•a~ .. 1,25193 1,l!i26 l,J2qJJ 1,3!"•~ 
44, l(UAlL .132tl9 .772':,9 ,0'1453 1.0GqJo 1,175\l.i ,1171115 ,44•:;r:s ,J%1t 1.17~')3 1.12111,1 l,lf4J 11 1. 0 -1 : '" 

45, F, I, ,2546~ ,59573 ,149~11 1,C~)OU 1.34621 ,7d5tt~ ,65732 ,0P325 1,34621 1,3!916 1,32264 
46, REAL EST, ,12232 .73369 ,14360 1,UOOOO 1,163u5 ,112J45 ,14257 ■ G14bl 1,1630~ 1,t~Z:4 1.~,~q ➔ 
47, HOTELS .2405-➔ .56363 ,19::;7& 1,COO\l~ 1,323iH .7,l4d7 ,427&1 ,1~76~ 1,32$81 1,.,i11\J 1,lC>+1& 1,1':<;<J 
'■ II, 'lUS:, SE'l.VI .33728 ,53317 ,12'l54 1,0CJQO 1,4741!1 ,76642 ,'10320 ,1>+197 1,47'tlll 1,47~73 t •. ,cJS1 i,l7T·l( 
4'-l ■ CA~ <.:~?AIi{ .ZC<+73 ,5,;134 ,233')2 1,CCJ~~ 1,25.:14 ,71549 ,!i!IS76 ,1Cv45 1,?621t, 1,274iJ l ,1·,;·,~r 1,!,-'.\7 
50, J\:11J'.;C1UH ■ 1114'17 ,!;71'311 ,2 113U!i 1,0G~.lO 1.l 1,~9<1 ,7]J<J') - ,7U72 ,l431o7 Lc'.'45'111 1,:'1-J~J lol'•'·c.l !,!!,"<y 
51, MEOICAL EO ,16037 ,73077 ,1C886 1,Gco;. 1,22346 ,84534 .&~371 -~ ➔9c1 1,223~~ 1,15o7j 
52, F£0, CCVT ,15552 ,71ft82 ,12966 l ■ OOJ~O 1.2u616 ,63315 1.14R9Z- ,06c52 1,2J&1& 1,165~~ 
SJ, ST, LOC. C .;:i9,,n ,!i2464 ,2(,<j/J4 1,l)u~jO -1.l'J'}i,6 ,H,117~ ,71_113 ,01\)&U 1. ?•)')~II 1,;•71,~~ 
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55, OTHER GdVT t 1.ocoao O 1,001~0 1,00000 1.0~~~0 1,Q~QOU ,11065 1,00GOO 1,00CLJ 
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imports per $1 gross outlay (col. 3). A high import ratio denotes a high 

degree of import dependency., and., also, a potential for import substitu­

tion (which depends, of course., on the location advantages. of the Study 

Region for these supply-deficit industries). 

The two-region input-output computer program generates an import 

table for the Study Region. These data show the originating (producing) 

industry for all the input purchases of each industry in the Stµ.dy Region. 

They are available for further study of import substitution opportunities. 

Final Demand lVIultipliers 

The total final demand multiplier., which includes both the direct and-. 

indirect effects of a $1 change in final demand on the total regional ecoriomy;9 

is derived for each industry in the Study Region (see, col. 5 ). Both the 

direct effect and the individual industry sources of the indirect effect (which 

are not shown in tables 3. 5., 3. 6 and 3. 7) are derived in the two~region com­

puter program. 

The output multiplier is represented in terms of industry gross output, 

value added (i.e .. , income)., and employment in two ways: first, as a change 

in the specified indicator per $1 change (or $1., 000 change) in specif~ed final 

demand and., second., as the total change in the 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 will 

differ in its interpretation for each industry. Labor-intensive industry 

generally has high income and employment multiplier_s. Capital intensive 
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industry has a high income multiplier if the value added from capital 

utilization accrues to resource owners in the Study Region. Finally, a 

low level of imports, as noted earlier, yields a high product multiplier. 

Extreme caution is advised in the use of final demand multipliers, 

whether based on gross output, value added, earnings or e~ployment. 

Indeed, the potential for misuse exceeds greatly the potential for informa­

tive and accurate application of the multipliers in most planning studies. 

None of the multipliers yields the measure of development impact 

they allegedly are designed to produce. They· are merely 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 system and 

each of the two base years in this study. 

Impact Analysis 

Differences in levels of industry gross output and exports between 

base year and target year and between baseline option ~nd development • 

option account for differences in regional development impact. In this 

chapter, four economic impact indicators were cited, namely, gross 

output, value added, earnings, and employment. The four economic indi­

cators accurately summarize the total development impact of differen­

tial industry growth in productivity per worker and total industry output 

(as affected by increase in mineral industry output). 

First, the base year 1970 levels of employn1ent, income and gross 

output are specified for the Study Region economy. To illustrate: Sector 5 
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- - iron ore mining -- accou!-ltS for a total production-related employment 

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. Gross output (which is equal to gross outlay in the 

input-output) totals $563JI 024., 000. 

Each of the four economic indicators is shown., next JI in terms of its 

direct relationship 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 increase 

in total outlay, of which 26. 78 cents is used for intermediate pu:rchases, 

56. 133 cents is used for primary inputs and 17. 087 cents for imports .. 

The Leontief inverse is computed from the technical coefficients, 

which is the third step in the preparation 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 groBs output, 

value added, earnings and employment of a $1 change in final demand. 

Thus, for each $1-incre·ase in final demand for iron ore, an increase of 

$1., 691 in gross output is required. This increase 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 force 

(which is sho\vTI as a 0. 088886-person increase per $1., 000 increase in 

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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Thus, they show a different set of inter-industry differences in the total effect 

of a 1-unit change in a given final demand (see, columns ·g, 10, 11 and 12 

and compare with columns 5, 6, 7, and 8, respectively). The value added 

multiplier, for example, shows the total value effect (across all industries) 

of a $1-increase in value added ( associated with a given increase in final 

demand) in a given industry, while the employment multiplier shows the 

total employment effect (across all industries) of a I-person increase in 

total employed work force (associa~ed with a given increase in final demand) 

in a given industry. 

The four sets of multipliers vary greatly among industries because of 

differences in the corresponding input-output relationships. ·while the 

employment multiplier, for example, is small for the iro:11 mining sector, 

it is large for the food and products manufacturing sector. Employment 

requirements per $1, 000 of gross output differ greatly in the t\vo production 

systems. The value added and earnings differ, also, because of differences 

in employment and capital requirements and earnings per employed person. 

Thus each of the multipliers, when used with a given change in final demand 

for the specified gross output, _yields a particular measure of total impact 

on the regional economy. 

The two ways of presenting the total effects are confined to year-to-year 

changes in final demand. Hence, the change in each of the four indicators 

v:hich is associated with P- $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 



57 

short term change. It is re-computed each year as the accumulative effects 

change. 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 demographic consequences of resource development in northern 

l\Iinnesota are represented by changes in population., including sources of 

population change encompassed in the two fundamental demographic 

variables -- natural increase and migration. The natural increase in 

regional population is linked to social and economic conditions which are 

of national scope. Migration., however., is a £unction of local-_conditions., 

especially employment opportunfties. Significant peat land development 

ultimately affects in some way the level of migration 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 planning 

regions -- Northwest., Headwaters and Arrowhead. The seven Northeast 

l\Iinnesota counties identified in this listing are included, also,. in the 

eight-county Study Region. 

Population 

Total population in northern Minnesota increased slightly from 

1950 to 1970., but declined from 1972 to 1975. It is projected to increase, 

again, in the 25-year period from 1975 to 2000 (ta~le 4.1).1-f In this 

projection series, neither peat land development nor copper-nickel 

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 .. 
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Etti mated l / ProiE'cted 'ij. 
.:'. ~\! ., art':: 

• 1911Y ·1012Y 1973~_/ 1974'!.i i97sV Co•J:i:.v 1950 1960 1970 1975 1980 1985 1~90 1995 

(number) 
~:-•:-:::we;:t Hcgion: 

I\: '\.',>ll 9,6-H 8,343 6,853 7,IVOO 7,000 6,908 6,000 6,058 7,000 6,800 6,800 6,700 6,500 
:\! ar;;ha II 16,125 14,262 13,060 13, :roo 13,400 13,363 13,000 • 13,371 13,200 13,000 13, too 13, 100 13, 100 
::-;;;:•m:rn 12,9-09 11,253 10,008 10,ltOO 9,900 9,641 0,500 9,523 Q, '/00 9,500 9,500 9,400 9;2qo 
Pc'Ollington 12, 965 12,468 13,266 14,100 14,200 14,450 14,300 14, 544 14,400 15,100 16, 100 16,900 17,600 
P,,lk 35,900 36, 182 34,436 31, TiOO • 35,000 35,129 35,100 35,285 34,900 34,800 35,100 35,000 • 31, 600 
Red Lake 6,806 5,830 .• 5,388 5,JOO 5,400 5,37.S 5,300 5,304 5,300 5,200 5,200 5,200 5,200 
RrJ . .:;eau 14, 505 12, 151 11,569 11,aoo l2,000 12,225 12,300 12,322 12, 100 12,100 12, 50_0 12,700 12,900 
To:al ·108, 859 100,492 94,579 96,:WO 96, 900 97,190 96,400 97, 3,07 96,600 96, 500 98,200 99,000 99,200 

1!-:,acb·aters Region: 
B·~ltrami 24,962 23,125 26,373· 27, ~'10 28,400 28, 58·7 • 29,400 29,501 28,300 30,200 32,400 34,300 36,200 
Cle2.rwater 10, 204 8,864 8,013 a. 2 ·;J 8,600 ,8, 576 8,500 8,753 8,500 8,300 8,500 8,400 8,400 
H~bba!'d 11, 085 9,962 10, 583 ·i 1, 1 ;<I 11,500 11,862 12,100 12,1J9 11,800 12,400 13, 3_00 14,200 15,400 
La::e of the Woods 4,955 4,304 3,987 4, i-:,,o 4,300 4,075 4,200 4,239 4,200 4,200 4,300 4,300 4,300 
:-.:,.hnomen 7,059 6,341 5,638 5,avJ 5, 700- 5;714 5,700 5,805 5,700 5,600 5,700 . 5,600 5, 600 
Tc,\al 58,265 5·2, 896 54,594 56,500 58,500 58,814 $9,900 60,-417 58,500 60,800 64,200 66,900 70, lCO 

/,rro·.•:head Region: 
,\i \ ;:it1 14,327 12, 162 11,403 11,700 12,100 12,201 12,400 12,5~2 12,400 12,300 12,600 12,600 12, GM 
Ca:-lton. 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 
Cr,.;,k 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 
Jt;;sca 33,321 28,006 35,530 36,:'iQI) 37,000 -37,139 .37, 300 38,504 36, 500 36,600 37,700 37,700 37, 5l'O 
Kc'Jchlching 16,910 18, 190 17, 131 17,300 17,'600 17,407 p,300 17,664 17, 600 17,800 18, 200 18,400 18, 300 

.;, L:,;:,-, 7,781 13,702 13,351 13,600 13,300 13,351 '13,100 13,780 13,500 13,700 14,000 14. 200' 1·1, 200 
J :-l. Lo~i!- 208,062 231,588 . 220, ~93 222,aoo • 221,000 218,288 216,100 216,,220 218. 700 217,100 116,400 215,000 212,900 

To'.3I 305, 885 344,957 329,603 ~33,!IOO 333,700 330,731 328, 100 . 331,097 331,100 330,300 '32,600 332,400 330,200 

.. 
_ .. \. ! Co'..ln~ies 473,009 498, 3~5 478,.778 486,:iOO 489,100 · 486,735 484,400 488, 821 486,200 ,487,600 45,000 498,300 499,500 

LS. B~re;;J -:if the Census, 1970 Census of Population, U.S. Go,,ernment'Printing Office, Washington, D. C., 1972. 

2 
P·.:) ;'. ,,!.hn r:.0 •.i :nat,,-, for l\linnr,sota Counties 1974, Office If the State Demographer, Development Planning Division, State Planning Agecy, July, 197_5. 

-~ . . ' 
C,·S: Bnn·:,·.1 c.f,th~ Census, Current Population Reports, Su•les P-25, No. 671, May 1977,. 1973 (revlsed) and 1975 Population Estimate and 1972 (revised) and 1974 Per 
~. '::_:_:.J.'.:'.:..~.2c:: ... :~::stimatcs for Cc>unties, Incorporated Places, and Selected Minor Ch•il Olviisions in Minnesota. • • 

C•.tr:·,:1 1 P<,:,·.,1,,,_jon H"porls, Population Ei;tlmotes ond Proijections, Series P-25, No, 709,. September Hl77. Estlmntes of the Populntiorof C'c>11nti1•s nnd l\tdropotitan 
.\·" •~: .ra:·.- I, I!l'/ I ;,nd 1$175. 

~.:, n:-,c·.,ota Pornl;ition Proj11ctlons 1970-2000, Office of the :Slate Demographer, State Plann1_lng Agency, Dlvision of DeveloQment Planning, 101 Capital Squnrt' Building, 
St. P:.,il, :-.1:-,;, 55101. 
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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. The 

Headwaters Region, for example., is projected to experience a sharp re­

versal from a declining to an 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 

,-vith 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-migration in several 

counties .. 

The age distribution of population in each of the three planning regL:rns 

is shown, also, because of its importance in public facility planning, par­

ticularly schools and hospitals (table 4. 3). For examplel> total persons 

born in the 1965-69 period was less than in any previous five-year period. 

The small number of births was the result of a low birth rate and a 

small female population in the child-bearing age classes. Subsequent 

increases in total births were due, not to higher birth rate (which 

continue to decline), but to a larger female population in the child-bearing 
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T~dlk -1. :!. l.·~~il.imukd popul~ttion elrnngc in spccifie::d arcu und county, uy population change c.:onqJot1c:11L, :\li111H·suL,1, 

UJ50-75. 1J . 

: \ t' l' <I 8-· Natur.:ll Incremics 1Vl ign1ti on T()t:li 
('ount,v l!l':')0- GO HJ60-70 Hl70-75 Total HJ50-60 HJG0-70 l!.J?0-75 'l'oinl 

(number) 
Nol'thwest Region: 

• Kittson 1, 153 339 105 1, 597 -2,459 -1,829 -4,288 -2, 691 
M cl rs hall 2, 157 1, 171 211 3,539 -4,020 -2,373 100 - G, 2D :~ -2, 7;1-i 
Nonn:rn l, 231 400 -85 1,546 • -2,887 -t, 64fi -400 - ·1. !\ :~ 2 -:•;.:)fl() 

Pc'tini 11f.!;ton 1, D:35 D~H 478 3, 344 · -2, 432 -133 BOO ··I, 7(Li I, :i7!1 

Polk 5,578 .3, 357 650 9,585 -5,296 - 5, 104 200 -10,200 -Gl:·) 

R l' d L:1kc 1,039 516 316 1, 871 -2,015 -958 -400 -3, :37:3 -1,:)02 
R osc~au 2,456 1, 154 453 4,063 -4, 807 -1,739 300 -6,246 -2, rn:-3 
Tobi 15,54H 7,868 2, 128 25,545 -23,916 -13, 781 600 - :·l7, OD 7 -11,:i:12 

Hcaclwatcrs Region: 
Beltrami 3,979 2,630' 528 7, 137 -5, 516 318 2,600 -2,588 4, s;rn 
Clc-:1rw,1ter . 1, 130 :rn7 240 1,767 -2,470 . -1, 248 500 - :i, 218 -1,451 
fluhl>:1rcl 1, 2:rn GUI s:rn 2,284 - 2 I :) 5 :) 10:1 1,000 - 1, :>. :)0 J, 0:1-1 
1.:,kl' ul' I.ill' Wood:-; 7 1~ B G :i G G2 1, :3 :i G -1, :rnD -B7:-l :~ () 0 -:~' () 7 '.\ 71(; 

i\'l :1h11011w11 I, 2B7 7138 2G7 2,342 -2,005 -1,4Dl -100 - :l, :i!I (j - I, '.!:-i-1 

ToL11 8, ;374 4,889 1, 62:3 14,886 -13,743 -3, 181 4,200 -12, 7:1•! ') I :i :.\ .. , 
i\r rowlw ad R<'gion: 

Aiiki.n 1,270 233 -251 .1, 252 -3,435 -902 1,400 - :~, 02 7 -1,77:> 
C:tr·IL011 4, :n1 3,032 D17 8,320 - 1, 02:1 -2,8D2 -:mo - 1-l,~l:i .. J, 1 o:·, 
C'ook 5GB :1:H G5 fJG7 - !) 1 -2BB 200 - l 7\.1 ,... II I) 

( () (J 

1 L ~ L') l' ~ 1 (i' !l(i:1 :1, OGD l, B74 1, BDG -2,27B - ;), s:1:; I, 100 -- li, 7 I:-; 
,. I , .. , 
.), ~ J • ) 

l<OCJC'hiching 2,D68 1, :i0 6 73:3 5,207 -1, 688 -2,56G -200 - -~' ·f ;i :-; 'i';) • ! 
L~lk(' 2, 41~1 2,006 12~) 4,548 3,508 -2, :-357 :mo 1, ·I :.ii :i, ! I! i ! I 

St. I ,ouis ~rn, 22:1 1G,B30 4,~27 s1, :mo -4,697 -27,725 -0,BOO -41, :.~'.'.>~ 10, l:il\ 

Total 48,776 27,000 7,794 83,570 -9,704 -42,354 -6,300 -5B, ~15B 2:1,212 

1\i I Counties 7'.~, GDD :rn, 757 11, 545 124,001 -47, ~ma -isn, ~12G -1, 500 - lOB, Ul!l J:i, Bn 

1 I U.S. D. /\., l~ll::,, l'I.. ~1t., Net .1Vlig1·alion ol' the Population, lDG0-70, by l\gu, St!X and Colot·, P:il'L :>,, N\11·1 Ii (-~~~~-1~ 
St:1l.l•S. 1\Uwns, Cc•ot·gia, University of Georgia Printing Dept., 1D7G, 

11 S. l). /\ .• EH$, Nl'I. 1\llip;L·.11.ion of' llw Popul;1tion, J!1GO-GO, hy /\1~c', Sc~x nnrl Cnlcw. P:11'1. ~- Nnl'l!t C'<_::1_Lr:_:1_l_~l'.(:_11._,,_::, 

;\1.111'11;!, (,,,01·1:i:1, llniV('l'Hity or C1·<>1'/~i;1 l11·inling Dflpl:. 

U. :-:-; . Dc-i>~it'l:nwnt of Corn mer cc, Burr:rn or thr Census. Esti m ntes of tlw Pqpul :1tion or Cou11ti cs _:_md .. 0~.:'.~!_:_n1~n_l_j_!_.11~--~~·-1:_:_~::: 
1ri71 s. f!'~ .. :~,. C1 1ir·1·,··11( l>opnl:,finn riiifH'l'f .. ~. r>njltfl:lii,Hl 1i:!-:~i{n~·d('!~ 8.: r1 r•ni1i,·•1. S,··:·i('!,~ r'•···>:,, '"\',1_ 7(1''. t~_., ii' • 
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'Table 4. 3. Estimated and projected population in specifi~d age class, by planning region, northern Minnesota. 1970. 
1/ 

1985 and 2000. -

Northwest Headwaters Arrowhead 
Esti- Esti- 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 9,776 6,634 6,936 5,686 4,702 4,470 33,132 23,788 20, 691 
10-14 .10,608 .7, 613 5,657 6,008 3,962 5, 154 37,329 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 1.6. 21_0 19, 185 26, 757 
-1"0-4-1 4, 90.7 9,444 4,946 2,479 3,247 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 28,098 
50-5-l 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 2,596 2,047 9,910 14,227 12,636 
75-79 3,971 3, 045 • 3,678 1,419 2,056 1,858 7,919 9, 81!) 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 97,797 98,235 54, 594 64,183 72,785 329,603 332,554 325,409 

1 / 
l\Jinnesota Population Projections: 1970-2000, Office of the State Demographer, State Planning Agency, 101 Capital Square Building, St. Paul, 
l\-linrwsota, 55101, November, 1975. 



~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_j 

Northwest Headwaters Arrowhead 
Esti- Esti- Esti-

Sex and mated Projected mated Projected mated Projected 
~ge Class 1970 1985 2000~ 1970 1985 2000 2d 1970 1985 2000 ?) 

(number) 

1lale: 
6-24 3,538 4,816 3, 89.0 2,342 3, 13 6 3, 1_80 14,193 15,023 1 7, 13·1 
5-34 4, 103 8,728 5,350 2,283 5,415 4, 137 15,379 29,087 17,235 
5-44' 4,334 4,719 8, 861 2,235 • 3,700 6,206 16,393 16,026 27,758 
;i-64 8, 859 7,079 8,115 4,669 4,055 8,780 31,615 25,240. 28, 04:3 
5+ 1, 715 1, 112 828 877 696 525 2,555 2,386 2, 23!) 

~otal 22, 549 26,454 27,044 12,386 17,002 22,828 80,135 88,662 U2,40U 

·emale: 
6-24 2,618 . 4,295 3,668 l~ 872 .2,730 .2,803 10,~64 18,662 12, 102 
5-34 1,803 4,943 3,?99 949 3,035 2,236 6, 175 15,732 10,3°50 
,5--14 2, 158 2,909 5,283 1,167 2, 135 3,5~0 7,695 10,724 16,988 
5-64 4,695 4,400 5,472 2,389 2,343 3,694 16,009 14,469 23, 66-t 
5+ 721 667 606 286 346 320 1,706 1,958 1. 902 

~otal 11,995 7,214 18,328 6,663 10,589 12,583 41,949 57,045 65,0D7 

\ll Classes 34,544 43,668 45,372 19,049 27,591 35,411 122,084 14n, 101 157,506 

I Minnesota Labor Force Projections, Development Planning Division,State Planning Agency, 101 'Capitol Square Build.i11g, St. P,rnl, ;\linn('sotc1, 5.j 101, 
July, 1976. 

BasPd on projected tn•ncls in labor force participation ~ates and projected populations. 
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age classes. When this population declines, total births decline, also (as 

indicated by the projections for the year 200 compared with the year 1985). 

Regional requirements for public school facilities in the 1970- 85 

period will decli.ne insofar as these requirements are based on the school­

age populations. In the 1985-2000 period, however, these requirements 

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

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

An influx of population associated with peat development will modify 

the projected age distribution of population and, thus., 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 persons include persons employed in 

both civilian and military positions .. Self employed and unpaid family 

workers {largely in farming and retail trade) are included, also, in the 

employed labor force. Persons seeking work who remain unemployed are 

part of the unemployed labor force. The proportion of the total labor force 

\vhich is unemployed is set at four percent in the baseline and development 

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 Headv;aters Region. The smallest increases are pro-

jected for the Northwest Region .. 
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The age distribution of the labor force in each region shifts dramatically 

over the 30-year period. In 1970, the 45-to-64-year _age. group accounted 

for the largest number of persons in th·~ total labor force, both male and 

female. By 1985, the 25-to-34-year age group is projected to become the 

largest of the five groups. In the next 15 years the projection 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-

re lated activities. 

The increase in labor force relative to population in the 19701 s and 

later years is due to increases in (1) total population 16 years and older and 

(2) female 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 force participation in older age groups are up. The high female labor 

.force participation rates and the increases in total female population combine 

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 and early retirement programs. 

II participation in higher education and/ or early retirement programs 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. E~stimated and projected labor force participation rates in spedfied sex and age. class, b_y planning region, 
northern Minnesota, 1970, 1985 and 2000. lJ 

co 
<O 

North \VC"st Headwaters 1\rrowhead 
Esti- Esti- E::;ti-

Sex and mated Projected , mated • Projected , mated Projected 

Age Class 1970 1985 2000 ~ 1970 1985 2000 ~ 1970 1985 2000 'ij 

(percent) 
Mt1le: 

·1G-24 irn. 2 64.2 6!i. 4 4~). 6 57. 8 51. 0 61. 1 66.4 GG.8 
2S-:-M !l4. ~~ 9 3. 7 n3.3 8n. n 00.6 91. 2 D ~. S !l4. :) H:-l. !l 

:3 5-44 . 92. 4 92.7 93.5 92.2 D2.6 93.4 96. 4 !)[). 5 D5. :) 

45-64 82.7 78.8 81. 0 82.4 7 8. 6 81. 0 86.5 81. 2 82. B 
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: 
16-24 44.8 · 59. 6 63.6 41. 7 56.9 61. 7 43.4 f)8, 4 62.B 
25-34 40. 7. 57.6 61. 4 37. 1 54. 1 58.7 36. 6 53.6 :,B .. \ 
35-44 46.3 56. 7 60.7 47.3 57.5 60.9 44.5 55.2 5B.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 

J\ VP rage 37.4 44.5 46.7 36.0 43.4 47.0 36. 1 42.4 47.7 

All C lnsses 53. 5 . 57. 1 59.4 50. 8 55. 8 61. 2 53.9 56.4 5!). 7 

1 / 
M inrwsota Labor Force Projections, Development Planning Di vis ion, State Planning Agency, 101 Capitol Sq uarc 
Building, St. Paul, Minnesota, 55101, Julj, 1976. 

2/ 
Based 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 anci 

unemployment of the resident labor force. Civilian employment covers 

farm and nonfarm, including private industry and government, employment. 

Two different definitions 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 the region. An employed person 

is assigned to the job which brings the most remuneration in case of a mul-

tiple job holder. The employed work force is a count of jobs held by em­

ployed persons. Since one employed person may have more than one job, the 

count of employed work force is higher than the count of employed labor f_orce. 

Two exceptions occur to this rule, namely, when the resident labor force 

differs from the resident work force and when under-reporting of jobs 

occurs (because of the incomplete coverage of the Unemployment Insurance 

Program from which the statistics are obtained). 

The two concepts of employment are compared for the 1970 calendar 

year (table 4. 6). 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. 

T:ie employed work force is larger than the employed labor force in 

most counties. In two of the 19 counties (i.e., Beltrami and Lake), ho\v­

ever, the April 1970 employed labor force was larger than the aver_age 1970 

employed work force. In these countiesl' the differences are accounted for 
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)le 4, 6. Estimated labor force in specified county and planning region, by labor force status, northern Minnesota, 1970. 

Labor Force 
Male Female Total Empl.oyed 

nning Reg ion Emelo,l:'.ed Unem- Total Emplo,}:'.ed Unem- 'Total WorkL•d 
County Ci vi Lian Military ployed Civilian Military ployed For-ct• 

(number) 
·thwest Region; 
Kittson 1,512 0 94 1,606 815 0 49 864 2,470 2,971 
l\Iars hall 2, '746 5 348 3,099 . 1, 173 0 196 1,373 4,472 5. 14B 
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 25~ 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 p 275 2,703 1,205 0 205 1,470 4,173 5, 58~1 
Total 20, 648 132 1,704 22,484 10, 953 0 1,010 11,963 34,447 39,!J77 

adwaters Region: 
Beltrami 5,285 6 460 5,759 3,442 0 180 3,622 9,381 7,527 
Clearwater 1,739 11 204 1,954 869 0 52 921 2,875 ?,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 
J\lahnomen 1, 233 0 78 1, 311 549 0 14 563 1,874 2, 3:rn 
Total 11,030 276 1,005 12,311 6,295 0 405 6,700 19,011 17,-111 

1·owlwad R<'gion: 
.:-\itkin 2,246 0 286 2,532 1, 129 0 165 1,204 :1. 826 :3, 7fi :{ 

Carlton 6, :n1 25 393 6,689 3, 126 0 207 3, 3:{3 10,022 U,6DO 
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 11, 2 5-1 
Koochiching 3,899 23 254 4, 170 1,783 10 251 2,014 6,214 5, rl;Hi 

Lake 3,099 143 198 3,440 1,224 0 192 1, 416 4,856 4,276 
St. J..mtis 4 8, 704 1,991 3,4D4 54, 189 27,226 44 2,189 29,459 83, 6-tB 86,050 
Tul.tl n,ou1 2, 1!)5 5, 7-ll 130,027 :JB,:lOG 5·1 :l,•D2 ·1 ·1, 7 :11 121, fl I B I :~ :i, 1 /l! 1 

nnesota 
I Co11ntil's 1_0:i. 76!) 2,G03 fl, tl!iO 11 ti, 822 5:1, :-i53 :-i1 4,847 GO, 4:-i4 17;',, 27(i l 7!J, ~>7 7 

-•-·-- ·-··----
0-... 

~ 



69 

largely by net out --commuting of the resident labor force to places of \vork 

outside the county o_f residence. In another £i ve counties (i. e., Hubbard, 

Lake of the Woods, Aitkin, Carlton and Koochiching), high unemployment 

is coupled ,vith net-out-commuting to account for the positive differentials 

between total labor force and total employed work force .. 

The occupational distribution of the labor 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 employed labor force is identified by occupational 

class and industry group. 

Large differences occur in the occupational mix and employment status 

of the male and female labor force in each planning region. The male 

employed labor force., for example, is dominantly "blue collar 1
r. 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 \Vere to 

be started within the 19 county area during the years 1975--2000, the tot_al 

population would increase. Yet, inter--county migration \Vill occur., shi.fti!1g 

the population of individual counties more or less than the 19 cou:1ty average. 
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rable 4. 7. Estimated number of persons in labor force in specified occupational class, by employment status, northern Minnesota, 1970. !} 

Northwest Headwaters Arrowhead 
Jccupational Class Male Female Total Male Female Total Male Female Tota 

(number) 
:mployed: 
:>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 
,ales workers 873 869 1,742 516 462 978 3,558 2,094 6, 55 
::' leric al & kindred workers 878 2,499 3,377 406 1, 771 2!177 3,840 11,450 15,29 
:::'raftsmen, foremen and kindred 3,508 145 3,653 1,903 91 1,994 18,831 560 HJ, 45 
)peratives 3, 172 976 4, 14~ 1,502 378 1,880 16,065 3,286 19, 35 
:...aborers, exc, farn:J. 1,095 93 1, 188 778 56 834 6,012 413 6,42 
,er-vice workers 1,078 3,315 . 4,393 895 1,796 2, 691 5,864 9,633 15,4D 
~-armers/ managers/ laborers 5,996 369 6,365 2,298 206 2,504 1,634 2!11 1 , !l 2 
Private household 6 526 532 6 244 250 30 1, 3U2 1,42 
Total employed 20,648 10,953 31,601 11,030 6,295 17,325 . 72,091 38,305 100,39 

Lnemployed: 
Professional, • technical, managers 46 60 106 55 18 7'3 28 227 35 
3ales workers 21 14 35 17 5 22 128 210 3:3 
'.:'lt-r-ical :rnd kindred workers 42 104 146 34 110 144 120 679 7D 
::'raftsmen, .foremen and kindred 470 0 470 266 0 266 1,491 0 1' .HJ 
Jperatives 631 500 1, 131 201. 81 282 1,577 5H!J 2, l 7 
Laborers, exc. farm 280 104 384 243 9 252 1,234 142 1, 3 7 
Service \\'orkcrs 31 153 184 64 108 172 473 8B6 1, as 
Farm woi·kfirs 166 23 189 94 5 !l!) 40 12 ;) 

Private household 2/ 12 2/ 2/ 37 2/ 2/ 75 2 
Total unemployed 1,687 970 2,657 974 373 1,347 5,401 2,830 8, 32 

Total labor force 22;335 11,923 34,258 12.004 6,668 18, 672 50,940 -11, 13.5 102,07 

U.S. Bureau of the Census, Census of PopulaUon: 1970, General Social and EcononHc Characteristics, Final lh•pol't PC ( l}-C25, l\'linm·hot,1, l . S. 
Government Pdnting Office, Washington, D. C., 1972, 

I 
l\lak private household workc1·s are included _with service workers. 
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• -INDUSTRY EMPLOYMENT 

Industry employment is derived from the two statistical sources used 

in the preceding chapter., namely., the U.S. Census of Population and the 

1-:". S. "Cnemployment Insurance Program .. The U.S. Census of Population 

provides data. on the sex., occupational, and industry distribution of the total 

labor force. The Unemployment Insurance Program is used i.n periodic re.­

porting to the l:. S. Departrnent of Commerce, which prepared the annual em­

ployment and income estimates published by the Regional Economic In.forma-

tion System and the first-quarter covered employment and payroll. esti-. 

mates published annually in County Business Patterns. Both industry 

employn1ent series are used in deriving the employment series used in 

measuring the industry effects of peat resource development in northern 

l\Iinnesota .. 

Industry Classification 

A first step in compiling industry employment statistics is a cons is -

tent classification by industry. In this chapter., a 36-~ndustry breakdown 

of employed labor force· and a 39-industry breakdown of employed work 

force are used. Both industry groupings follow the industry classification 

scheme published in the official U.S. Office of ·Management and Budget 

(0MB) Standard Industry Classification Manuel. 

Employed labor force 

In the 36-inclustry breakdown of employment for Northern ::.\Iinnesota, 

primary (agriculture, forestry and fisheries., and mining), secondary 

_( contract construction and manufacturing) and tertiary (all non-commodity­

producing) industries are listed for comparison with corresponding 
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"C. S. industry employment series (table 5. 1). Suff~cient industry detail 

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-nickel-related (i.e., mining, primary metals and 

fabricated metals) industries in the Study Region. Rather, historical 

trends in all segments of the Study Region economy are presented as 

introductory background information for assessing 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 (table 5. 2). Comparisons 

of the industry mix reveal differences in the economic structure of each 

region, namely, the dependence on agriculture, mining, timber production 

and other export-producing i:.1.dustry. In addition, industry-mix differences 

occur in the tertiary 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 industry output, income payments and product sales to other indus­

tries, households and government. 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 85-industry breakdovm 

is regrouped into a 39-industry breakdown for this study (table 5. 3). 
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T8b ~-: :5. 1. Industry classification of ernployed labor force, U.S .. and Minnesota, 19-±0-2000. 

U.S. Dept. of Commerce 
28-sector 85-industry 

>Jo. Title 

1. Agriculture & Agr. • Serv. 
2. For. & Fisheries. 
3. ?.lining 
4. Construction 
5. Food & Kindred Prod. 
6. Textile lvlill Prod .. 
7. ..~pparel & Other Fab. Prod. 
8. • • Lumber .. \Vood Prod., Furn. 
9. Printing. Pub. & Allied Prod. 

10. Chemicals & Allied Prod. 
11.. 

. 12. 
13. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

2 '±. 
25. 
-:i~ 
-0 .. 

27. 
28. 
29. 
30. 
31. 
':' ') 
,J~. 

l\Iachinery, exc. Elec. 
Electrical Mach . 
J.Iotor Vehicles & Equip. 
Trans. , exc. I'vlot. Veh. 
Pulp &. Paper Prod. 
Petroleum Ref. & Kel. Ind. 
Primary Tu1etals 
Fabricated Metals 
?.Iisc. :i\.1anuf. 
Railroads & Rail. Exp. 
Trucking & Warehousing 
Other Transportation 

Communication 
Elec., Gas, & San.,, Util. 
"\'.'holesale Trade 
Food & Dairy Prod. Store·s 
Eating & Drinking Pl. 
Other Retail Trade 
F.I.R.E. 
Lodging f,t_ Personal Serv. 
Business & Repai:i::- Serv. 
Entertain. & Rec. Serv. 
Private Households 
Pro£. Services 
P:..tblic Admin. 
:.~ilitary 

series series 

1 1, 2, 4 
2 3 
3 5-10 
4 11,.12 
5 14 
6 16, 17 
7 18, 19 
8 
9 26 

10 27-30 
11 (pt) 43-52 
11 (pt) 53-58 
12 59 
13 60, 61 

• 14 (pt) 24,25 
14 (pt) 31.1, 31. 2 
14 {pt) 37, 38 
14 (pt) 39-42 
14 (pt) 13,15,32-36,62-64 
15 65. 2 (pt) 
16 65.4 (pt) 
17 65. 1, 65. 2 (pt) 

65. 4 (pt)65. 3, 6 .. 5 
18 66, 67 
19 68 
20 (pt) 69.1 
20 (pt) 69. 2 (pt) 
20 (pt) 69. 2 (pt) 
20 (ptz 69. 2 (pt) 
21 70, 71 
22. 72 (pt) 
23 72 (pt), 73 (pt), 75 (pt) 
24 76 
25 
26 73 (pt}. 77 
27 78 {pt), 79. (pt) 
28 

Re lated SIC Codes 
( 1067 edition) 

01, 02, 07 (exc. 07: 1 
08,09-
10-14 
15-17 
0713,. 20 
22 
23 
24, 25 
27 
28 
35 
36 
371 
37 (exc. 371} 
26 
29 
33 
34 
19, 21, 30, 31, 32, 3 
40 
42 
41,44-47 

48 
49 
50 
54 
58 

·52, 53, 55-57, 59 
60, 67 
70,72 
73,, 75. 76 
78,79 
8.8 
80,. 81, 83, 84, 86,. 89 
91 {exc. 9190) 92., £ 
9190 (pt) 
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.Table 5.2. Estimated employed labor force in specified industry, by plannin:g region, northern 
}!innesota, 1970. 

Ind1.1strv 

1. 
2. 
3. 
4. 

~s. 
6. 
7. 

----8. 
9. 

10. 
11. 

2. 
~3. 
14. 

.q_5. 
16. 
17. 

,,JB. 
L9. 
20. 
21. 
l2. 
23. 
24. 
?5. 
26. 
27. 
.28. 
29. 
30. 
31. 

-32. 
33. 
34. 
-15. 
36. 

Iitle 

Agricul:ture 
For. and Fish. 
Mining 
Constr!J,ction 
Food Prod. 
Textile Prod. 
Ao;:,arel 
Lu:nber, 'E"urn. 
Printing & Pub. 
C:-,eC!ica 1 s 
:::--rachiner1, exc. Elec. 
Electrical Hach. 
}fotor Vehicles 
Traps. exc. Mot. Veh. 
Paper Prod. 
Petroleum Refining 
Primary }feta ls 
Fabricated Metals 
Misc. Ha,mf. 
Railroads 
Trucking 
Other Transp. 
Co:!l!Illnications 
Elec.,gas, Sani. 
\•:hole-sale Trade 
Food Stores 
Eating & Drinking 
Other Retail 
F. I. R. E. 
Lodging, Personal 
~~siness & Repair 
E3tertain. & Rec. 
Private Households 
Prof. Services 
Public Admin. 
~-'.il i tar~.-

T.:,tal 

Northwest 
Total Propor-

tion of 
Total 

(no.) (pct.) 

6,722 
18 
27 

1,614 
1,447 

13 
70 

320 
260 

60 
617 

20 
85 

1,162 
18 

0 
6 

29 
177 
513 
630 
174 
349 
400 

1,178 
777 

1,437 
3,666 

713 
631 
655 
132 
764 

6,298 
1,285 

32,267 

20.8 
.1 
.1 

5.0 
4.5 
2:.1 

.2 
1.0 

.8 

.2 
1.9 

.1 

.3 
3.6 

.1 
0 
2:_/ 

.1 

.6 
1.6 
2.0 

.5 
1.1 
1. 2 
3.5 
2.4 
4.4 

• 11.4 
2.2 
2.0 
2.0 

.4 
·2.4 
19 .5 
4.0 

100.0 

Headwaters 
Total Propor-

tion of 
Total 

(no.) (pct.) 

2,610 
150 
40 

1,155 
212 

37 
126 
807 
168 

69 
41 
36 

0 
51 
23 
12 

0 
30 
78 
97 

349 
161 
128 
254 
258 
420 
.833 

2,095 
382 
575 
463 

60 
344 

4,641 
919 

°17,664 

14.8 
.8 
. 2, 

6·.5 
1.2 

.2 

.7 
4.6 
1.0 

.4 

0 

0 

.2 

.2 

.3 

.1 

.1 

.2 

.4 

.6 
2.0 

.9 

.7 
1.4 
1.5 
2.4 
5.3 

11. 9 
2. 2. 
2.9 
2.6 

.3 
2.0 

26.3 
5.2 

100.0 

Arrowhead 
Total Propor-

tion of 
Total 

(no.) (pct.) 

2,285 
496 

12,249 
6,109 
1,860 

220 
1,291 
2,329 
1, 950_ 

338 
1,022 

314 
42 

165 
5,141 

119 
2,518 
1,167 
1,108 
2,938 

957 
1,447 
1,309 
1,988 
3,704 
3,199 
4,277 

11,562 
3,422 
3,424 
2,160 

734 
1,922 

23,054 
• 5 264 
• ' 

112,095 

2.0 
.4 

10.9 
5.4 
1.7 

.2 
1.2 
2.1 
1. 7 

.3 

.9 

.3 
2:_/ 

.2 
4.6 

.1 
2.2 
1.0 
1.0 
2.6 

.8 
1. 3 
1.·2 
1.8 
3,3 
2.8 
3.8 

10.3 
3.0 
3.0 
1.9 

. 6 
1. 7 

20.6 
4.7 

100.0 
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TablE- 5. 3.- Industry classification for employed work force. U.S. and Minnesota. 1970-1985. 

U.S. Dept. of Commerce 
ln-:lustn-

No. Title 

1. 
2. 
3. 
4. 

Livestock & live. prod. 
Ot~er agric. products 
_-\gri. services. for., fish. 
Iron & ferro alloy ores 

5. Xonferrous metal ores 
6. Other mining, quarrying 
7. Construction 

9. 
10. 

8. Food & kindred products 
Lu:nber, wood prod. & furn. 
·put;:- & pape·r prod. 

11. 
12. 
13. 
14. 
15. 
16. 

Printir:.g, pub. & allied 
Chemicals & allied prod. 
Petroleum ref. & rel. ind. 
Stone, clay & glass. 
Primary metals 
Fabricated metals 

17. :·-,Iachinery, exc. e lee. 

36-industry 85-industry 
series series 

pt. 1 1 
pt. 1 2 
pt. 1, 2 3, 4 
pt. 3 5 
pt. 3 6 
pt. 3 7-10 

4 11. 12 
5· 14 
8 20-23 

15 24,25 
9 26 

10 27-30 
16 31 

pt. 19 35, 36 
17 37,38 
18 39-42 
11 43-52 

18. Electrical machinery 
19. _ Other manufacturing 

12 
6, 7 , 1 3 , 14, pt. 19 

53-58 
13,15-19, 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2 8. 

.29. 
30. 
31.. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 

Railroad transportation 
Trucking & warehousing 
Other transportation 
Communication 
Electric utilities 
Gas utilities 
Other utilities 
Wtolesale trade 
Retail trade 
F. I. R. E. 

20 
21 
22 
23 

pt. 24 
pt. 24 
pt. 24 

25 
26, 27, 28 

29 
Lodging & pers., & rep. serv. 
Business services 

30, pt. 31 

32-34,59-64 
pt. 65 
pt. 65 
pt. 65 
66, 67 
pt. 68 
pt. 68 
pt. 68 
pt. 69 
pt. 69 
70, 71 
72 

pt. 31, pt. 34 
pt. 34, pt. 1 
pt.31,32 

73 
~Iedica 1, educational 
Other services 
Federal govt. ent. 
Stste & local govt. ent. 
Private households 
Other federal govt. 
Ot'."!er state & local govt. 
~\Ii Lit a:c y 

pt. 35 
pt. 35 

33 
pt. 34, pt. 35 
pt. 34, pt. 35 

36 

77 
74-76 
78 
79 

Related SIC Codes 
(1967 edition) 

0132. pt.014,0193,pt.0729,0l39 
0112. pt. 014. 0192 
07-09, (exc. 0729, 0722) 
101, 105 
102-105, 108, 109 
11, 12, 131, 132, 14 
15- 1 7, pt. 13 8, 6 511 
201-265 
241-249. 251-259 
261-265 
271-279 
28 
29 
32 
33 
34 
35 
36 
19. 21, 22, 23, 30, 31, 37-39 

40, 474 
42,473 
41,44-47 
48 
491, pt. 493 
492, pt. 493 
494-497 7 pt. 493 . 
50 
52-59, 7396, pt. 8099 
60-67 
70. 7-2, 76 
73 {exc .. pt. 7396) 81, 89 
80 (exc. pt. 8092) 82, 84, 86, 0722 
75, 7 8, 79 

* 

88 
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Key differences in the two industry classification schemes are du~ to 

the handling of government workers in the employment accounts and the 

use of a job-oriented., rather a person-oriented., enumeration procedure. 

These differences are revealed by comparison of the 36-industry em­

ployed labor force and the 39-industry employed work force estimates. 

Inter-regional differences in industry employment levels occur, also, 

in the employed work .force series (table 5. 4).. These differences cor_;__~espond 

,,vith those shown earlier., except for government employment. 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 costs of production .. Other federal and 

state and local investments are engaged in producing public goods which 

depend on taxes for their financing. 

Export-Producing and Residentiary Employment 

The economic significance of year-to-year changes in industry employ­

ment is difficult to assess without a rudimentary concept of cause and 

effect in total employment changes. A simple cause-and-effect sequence 

is triggered by a change in primary employment, e.g., mining, which re­

sults in change in the total purpose of the primary industry. This change 

in payroll leads to a corresponding change in household purchases from 

local stores and shops. If this change in household purchases is sus -

tained., then the regional activity reaches a new level vvith corresponding 

changes occurring in jobs and employment. Implicit in this explanation of 

employment change is the concept of nbasic" and "service!! industry. This 

concept-underlies the differentiation of industry employment into export­

producing and residentiary categories. 
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Table 5.4. Estimated employed work force in specified industry, by planning region, northern 
______ Minnesota 1970. 

No. 

1. 
2. 
3 . 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. • 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

!ndustry 
Title 

Li0;estock & live. prod. 
Other agric. products 
. 'l.gn .. services, for.,fish. 
Iron & ferro alloy ores 
~onferrous metal ores 
Other mining, quarrying 
Constniction 
Food & kindred products 
Lunber, wood prod. & furn. 

. Pulp & paper prod. 
Printing, pµb. & al~ied 
Chemicals & allied prod. 
Petroleum ref. & rel. ind. 
Stone, clay & glass 
Pritr.ary metals 
faoricated metals 
~1achinery, exc. elec. 
Electrical machinery 
Other manufacturing 
Railroad transportation 
Trucking & warehousing 
Other transportation 
Co:Jmunication 
Electric utilities 
Gas utilities 
Other utilities 
Wholesale trade 
Retail trade 

• F. I. R. E. 
Lodging & pers. & rep. serv. 
·Business services 
~fedical, educational 
Other services 
Federal govt. ent. 
State & local govt. ent. 
Private households 
Other state & local govt. 
OtCTer federal govt. 

Total 

Northwest 
.Total Propor-

(no.) 
1,831 
9,605 

43 
0 
0 

14 
1,495 
1,346 

312 
8 

152 
34 

0 
139 

0 
26 

488 
21 

1,360 
310 
180 
129 
222 

86 
29 

101 
1,029 
4,547 

518 
1,178 

530 
3,446 

248 
451 
264 
764 
579 

5,606 

37,091 

tion of 
Total 
(pct.) 
4.9 
2.6 
JJ 
0 
0 
2/ 
4.o 
3.p 
.8 

2) 
. 4 
.1 

0 
.1 

0 

'1:./ 
1.3 
2:./ 
3.7 

.8 

.5 

.3 

.6 

.2 

.1 

.3 
2.8 

12.2 
1.4 
3.2 
1.4 
9.3 

. 7 
1.2 
.7 

2:.1 
1.6 

15.1 

100.0 

Headwaters 
Total Propor-

(no.) 
1,620 
1,608 

354 
0 
0 

14 
947 
122 
486 

7 
61 
24 

0 
23 

0 
16 
20 
24 

163 
64 

108 
130 

89 
59 
20 
69 

233 
2,716 

265 
581 
226 

1,533 
68 

260 
152 
344 
502 

4,024 

16,932 

tion of 
Total 

(pct.) 
9.6 
9.5 
2.1 
0 
0 

.1 
5~6 

.7 
··2. 9 
1:./ 

.4 . 

.1 
0 

.1 
·.o 

.1 

.1 

.1 
1.0 

.4 

.6 

.8 

.5 

.3 

.1 

.4 
1.4 

16.0 
1.6 
3.4 
1. 3 
9.1 

.4 
·1.5 

.9 
2.0 
3.0 

23.8 

100.0 

Arrowhead 
Total Propor-

(no.) 
2,113 
1,345 
1,171 

13,124 
175 
151 

6,164 
3,341 
2,084 
5,223 
1,237 

68 
299 
347 

3,316 
·699 
866 
283 

2,173 
2,624 
1,160 
1,672 
1,495 
1,195 

188 
650 

4,799 
17,071 

3,253 
4,437 
2,286 

12,239 
1,448 
1,570 

918 
1,922 
2,846 

20,301 

127,253 

tion of 
Total 

(pct.) 
1. 7 
1.1 

.9 
10.3 

.1 

.1 
4.8 
2.6 
1.6 
4 .1 
1.0 

.1 

.2 

.3 
2. 6 

.5 

.7 

.2 
. 1. 7 

2.1 
.9 

1.3 
1.2 

.9 

.1 

.5 
3.8 

13.4 
2.6 
3.5 
1. 8 

.10.4 
1.1 
1. 2 

. 7 
1.5 
2.2 

16.0 

100.0 
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Export-producing employment is engaged in the production of industry 

o:itput £or purchase by economic units located outside a given region. Much 

of agricultural production, for example., moves from farms to processing 

plants and, thence, to retail outlets for purchase, finally, by individual 

households. If the first step in this sequence of activity is from £arms to 

buyers located outside the region, then the workers e~gaged in farm pro­

duction are in an export-producing activity .. 

Some £arm employment is not export-producing but residentiary in 

its role in the regional economy.. If all of the steps from farm production 

to final purchase occurred in the region, then the farm production is 

entirely residentiary. Most industry is at least partly residentiary. A 

highly specialized industry., like iron mining, is entirely ex:port-producing 

-.vhen the regi_on is small and lacks ore processing and smelting facilities .. • 

A method of "excess" employment estimation is used to provide an 

initial approximation of export-producing employment in a region. This 

method starts with the percentage distribution of industry employment in 

the United States. Corresponding regional distributions of employment 

are provided, next, for industry-by-industry comparisons with the U.S. 

norm. At this point, the method shovi/s the importance of employment i,n 

a given industry with reference to total employment in the region. In the 

three northern 1\'1innesota planning regions, £or example, the west-to-east 

shift from agriculture to mining is indicated in the regional comparisons 

(see, tables 5. 2 and 5. 4). 
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The critical step in deriving 1'excess 11 industry employment is the com­

parison of regional with U.S. employ:ment percentages. In this comparison, 

the percentage £or the U.S. industry is subtracted from the corresponding 

percentage for the region. A positive difference denotes the occurrence 

of export-producing employment. This diHerence is multiplied by total 

employment in the r_egion to yield an estimate of "excess" employment in 

the given industry (table 5. 5). The west-to-east shift from agriculture 

to mining is now confirmed as a shift in a region's export-producing indus -

try. 

The contribution of each industry to total export:--producing employment 

is given by the industry distribution of export-producing employr11ent (table 5. 6). 

Agriculture in Northvvest Minnesota, £or example, accounts for G3. 3. 

percent of total export-producing employment, which means that 63. 3 per-

cent of total employment in this region is dependent on agriculture. In 

·Le Arrowhead Region, mining accounts £or 8. 3 percent of totcl export pro­

ducing and: hence_. 8. 3 percent o.f toLai eff1ployn1-ent in the regi=m is de­

pendent on mining. This region has the most diversified ccono;nic base 

as measured by the distTi.bution of 11 exccssn ernpLJ/JnenL. 

The excess-employment method of employ1:nent estimation makes use .. 

also, of the concept of an employment 11 multiplier 11
• In the regional case, 

export-producing employment is the variable which links the local area to 

t':1e national economy. The entirely local variable is th2 residentiary ern­

ployment which determines total employment change associated with a 1- unit 
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Ta!,lo:: 5.5. Estirnated excess employment in specified industry. by planni.ng rep ion, 

northern l\Iinnesota, 1970. !} 

lm!ustry 
No. Title 

1. Agriculture 
2. For. & Fish. 
3. l\Iining 
4. Construction 
5. Food Prod. 
6. Textile Prod. 
7. Apparel 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 

Lumber, Furn. 
Printing & Pub. 
Chemicals 
I\Iachinery, exc. E lee. 
Electrical Mach. 
l\Iotor Vehicles 
Trans. exc. l\-lot. Veh. 
Paper :Prod. 
Petroleum Reffning 

. Primary Metals 
Fabricated i\Ietals 
l\Iisc. Manuf. 
Railroads 
Trucking 
Other Transp. 
Communicattons 
Elec., gas, Sani. 
Wholesale Trade 
Food Stores 
Eating & Drinking 
Other Retail 
F. I. R. E. 
Lodging, Personal 
Business & Repair 
Entertain. & Rec. 
Private Households 
Prof. Services 
Public Admin. 

Total 

Northwest 
Region 

4.254 
0 
0 
0 

415 
0 
0 

77 
0 
0 
0 
0 
0 

987 
0 
0 
0 
0 
0 

90 
125 

0 
0 

33 
0 
0 

213 
135 

0 
0 
0 
0 

315 
0 

80 

6,724 

Headwaters 
Region 

(number) 

1,259 
136 

0 
. 170 

0 
6 

28 
674 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

73 
0 
0 

53 
0 
0 

263 
162 

0 
53 

0 
0 

98 
1, 159 

259 

4,392 

Arrowhead 
Region 

0 
405 

1. 193 
0 
0 

26 
666 

1,.485. 
0 
0 
0 
0 
0 

·O 
3,303 

0 
1,915. 

o· 
0 

1,468 
0 
0 

15 
722 

0 
235 

26 
0 
0 

491 
0 
0 

361 
956 

1. 078 

14,345 

Study 
Region 

5,513 
541 

1. 193 
170 
415 

32 
694 

2,236 
0 
0 
0 
0 
0 

987 
3,303 

·O 
1,915 

0 
0 

1. 558 
19B 

0 
15 

808 
0 

·235 
502 
2.97 

0 
544 

0 
0 

774 
2, 115 
1,417 

25,462 

Ii Regional Economic Information System (REIS), U. S. Department of Commerce. 
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Estirnatt'd pt'oportion uf total excPss employment in s_pec~fted indu.c;try, by 
planning r,·:-gion, northern Minnesota, 1970. U 

1. i\griculture 
2 .. For. e, .. Fish. . ., ...,_ 

4. 
:i\Ii:1.ing 
Cor:struction 

5. Food Prod. 
6. Textile Prod. 
; . }ipparel 
8. Lumber. Furn. 
9. Printing & Pub. 

10. Chemicals 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

r· 21. 
22. 
2 .'3. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
:.n. 
'") .:i~. 

83. 
.34. 

J\Inchinery. exc. Elec. 
E lectri.cal :i\·fach. 
l\Io~or "\"ehicles 
Tr2ns. exc. Mot. Veh. 
Paper Prod. 
Petroleum Refining 
Primary Metals 
Fabricated Metals 
l\Iisc. ?-:Ianuf. 
Railroads 
Trucking 
Other Transp. 
Co□munications 

Elec .• gas, Sani. 
\Vholes ale Trade 
Food Stores 
Eating & Drinking 
Other Retail 
F. I. R .. E. 
Lodging, Personal 
Business & Repair 
Entertain. & Rec. 
Private Households 
Prof. Services 
Public _.\dmin. 

Toted 

North \vest 
Region_ 

63.3 
0 
0 
0 

6. 2 
0 
0 

1.1 
0 
0 
0 
0 
0 

14.7 
0 
0 
0 
0 
0 

1. 3 
1. 9 

0 
0 

. 5 
0 
0 

3~2 
2.0 

0 
0 
0 
0 

4.7 
0 

1. 2 

100.0 

Headwaters 
Region 

(percent) 

28. 7 
3. 1 

0 
3.9 

0 
. 1 
. 6 

15.3 
0 
o. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1. 7 
0 
0 

1. 2 
0 
0 

6.0 
3.7 

0 
1. 2 

0 
0 

2.2 
26.4 

5.9 

100.0 

...... . .:..1.cgwn 

0 
2. ·8. 
8. 3 

0 
0 

. 2 
4.6 

10.4 
0 
0 
0 
0 
0 
0 

23.0 
0 

13.3 
0 
0 

10.2 
0 
0 

. 1 
5. 0 

0 
1. 6 

. 2 
0 
0 

3.4 
0 
0 

2.5 
6. 7 
7.5 

100.0 

Study 
. RE;gLon 

21. 7 
2. 1 
4.7 

. 7 
1. 6 

. 1 
2.7 
8. 8 

0 
0 
0 
0 
0 

3. 9 
13. 0 

0 
7. 5 

0 
0 

6. 1 
. 8 

0 
. 1 

3. 2 
0 

. 9 
2. 0 
1. 2 

0 
2. 1 

0 
0 

.3. 0 
8. 3 
5. 6 

100.Q 

1 I Regional Economic Information System (REIS), U. S. Department of Commerce 
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change in export-producing employment. 15/ The employment multiplier 

is projected to increase over the 1970 to 2000 period in each region. As 

long as the percentage ip,crease in the regional multiplier exceeds the 

percentage decrease in export-producing employment, total employment 

,vill increase, also. Because the increase is gradual and systematic. 

the employment multiplier is useful .in predicting total employment change 

from a given change in exp_ort-produc:i.ng employment. 

The ''excessn employment approach to regional impact analysis is 

based simply on the linkage of the regional to the national economy. This 

linkage is established by the market relationships which a region's export-

. ' 

producing industries have with the rest of the Nation. Without these linkages, 

an "open" regional economy cannot survive. In northern Minnesota, these 

linkages are provided by the primary and related secondary industries. 

Sources of Employment Change 

Another method of measuring regional economic change is derived 

from the study of the sources of industry employment change. Three 

·sources of employment change are identified -- a national-growth effect, 

an industry-mix effect, and a regional-share effect. The national-growth 

effect is the proportional change in industrial_ employment due to change in 

15 I 
f 

This relationship is given by the form, 

TOT= 1 

1_ RES 
TOT 

EXP, 

'Nhere TOT = total employment; 
EXP = export producing employment; and 
RES = re.sidentiary employri1ent. 
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total l.J. S. employment. The industry-mix: effect is the differential change 

in industry employment due to above-average or below-average employ­

nent growth in a given industry. 

Two of the three effects -- the national-growth effect and _the industry-
. . 

mix effect -- are derived from U.S. data sources. Only the regional-share 

effect is derived from region-specific data. Hence, i,y-hen forecasting 

• regional employment change, the two sources of employment change are 

predetermined (being available from national industry forecasts), thus 

leaving only the regional-share effects to be forecast from regional data 

sources. 

The 36-industry breakdown of total regional employed is used 

to partition indivi.dual industry employment change into the three sources 

of change (table 5. 7). The long-term historical perspective is introduced 

to show the effects of changing industry mix on total employment change in 

t:ie northern Minnesota. The industry employn1ent change is the relative 

change to industry-mix and regional-share effects. The sum of the two 

effects accqunts for any difference between the actual change. in indu_stry 

e!nployn1ent and the derived change based solely on the national growth 

e:ffect. 16 I 

The heavy dependence on below-average growth .industries in northern 

=·-.Iinnesota was a dominant factor in its lagging rates of growth in the 30-

16 / The national-growth coefficient in the two periods from 1940 to 1970 and 
19 70 to 2000 is O. 71529 and 0. 50467, respectively. This coefficient, 
when multiplied by the base-year inudstry employment. yields the · 
industry employment change due to the national growth effect. 



·.i:able 5. 7. Projected change in total employment in specified industry, by source of employment change, northern Minnesota, 
1970-2000. 

----------·····-·---· ·------~-----,,--------

INDUSTRY 
SECTOR 

1 AGRICULTURE 
2 FOR• AND FISH 
3 MINING 
4 CONSTRUCTION 
5 f'ooo PROD• 
6 lEXTIL~ PROD• 
7. APPAREL 
8 LUMBER, FURN•· 
9 PRINTING AND PUB, 

10 CHEMICALS 
11 MACHINERY•EXCeELEC, 
12 ~LECTRICAL MACH, 
13 MOTOR VEHECLES 
14 TRANS.EXC•MQTjVEH. 
15 PAPER PROD, 
16 PErROLEuM REfINI~G 
17 PRIMARY ~~TALS 
18 fABRIC~TED MtTALS 
19 MisC.MANuF. -
2() RAILROADS 
21 TRUCKING 
22 OTHER TRANS. 
23 COMMUNICATIONS 
24 £LEC,,GAS,SANI, 
25 WHOLESALE TRADE 
26 Fooo STORES 
27 EATING ANO DRINKING 
28 OTHER RETAIL 
29 f-'.I•R•I='• 
30 [oDGING, PERSONAL 
31 eus1NESS ANO REPAIR 
3? ENTERTAIN• A~D REC, 
33 PRIVATE ~0USEHOLD5 
34 PROF. SERVICES 
35 PuALIC ADMIN, 

TOTALS 

1970 
EMF.L. 

. 11617 • 
664. 

12316. • 
8078!, 
3519• 

210. 
1487. 
3456! 
2378. 

467 • . 
'1681! 

370. 
127• 

1378! 
5182. 

131! 
2524!. 
1226• 
1363. 
3548! 
1936. 
1782! 
1786, 
2652• 
5140• 
43g6!, 
6647• 

17323• 
4517. 
1~s10. 
327 e·; 

926• 
3030• 

33993. 
7468. 

-·----REG I ON AL CHANGE DUE TO------
NAT! I Nb. REG. TOT~L 
bROWTH MIX SHARE CHANGE 

5863, 
335. 

6cis. 
4480• 
17!6• 

136• 
?50. 

1744~ 
lt.!OO. 
236. 
848~ 
187. 

64 • 
695. 

2015. 
66. 

1214. 
o.L9, 
688. 

1791, 
977. 
899. 
~01. 

1338. 
2594~ 
2c19. 
3355• 
8742. 
2280. 
2306. 
l 65i~ • 
467. 

1529. 
17i55. 

3"(69. 

-103?6• 
·166. 

... 8767. 
-612• 

•1358. 
.. l 8'5 • 
... 664. 

139. 
-1910. 

68, 
·625. 

42. 
.. 59_ 

-838. 
-908. 
-47. 

-1949. 
-123. 

.. 18 • 
•391·a. 

--146. 
-312. 

613. 
587. 

-s31. 
•57. 

"'687 • 
-769. 
1653. 

-2'15 1+. 
3638, 
-98. 

-2884. 
202a1. 
iss1. 

-2213. 
""'+AS• 
681. 

·3512• 
-4. 
79. 

524. 
-113. 
1218. 
-222. 
21♦ 65 • 

138. 
49, 

211s. 
4912. 
-79. 
545. 

-633. 
-103·1. 

~175. 
""276 • 
·20s. 

-1267. 
-1433. 
-2399. 
-1128. 
-1394. 
-2164. 
-2487. 
-llAS, 
-1132. 
•347. 
-180. 

-1:1012. 
... 3137 • 

•67d7. 
-315. 

•Jd7.L • 
357. 
413. 

30 • 
610 • 

1 Tlo. 
5013. 
81. 

2688. 
367. 

54 . . 
1972. 
6619. 
-60. 

-1jo. 
-138. 
-361. 

-2Ju:c.. 
55~:i. 
379. 
c.'+7. 
4Y2. 

-3]0. 
,. 33 • 

127'+• 
5B09. 
1445. 

-l03r:. 
'+16o. 

23. 
-1sY~. 
i9 .36::i. 

21B4 • 

2000 
EMPL. 

4B30. 
349. 

10445. 
9;:35. 
3432. 

300. 
2!)97. 
52?b• 
2A86e 
548. 

4369. 
7"37. 
liH. 

33SQ. 
llR()l. 

71. 
239'+• 
l0R8. 
1002. 
1246. 
21~q1. 
21.; l • 
2Q)3. 
3144. 
48()4. 
4H29. 
79?1 • 

2.3132. 
S96~. 
]'318. 
7 4 3t• • 
q49, 

114 9 s. 
633,=,13. 
96s7. 

?09r)oo. 
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year period from 1940 to 1970 .. This depressive effect of having a dis -

proportionately large share of below-average growth industries is 

tempered by the declining importance of these industries in the period 

from 1970 to 2000. In the future, therefore, industry diversification, 

especially in export producing industries., will lead to both greater 

employment stability and greater sharing in overall national economic 

growth. 

Peat resource development enhances industry diversification. It is 

not a stabilizing factor in industry employment, however, unless the 

peat-related industry is totally residentiary. Additional analysis is needed 

at this point to establish both the short-term and long-tern1 employments· 

effects of peat-related industry expansion .. 

In summary, certain industries produce products which are sold to 

buyers outside the Study Region. These are termed export industries. These 

suonort the service industry with the "first'' dollar which comes from the sale 
l L 

of their product to buyers residing outside the region. The diversity of a 

regional economic base depends on the number and size of its export-producing 

ind ustr ie s. 
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PERSONAL INCOME 

Personal income refers to the income received by persons, in the for-m of 

,.vages a:'.1.d salaries, proprietorial income (of self employedL property 

income (rent, interest, dividends), and transfer payments (social insur­

ance). 

Personal income payments are reported annually by the U.S. Department 

of Commerce, Bureau of Economic Analysis in its county .... level statistical 

series (i.e., Regional Economic In.formation System). Total earnings, 

,-;·hich include wage and salary payments, propertorial income and other 

labor income, correlate with total employment (i.e., employed work force) 

in each industry. 

Total Earnings of Employed \Nork Force 

Total earnings of the employed labor force more than doubled in the 

10-year perion from 1965 to 1975 (table 6.1). The North\rest Region ex­

perienced the largest increase - - 167. 2 percent., with the Arrowhead Region 

having the smallest - - 108. 8 percent.. Despite price inila tion, the increases 

in nonfarm earnings were smaller in the 1970-75 period than in the 1965-70 

period. ·For the Northwest Region, however, the increase in farm earnings 

was much larger in the second than in the first five -year period. In this 

region, net farm income tripled from 1972 to 1973. In the Headwaters 

Region, total earnings of government employees nearly doubled in the 1 0 -

year period, while in the Northwest Region and the Arrowhead Region these 

earnings increased by approximately 50 percent. Thus, the higher rate 

of growth in total earnings in the two regions - - North,xest and Headwaters 

is explained, in part, by sharp increases in earnings from farming and 

governn1ent. 
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'. ·- ·--· . 
Table 6. 1. Estimated total farm and nonfarm earnings of employed work force in specified planning region, northern Minnesota, HJ65-1D75. !.J 

Planning Region 1965 1966 1967 1968 1969 · •.• 1970' 1971 1972 1973 197,4 Hl7fi 
(mil. dol.) 

Northwest: 
Fal'm 51. 6 36, 5 52. 7 29,5 35,4 67.6 67.5 79. 1 230.7 233.3 HO. 6 
Nonfarm private 62.6 67. 8 73.2 81. 1 94. 8 107.4 114. 7 131. 1 146. 4 155.7 170. 1 
Total private . 114. 2 104. 3 125.9 110.6 130,2 175.0 182.2 210.2 386, 1 389.0 310, 7 
Federal govt. 3. 8 4. 3 4.2 4. 7 4. 8 5.4 5. 8 6,0 6.9 7.4 8,0 
State & local govt. 17. 0 · 18, 4 19.9 22, 1 ,23,9 26, 4 29, 8 33. 1 • 36, 1 38. 3 4:{. 1 
Total govt. 20,8 22. 7 24. 1 26.8 28. 7 31. 8 35.6 • 39. 1 43,0 45.7 51. 1 
Total earnings 21 136,0 128. 2 -151. 1 138. 5 160,3 208.3 219. 3 _250. 8 430.8 4:rn·. 4 :rn~L ::i 

t-,, Total personal income -:-- 183. 3 • • 178. 5 205.4 199. 1 226. 1 284.7 306.0 341.4 528. 5 559.3 500.9 co 

Headwaters: 
Farm 6. 4 5. 1 5. 8 4.4 5,9 8. 5 8.4 9,8 27.8 18. 2 10.0 
Nonfarm private 29.6 32. 3 33.6 ·39. 7 40,3 43.7 45.8 51. 0 58,7 6•1. 9 70. 9 
Total private 36.0 .37. 4 39,4 44. 1 46. 2 52.2 54,2 60. 8. 86, 5 83, 1 80.9 ry 
Fecl('ral govt, 2. 4 3. 1 3,7 3, 8 3,0 4,6 5.0 5. 6 6.7 7,5 8.5 
State & local· govt, 11. 7 12.9 14, 3 16.2 18. 1 20.3 22.7 25. 6 28,0 2'!J. 6 33.4 
Total govt. 14. 1 16.0 18. 0 20.0 22,0 24.9 27.7 31. 2 34. 7 37, 1 4 1. 9 
Total earnings 21 . 51. 4 54. 7 58,8 65, 5 69, 8 78. 7 83.4 93.6 123,0 122.0 12·1. 7 
Total personal income - 72. 8 77.6 84. 1 94.0 100.9 93. 1 100; 7 112. 3 14:3.5 l•l 7. 1 15:L 7 

Arrowlwad: 
Farm 3.9 3, 1 3.0 2. 5 . 3,9 4. 3 3. 1 . 5. 1 13. D ll. 2 :i. !) 
Nt>nfarm private 511. 1 547.5 568. 1 601. 5 634.2 671. 1 697.6 743.7 813.3 884. :i l, 041. 5 
Total private 515. 0 550.6 571. 1 604, 1 638, 1 • 675. 4 700.7 748.8 827,2 892, 5 1,045.4 
FedL'ral govt, 13, 8 15. 9 18. 7 19.8 22.4 25.4 28. 3 30, 1 :i:3. 2 36.3 :rn . .J 
Statt> and local govt. 76. 1 81. 7 88. 1 96. 9 l06, 0 117. 3 ·13l. 5 145. 9 160. 7 llfl, 6 18!.i. ·I 
Tot.ii govt. 89.9 97.6 106. 8 116.7 128. 4 142, 7 15,9. 8 176.0 1H3, D 1 !iii. ,., 22!i. 8 
Total earnings 21 621. 2 665. 9 • 697. 5 742.3 71!7. 6 848. 1 887.3 950.2 I, o,i !i. U l, 126, 7 I, 207. 3 
Total pp1•sonnl income - 778,6 825. 6 872. 1 922.5 991. 2 1. 07p. 2 1, 149, 0 1,327.8 1, :153. 1 1, 4 I :L 0 I, 700. 4 

!.J Hc•gi<inal Econon,'ic- lnformntion System (HF.JS), U.S. DPj,artmcnt of Commerce, 

2/ Hy plac<· of r~•i;id<•i\(·c· of incomP reC'ipienlK. 



GrO\vth in total personal income parallels the growth i.n total earni.ng-_s 

.in the three planning regions. Total personal income, ,vhich is. reported 

by place of residence of income recipient rather than place of work., increased 

in the three ·planning regions from $1,033.9 million in 1965 to $2,440.1 

million in 197 5. This compares with an increase in total earnings from. 

3808. 6 million to $1, 785. 5 million (a 120 .. 8 percent increase as compared 

v.1ith a 136 percent increase in total personal income). 

Property Income Transfer Payments and Residence Adjustments 

While total earnings are reported by place of work, property incorn.e 

and transfer payments are reported by the residence of income recipi2nt 

(table 6. 2 ). A residence adjustment is derived for each county which 

accounts for the net income payments made to in-commuters by local 

indsutry, or received by out-commuters by industry located outside the 

county. The residence adjustment thus converts total earnings by place 

of \VOrk to total earnings by place of residence. 

Personal contributions to social insurance programs are deducted 

from total earnings to obtain net earnings. A compensating adjustment is 

mode for transfer payments, including income received from social in -

surance programs. Property income., including rent, interest, and dividends. 

are added, also, to net total earnings in the derivation of total personal 

income. 

In this study, the personal contributions to social insurance programs, 

the residence ~djustment, and property income are directly related to 

:otal earnings. Transfer payments are related to total unemployment, 

·:otal population 65 years and older, and total earnings. These relationships 

are used in projecting total personal income in the Study Region. 



Table 6. 2. Estimated total earnings of employed work force in specified industry and total personal income, by 
planning region, northern Minnesota, 1970 and 1975. 

Inctusfry and Northwest Headwaters Arrowhead 
Income Source 1970 .197"5 1970 1975 1970 1975· 

(thou. dol.) 

Farrn 128, R79 261,490 16, 326 17,743 7,921 6, 197 
Mining 5, 152 7,. 598 1, 195 580 131, G96 197, 2Q9 

· Construction 7,990 10,436 6,095 8, 677 54~614 120, 597 
Manufacturing 29, 751 39,080 5, 585 7, 169 154,066 189.797 
Trans., Comm., UHL 8,783 15,462 4,741 8,449 68,2D6 • 118,987 

Trade 28,840 55, 167 14,027 25, 3.98 124,897 197, 130 
Fin., Ins., Real Est. 3, 413 6,965 2, 872 3, 615 23, 051 40,320 
Services 23,452 35,320 9,214 17,05T 114,416 177,341 
Federal Gov 1t 6,814 9, 813 6, 160 10, 365 55,429 65,465 
State & Local Gov 1t . 26,445 43,085 20, 290 ' 33,380 117,275 186, 4:H. 
Total Earnings by Place of Work 208,283 363,538 7 8, 708 124, 671 848, 079 1,297,314 
Less: Personal ·contr. 6, 888 13, 539 3,468 . 7, 003 37,522 78,455 

:J) 
Net Enrnings by Place of Work 201, 395 349,999 '.75, 240 117,688 810.557 1,218,850 

:0 Plus: Res id. Adj. 10,547 16, 839 1,418 1, 546 -12,378 -25, 185 
Net Earnings by Place of Residence 211,942 366,838 76,328 119,214 798, 179 - 1, 193, 674 
Plus: Property Income 35,920 62, 143 15,299 27,587 137,434 215, 143 
Plus: Transfer Payments 36,858 71,884 2;3, 399 50,216 143,579 291,602 
Total Personal Income 284,720 500,865 115,026 197,017 1, 079 ,102 1,700,41D 
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Earnings and Income Per Person 

The statistical series on total earnings o.f the employed wo~k for_ce 

shows the importance of each major industry in contributing to· the economic 

v;ell being of residents in northern Minnesota. The key statistic is total 

earni~gs per employed worker (table 6 .. 3 )0 High earnings per worker in 

export-producing industries typically transform into high earnings per 

,sorker in residentiary industries~ 

Inter -industry differences in earnings per worker trends occur be­

cause of differences in the trends in (1) the productivity of the average· 

employed worker and (2) the degree of unionization in each industry. In 

northern Minnesota., workers in manufacturing generally are in a superior 

position to capture at least part of the above-average increases in labor 

productivity in the form of above-average earnings per worker. 

Depending on the type of resource development the earnings per worker 

impacts will vary by industry with lower earnings associated ,vith agri-

culture and mir1ing (i~ e., horticultural uses of ·peat land) and higher earn-

ings associated ,vith industrial chemicals manufacturing and energy pro -

duction.. Above -average earnings in the developing industries are transfor·med 

i:ito higher earnings in the local industries which cater to the local work 

f·::irce and its dependent population. 

Total Income Payments 

Total incC'me payments are derived in constant 1970 dollars to show 

::1e c--:nnposite effect of changes in (1) total industry employment, (2) average 
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Tab~:::- 6. :3. Estimatf,d total earnings per worker of employed labor force in specified industry 
and total personal income per person, by planning region, northern Minnesota, • 
1970 and 1975. !_; 

lndu::::ry and 
lnco~:-12 Source 

Per \Vor~er (by place .of 
F1rm 
:::\fining 
Const::.-uction 
l\lanufacturing 
T:-ans., Comm., Util. 
T ::·ad e 
F~n., Ins., Real Est. 
Sc:r·.-ices 

\VOrk): 

Northwest 
1970 1975 

9, 864 15,975 
2/ 2/ 

6, 113 7,924 
2/ 2/ 

6,012 9,451 
4,207 5,683 
3, 969 6,280 
3, 119 4,543 

Federal Govt. 10,920 17,363 
S-:: :3.te & Local Go,-t. 4,717 6,949 
T::itc.l Earnings 5,300 7, 693 
L2ss: Personal Contr. 73 140 
l\" E . 
J. e: armngs 5,229 7,553 

Per Person (by place of residence): 
P~us: Residence Adj. 111 174 
:r-,· et Earnings 2,235 3,780 
P~us: Property Inc. 379 640 
P:us: Transfer Payments 389 741 

Tota~ Personal Income 3,003 5, 161 

Headwaters 
1970 1975 1970 1975 

(dollars) 

4,378 '4,425 2,012 1,459 
2/ 2/ 9, 47·7 12,798 

6, 139 8, 194 10, 772 14,714 
5,082 6,744 7,374 11,312 
6,941 9,824 9,555 14,475 
4,655 5, 599 5,501 6,858 

2/ ,2 / 7,849 9,579 
3,534 4,572 5,469 7,451 

10, 261 15,586 10,227 15,979 
5,042 6,988 5,777 8,406 
4,569 5,914 6, 8,82 9,547 

63 117 . 114 238 
4, ·506 5,797 6, 768 9,309 

26 26 -38 -77 
1, 394 1,985 2,415 3,628 

280 459 416 654 
428 836 434 886 

2, 101 3,281 3,266 5,168 

1 / 
T..:'. S. Department of Commerce, Regional Economic Information System. 

2/ 
~ot available. 
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p-::?r vrnrker industry earnings, and (3) non=labor income payments (table 6. 4). 

Increases in income levels due to inflation are accounted for in the personal 

ir!come series. 

Part of the increase in personal income level is due to increase in 

total employment. A larger part of the projected increase (in real dollars), 

. is due to the near-doubling of earnings per worker. High levels of labor 

productivity thus sustain high levels ot personal income. 

Peat resource development will add to total income payments in the 

extended Study Region by increases in industry employment and earnings 

per \vorker. Especially the nigh-technology development will be associated 

with high earnings per worker .. 

In summary, high earnings in export industries induce high earnings 

in other industries in a region. Thus, the high-technology development 

can increase productivity and, also, overall average income le\0 els in the 

Study Region. 



Table 6.4. Estimated total personal. income oer person, by planninp' region, northern Minnesota and U.S., 1965-·1975. 

. Total Personal Income per Person Proportion of U.S . Aver.age 
North- Head- Arrow- Minne- United North- Head- Arrow- Minne-

Year west waters head. sota States west waters head /:iOta 

Estimated: 
(dollars) (percent 

18G5 1, 855 1. 417 2,329 2,643 2,785 66. 6 50.9 85.6 U4.9 

1966 1,868 1. 515 2,432 2, 856 3,0Ql 62.2 50. 5 • Bl. o !) 5. 2 
1867 2, 152 1, 643 2,588 3,022 3, 188 67.5 ·51. 5 81. 9 D 5. 1 
1!168 2, OflO 1,840 2,743 3,285 o,457 59. 6 53.2 7D.4 !J5. 0. 

1068 2,345 1, 944 2,961 3,584 3,733 62. 8 52. 1 79.3 DG.O 
1970 3,003 2, 102 3,266 3,859 3,966 75.7 53,0 82.4 97. 3 
1971 3, 183 2,228 3,447 4,038 4, 195 75.9 53. 1 82.2 96. 3 
1972 3, :,23 2,386 3,679 4,328 4, 537 77. 6 52. 6 81. 1 ns.4 
1973 5,438 2~954 4,092 5, 112 5,049 107. 7 58. 5 81. 0 101. 2 
1974 5, 803 3,092 4,546 5,469 5, 486 105. 8 56.4 82.9 99.7 
1975 5, 165 3,283 5, 186 5, 817 5, 903 87.5 55.6 87. 8 98. 5 

-· --·-----·-·-

Nl 
O") 



94 

AGRICULTURAL PRODUCTION 

In this chapter, the economic potential for farm crop production on 

peat land is assessed in the context of the total agricultural economy of 

northern l\Iinnesota. Historical trends in agricultural production and 

income are examined for the pre -19 7 5 period. Utilization of farm land 

and peat land in agricultural production is related to this historical as­

sessment. Finally, a peat land data base is presented, for use in the 

economic forecast. 

Agricultural Land Use 

The production of farm crops is the principal use of peat land iI?­

northern Minnesota. O.f the 5. 8 million acres o.f farmland., 4 million acres 

were in crops, including pasture. Less than 100., 000 acres of peat land 

were cultivated. Thus., the agricultural use of peat land account-::;d for less 

than 2. 5 percent of total cropland in the extended Study Region .. 

A total of more than 5. 3 million acres of peat land is reported in 

the 1977 inventory o.f peat land in the 19 counties in northern Minnesota 

(table 7. 1 ). More than one million acres are located in Koochiching 

County. The Arrowhead Region accounts for 3. 3 million acres, or 62. 5 

percent of the total peat land·in northern Minnesota. 

Of the 99, 599 acres of peat land in crops in 1977, hay and pasture 

accounted for 3 6 percent, other unclassified crops for 2 7. 5 percent, wild 

rice .for 1 7. 5 percent, and cash grain, grass seed., rov,r crops, and vege -

tables for 8. S percent, 8~ 3 percent, 2. 1 percent, and O. 1 percent, respec-. 

tively .. of the total.. Undeveloped peat land in farms totaled nearly 2 .. 5 million 

acres in 197 7. 
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'fnhle7.l. Estimated peat land in specified county and planning region, by Land use, northf?rn Minnesota, 1977. !.! 

Undc-
Peat Cro land velopcd· 

Planning Land Cash Row Vege- Grass Wild Hay & Farm 
Region and County ';t"otal . Total. Grain Crops tables Seed Rice Pasture Other Land 

(acres) 
Northwest: 

Kittson 60,314 1,587 1,587 ; 0 0 0 0 0 0 45,619 
Marshall 146, 535 8,021 717 456 0 0 0 5,707 l; 141 41,822 
Norman 3,770 218 0 0 0 0 0 0 218 3,296 
Pennington 37,803 6,632 888 0 0 0 95 2, 173 3,476 31,171 
Polk 29,517 2,. 509 435 77 128 0 1,741 128 0 20,792 

t.r:i Red Lake 7,450 2,061 435 0 0 0 0 512 1, 114 5,388 
a:, 

Roseau· 255,436 10, 809 1,552 0 o. 8,269 51 937 0 ld9, 802 
Total 540, 825 31,837 5,614 533 128 8,269 1,887 9,457 5,949 307,980 

Headwaters: 
Beltrami 785,661 8,047 0 0 0 () 2; 263 79 5,705 293,812 
Clearwater 108, 109 17,437 282 0 0 0 6,758 9,531 866 27,260 
Hubbard 62,864 179 0 0 0 0 0 179 O· 42,545 
Lake of the Woods 482,528 12,017 0 462 0 0 0 0 11,555 197,806 
Mahnomen 26,432 10, 268 0 1,092 0 0 0 6,991 2,184 16, 164 
Total 1,465, 594 47,948 282 1,554 () o· 9,021 16,780 20,310 577,587 

Arrowhead: 
Aitkin 575,936 14,087 2,534 0 0 0 6,067 4,333 1, ln2 425,068 
Carlton 12_3, 294 1,809 0 0 0 0 0 1.809 0 67, 6•1:i 
Cook 37,626 0 0 0 0 0 0 Q. 0 0 
Itasca 356,558 2,028 0 0 0 0 310 1., 718 0 166,128 
Koochiching 1,154,899 154 · 0 0 0 0 154 0 0 363,073 
Lake 165,171 0 0 0 0 0 0 0 0 11,264 
St. Lonis 929,027 1,736 •. 0 0 0 0 0 1,736 0 5-16, 154 

• Total 3,343,311 19, 814 2,534 0 0 0 6,531 9,596 1, 152 l, 579,330 

Norllwrn Minncsotn 5,349,730 99, 59_9 8,430 . 2~ 087 128 !), 269 17, 4.39 35,833 27,411 •2, 464, BU?· 

··i7-···· ·-·-··· 
!. It 011:w I•' ;1 n1ham, 11"1077 Inventory of Pent J.,und In Mlnncsota11 , Phase II Pc.nt Prog1·,un, 

··--- --- -·-- ,.. ___________ 
Mlnncaotn Depurlm_unt of N uluru r It 1•H(Hll'l'1•11, 1 n1n. 
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Total farm land in northern Minnesota was 5., 760,000 acres in 1969 

and 1974 (table 7. 2). This amounted to approximately 58. 7 percent of 

the total land area. Total farms declined slightly, from 14., 822 to 13., 573., 

while commercial farms actually increased from 10, 096 to 10., 379 during 

this period. Thus., the average size of farms -- in farm land and crop­

land - - .increased only slightly. Large differences in these statistics 

occur., of course., for individual counties in each of the three planning 

regions. 

Most of the farm land on commercial farms (Le . ., farms with sales 

of $2., 500 or more) - - 4 million acres., or 75. 8 percent of the total - - was 

in crops,including pasture., in 1974 (table 7. 3). The Northwest Region~· 

accounted for 3. 3 million acres, or 82 .. 8 percent, of the total. 

The Arrowhead Region,· which has the largest acreage of peat land., 

accounts for less than a quarter-million acres, or 6. 2 percent., of total 

cropland. In this region., Aitkin County has the largest number of com­

merical farms and, also., acres in farm crops. Access to both cultivated 

land and undeveloped peat land is superior in this county because of its 

extensive road nehvork. The economic potential of peat land for agricul­

tural uses is, therefore., relatively high in Aitkin County. 

Type of Farming 

Geographical differences in agriculture in the extended Study Region 

are shown by the county-to-county distribution of type of £arms (table 7. 4). 

Crop farms., espec.1.:i.lly cash grain., are concentrated in the Northwest Region. 

Livestock farms which accounted for 4., 008, or 38. 6 of total farms in 1974., 
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Table 7. 2. Estimated number of farms and acres in farm.land in specified county and planning region. by type of !arm, northern Minnesota, 1969 
and 1974, !.I 

All Farms Farms with sales of $2, 500 or more 
Planning Region Total F.irms Total Farmland • Proe, of Land Area Total Farms Total Farmland Land per Farm 
and County 1969 1974 1969 1974 1969 1974 1969 1974 1969 · 1974 1969 1974 

(no,) (ho,) (1,000 acres) (1,000 acres) (pct.) (pct,) (no.) (no,) (1, 000 acres) (1, 000 acres) 1ac1~es) (acres) 
Northwest: 

Kittson 772 713 545 533 75.7 74. 1 655 649 519 522 793 804 
Marshall 1,732 1,652 821 854 71. 7 ' 74.6 1,305 1,428 740 819 567 573 
Norman 1,061 984 527 546 93, 1 ' 96,3 938 920' 515 539 549 586 
Pennington 817 785 334 326 83. 8 82.0 599 .. 650 298 311 498 4.78 
Pulk 2,361 2,04~ 1, 116 1, 112 86. 6 86,3 1, 839 1, 836 1,037 1,085 564 591 

=--· :n Red Lake 586 481 236 207 85.8 74.8 439 425 212 199 482 469 
Roseau 1,330 1,307 558 583 52.0 54,_3 866 1,·082 459 546 530 505 
Total 8,659 7,971 4,137 4,~61 75.7 76. 1 6,641 6,990 3,780 4,021 569 575 

Headwaters: 
Beltrami 807 722 228 221 14.2 13. 8 469 463 168 181 359 391 
Clearwater 801 751 233 223 36, 4· 34.8 ·.-4,88 522 181 ,189 370 363 
Hubbard 540 484 134 128 22.5 21. 5 251 288 83 96 332 333 
Lake of the Woods • 255 246 105 113 12.5 13, 5 • 155 161 88 97 567 603 
Mahnomen 528 476 

·'. 
220 214 61. 1 59.5 442 413 206 205 467 4D7 

Total 2,031. 2,679 920 899 22. 8 22,3 • 1,805 1,846 • 726 768 402 416 

Arrowhead: 
Aitkin 791 711 • 181 182 15, 4 15.6 462 442 131 143 284 324 
Carlton 705 603 139 134 25,2 24,2 398 355 102 100 256 281 
Cook 2/ 5 2/ 1 2/- 2/ 2 I- 0 2/ 0 2/ 0 
Itasca 519 501 120 132 1:-1 1:-8 248 233 80 77 321 331 
koochiching 267 274 75 83 3.8 4,2 128 133 47 58 369 435 
Lake 35 31 7 5 0.5 0.4 13 13 3 3 202 203 
St. Louis· 915 798 181 163 4.6 4, 2 401 367 108 99 .26D 271 
Total 3,232 2,923 703 700 6. 1 6, 1 1,650 l, 54:3 417 4130 285 31 I 

NorthPrn Minnesota 14,822 13,573 5,760 5, 7_60 58, 7 58,7 10,006 • 10, 379 4,923 5,269 4HO 50fi 

!! u. s. Census of Agl'iculturc, 1069 and 1974. 

~ :i / l):11:1 withh0ld lo avoid dif!r.loHnrc•, 



Table 7. 3. Estimated number of acres farmed on farms with sales of $2; 500 or more in specified county and planning 
region, by type of land use, northern Minnesota, 1974. ~ •• 

Total Woodland 
Planning rcgi.on Farm- Cropland & 1 woodland Other 
am.I county land Total Harvested Pasture Pasture Land 

(acres} 
Northwest: 

Kitt.son 521,505 426,385 300,621 14, 384 43,475 51,645 
Marshnl.l 818, 528 683, 8HJ 480,585 37,660 . 6:1, 246 71,1G:3 
Norman 538,965 465,061 360,240 21,012 25,2DO 4B,614 
PPnningt:on 310, 502 248, D8:-3 1!15,181 21, 7fl3 2n, rn2 :1:1, ,, 1 7 
Polk 1, 085. 043 918,028 7 '10, 867 46, 055 46,613 120,402 
Red Lake 199,488 154,313 101,317 13,903 20,653 24,522 
Roseau 546,028 407,874 242,746 45, 58_8 60,998 77, 156 
Total 4, 020. 149 3,304,463 2,401, 557 200,404 288,467 427.219 

Headwaters: 
Beltrami 108, 522 94,494 57,325 21,335 55, 845 30, 183 
Clearwater 189;362 96,851 62,341 24,625 67,200 25,311 
Hubbard 95,883 48,583 34,935 9,079 31,724 15, 5·75 

oJ 
Lake of the Woods 97,130 63, 127 39,500 10,775 18,419 15, 584 m 
Manhomen 205,077 137,480 90,132 12,371 25,651 41,946 
Total 767,974 440,535 284,233 78,185 198, 839 128,600 

Arrowhead: 
Aitkin 143,247 73,640 44,736 21,409 41,378 ·28, 200 
Carlton 99,622 47,343 33,633 12,449 31, 527 20,752 
Cook 0. 0 0 0 0 0 
Itasca '17,047 38,446 2 6, 602 9,683 27,667 10,934 
Koochiching 57, 868 31,382 18, 867 7,962 19, 102 7 J 3 8L1 
Lake 2,644 1, 012 651 220 1, 538 84 
St. Louis 99,300 54,664 39, 881 11,772 34,230 10,406 
Total 479,728 246,487 164,370 63,495 ·155, 451 77,790 

Northern Minnesota 5,267,851 3,991,485 2, 850, 160 342,084 642,757 633,609 
' 

1/ 
U.S. Census of Agriculture, 1974. 
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Table 7, 4. Total farms with ·sales of $2,500 and over in specified county and planning region, by type of' farm, northern Minnesota, 1974. 1_j 

Cro Livestock 
,Livestock 

General exc. Dairy General 
Farms,· Poultry & Poultry Farms, Unclas-

Total Cash Field Vege- Fruits Hor.ti- Primary Animal & Animal 1 ° Live- sified 
Planning Region Far.ms Grains Crops tables & Trees cultural • Crops. Spec, Dairy Eggs Special, stock Farms 
And Collnty (011) (013) (016) (017) (018) (0191) (021) (024) . (025) (027) (0291) 

• {number) 
NorthwE•s t: 

Kittson 649 442 83 0 0 2 16~ 64 38 0 1 3 0 
lV!arshall 1,428 900 192 0 1 0 54 153 107 2 3 • 13 3 

c;; Norman 920 . 576 83 1 0 2 39 90 113 1 13 1 
Cl) Pennington 650 374 40 1 0 0 35 82 85 7 9 17 0 

Polk 1,836 1,028 .320 1 1 1 54 173 227 5 5 19 2 
Red Lake 425. 224 24 o. 0 0 14 . 54 86 1 8 14 0 

Roseau l; 082 526 146 0 0 0 69 115 17·5 24 6 19 2 
Total 6,990 4, 07.0 888 3 2 5 281 • 731 831 40 33 • 98 8 

Headwatc•rs: 
Beltrami 462 35 · 65 0 0 0 22 11a· 130 2 1 16 13 
Clearwater 522 · 89 62 0 0 1 36 176 130 3 2 17 6 
Hllbb.ird 288 27 46 2 0 3 4 120 62 10 2 7 5 
Lake of the Woods i61 • 32 55 0 0 0 6 44 16 3 0 5 0 
Mahnomen 413 186 19 0 0 0 18 55 119 1 0 13 2 
Tot,1l 1,846 369 247 2 0 4 86 573 457 19 5 58 2.6 

Arrowh,:ad: 
Aitkin 442 9 77 0 1 1 1 115 205 19 2 B 4 
Carlton 355 3 49 2 0 3 1 66 219 l 6 1 4 
Cook 0 0 0 0 0 0 0 0 0 0 0 0 0 
Itasca 233 5 51 2 0 5 4 92 51 3 1 2 17 
Koochiching 133 11 27 2 0 0 1 62 14 3 2 :) 6 
Lakt> 13 1 4 o. 0 1 0 2 1 2 1 0 
St. I.m:iis 367 8 78 5 0 17 5 104 126 5 7 7. 5 
Total 1, 54:i 37 206 11 1 27 12 ' 441 616 :1 :i )!) 2:1 :n 

Not'llwl'n Minnesota 10, 370 4,476 1,421 16 3 36 379 l ,·745. 1,904 92 57 17!! 71 

1 / 
U.S. Cc:nsus of Agriculture, 1974. 

I 
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are distributed \Yidely in the Study Hegion. 

In the Arrmvhead Region, the livestock farms were 75. 8 percent of 

total farms in 1974. Aitkin County led all other counties in this region 

in livestock farms. Of the 374 crop farms, 286, or 76. 5 percent, re­

ceived 50 percent or more of their income from farm rnarketing of field 

crops (e.g., hay an_d potatoes). 

Farm Operator Residence and Employment 

Total £arm operators in northern Minnesota declined by 31. 1 percent 

in the 10-year period from 1964 to 1974 (table 7.5). Much of the decline 

eccurred in the i\rrowhead Region, particularly during the first half of 

this period. 

While the total number of farm operators in the extended Study Region 

has declined, the number of farm operators reporting off-farm residence has 

increased. The majority of off-farm residents live in a town or a city. A 

majority of all farm operators, however, are engaged in farming as their 

principal occupation. In the Arrowhead Region, off-farm residence of 

farm operators has increased, also. A majority of farm operators in the 

_-\rrowhead Region are in a principal occupation other than farming. Only 

in Aitkin County is farming the principal occupation of a majority of farm 

operators. 

The proportion of .farm opera tors reporting off -.farm work in the ex -

:ended Study Region dropped from 50. 6 percent in 1964 to 44. 5 percent of 

total farm operators. For the Arrowhead Region this percentage increased 

slightly from 64. 4 to 64. 6 during the same period. Of those reporting 
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Table7,5. Estimated numb!] o( .farm operations ln specified counties and planning regions, by residence and employment status, norther.n Minnesota, 1!)64, 
l!J69, and 1074. - . 

F'.arm Operators Principal Occupation 
Total· Farm Oeerators on Farm Oeerated Farm Oeerators reporting work off· farm of farm operator, HJ74 

Planning region Less than 100 da,is 100 Days or More 
and County 1964 1969 1974 19.64 196_9 1974 1964 1969 1974 1964 1969 1974 Farming Other 

(number) 
NorthwPst: 

Kitt:-;on 894 772 701 751 581 477 243 188 125 168 228 151 601 100 
i\larshall 1,884 1,732 1,642 1,628 1, 333 1, 111 461 395 199 408 616 420 1,329 313 
Norman 1,325 1,061 976 1, 181 892 695 280 256 159 203 212 148 888 88 
Pennington 850 817 780 753 667 574 164 159 82 196 283 231 580 200· 

.-1 Polk 2,766 2,361 2,027 2,411 1·, 875 1,454 592 533 221 ?45 674 43!) 1, no 2!17 
0 

HNI Lake 642 586 476 584 450 349 122 107 54 185 225 138 380 D6 r-i 

RosL•au 1,589 1,330 1,295 1,412 1,094 · 945 360 205 169. 373 559 360 974 321 
Totul 9,950 8,659 7,897 8,720 6,892 5,605 2,222 1,888 1,009 2, 078_ 2,797 1, 887 6,482 1,415 

Headll'aters: 
Beltt·ami 1,067 807 716 1,024 700 604 272 136 85 326 356 260 477 239 
Cleanvater 1,038 810 747 982 674 569 183 170 83 281 285 245 519 22B 
Hubbard 751 540 483 690 463 392 140 87 • 64 250 238 206 2·64 219 
Lal<<• or the Woods 389 255 246 356 218 195 98 55 35 152 125 98 156 flO 

l\la"hnomen 647 528 475 590 445 366 114 93 53 115 106 92 396 7D 
Total 3,892 2,931 2,667 3,642 2,500 2, 126 807 541 320 1, 124 1, 110 901 1, 812 855 

Arro.wllC'ad: 
.Aitkin 1, 132 791 706 1,094 687 573 188 111 76 386 355 :rn1 ~26 WJ 
C'at•lton 1, 100 • 705 600 1,043 627 519 112 72 35 570 414 a:n 2Bl :w1 
Cook 2/ 2/ 5 2/ 2/ 5 2/ 2/ 0 2/ 2/ 5 0 5 

ltasr:i 1,041 519 498 965 465 4i'8 126 68 42 620 362 306 213 285 

Koochiching 469 267 271 438 230 229 89 51 35 246 139 140 123 1_.rn 
Lak,, 86 45 31 81 36 24 10 3 2 !i5 :rn 23 4 27 
St. Louis 1,844 915 784 l, 776 835 690 205 ll4 62 1,043 592 505 293 •l !.I I 
ToLil 5,672 3,242 2, 894 5,397 2,880 2,458 730 389 252 2,920 1,001 1, 617 1, :l40 1, :i55 

Not·tlli•1·n 1\1 iriuesotn I!), 514 14, 832 13,459 17, 75B 12,272 10,.189 3, 'lfH) 2, 8111 1, 5111 G, 122 5, HOil 11, 110:> !l,(i:l-1 :1, H:1!> 

!) 
11, :, . C•·.110111H of Agl'lcu_ltttt·c, 10U4, l!HHJ Utll.l tu'l,J. 

~ 
?__/ l)_,1;, withill'ld to avoid disclosures, 
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off-farm work, the proportion reporting 200 days or more increased from 

62 percent to 73. 6 percent in the extended Study Region and from 80 per­

cent to 86. 5 percent in the Arrowhead Region. Off-farm work as an 

additional income source was bec0ming increasingly importart for farm 

operators in both the extended Study Region and the Arrowhead Region .. 

Farm Income and Expenditures 

Total net income of farm operators in the extended Study Region in­

creased from $38., 878,000 in 1969 to $242, 744., 000 in 1974 -- a 524 

percent increase (table 7 ~ 6).. This estimate., which corresponds to the 

one presented in the preceding chapter., excludes farm wages., prerequisites 

and other labor income., and., also., a statistical adjustment. Since the 

additional income originates from the agricultural sectors., it is included 

in the estimates oftotal £arm income.· It is part of the remuneration for 

tie primary inputs used in agricultural production. 

Cash receipts from farm marketings peaked in 1973 in the Head,vaters • 

Region and the Arrowhead Region (because· of the large receipts from live -

stock marketing) and in 1974 in the Northw2st Region (because of the large 

receipts from cash grain marketings). Production expenses rose sharply 

in 1973., which thus reduced the effect of the price increases on total farm 

labor and proprietors' income. For the extended Study Region total farm 

i::-icome peaked in 1974 and., then., declined sharply in 1975 as production 

2xpenses continued their upward trends. 

ExpansioL. o.f crop production on undeveloped peat land would increase 

cash receipts from both crop and livestock marketings. The additional 

:_ay production, £or example, would be fed largely to livestock on far:ms 
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Tabl-= 7.6. ~stimated farm income and expenditures, by planning region, northern Minnesota, 
l969 and 1974. l/ 

Livestock and Livestock Products: 
Dairy 
Po·..:ltry 
Neat Animals 
To::al 

Crops: 
Field Crops 
Tr.;ck Crops 
Fruits, Nut.s, Greenhouse, 

~;ursery, Forest 
Total 

Tota: Cash Receipts 
Govern=ent Payments 
Imputed Incooe and Rent Received 
Tota~ Cash Receipts and 

Otr:er Income 
Prod·.1ction Expenses 
Realized Net Income 
Value of Inventory Change 
Tota::. l~et Income • 
REIS Adjustment 
Tota: ~;et Farm Proprietors 

Inco;:;-e 
Farm Wages aP.d Perquisites 
Farm, Other Labor Income 
Total ?arm Income 

Northwest 
1969. 

13,071 
6,393 

25,420 
44,884 

93, 753 
87 

183 
94,023 

138,907 
16,491 
14,069 

169,467 · 
132,891 

36,576 
-6,282 
30,294 

-322 

29,972 
5,365 

106 
35,443 

1974 
($1,000) 

18,441 
10,030 
31,871 
60,342 

347,862 
154 

304 
348,320 

408,662 
5,039 

20,594 

434,295 
227,658 
206,637 
12, 754 

219,391 
51 

219,442 
13,661 

171 
233,274 

C. S. Census of Agriculture, 1969. and ·1974. 

Headwaters 
1969 1974 

5,377_ 
2,109 
9,901 

17,387 

6,758 
83 

411 
7,252 

24,639 
1,521 
2,979 

29,139 
23,447 
5,692 

-454 
5,238 

25 

5,263 
605 

13 
5,881 

7,034 
3,309 

13,858 
24,201 

24,999 
146 

586 
24,731 

49,932 
497 

4,509 

54,938 
38,463 
16,475 

118 
16,593 

3 

16,596 
1,538 

19 
18,153 

Arrowhead 
1969 1974 

7,601 
2,502 
7,747 

17,850 

2,769 
149 

819 
3,737 

21,587 
350 

2,996 

24,933 
21,724 

3,209 
137 

3,346 
:..1 

3,345 
568 

12 
3,925 

8~915 
3,926 
9,087 

21,928 

11,180 
266 

1,159 
12,605 

34,333 
353 

4,593 

39,479 
33,613 
5,866 

894 
6,760 

1 

6,761 
1,439 

18 
8,218 
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in the region. The additional row crops also would be sold to local buyers· 

and processors, thus increasir-ig the cash receipts of both farm and off­

farm but farm-related, businesses. These direct and indirect effects a£ 

peat land development would be more noticeable in the Arrowhead Region, 

and especially Aitkin County, than in the Northwest Region ·where sub-

stantial farm income is derived already from livestoc~ _and crop production. 

In summary, therefore, the findings show that many farm operators 

are taking up residence in local towns and cities (rather than living on the 

far·m). Although most rarm operators still consider farming their principal 

occupation, an increasing reliance is being placed on non-farm incomes. 

Finally, production expenses in farming have increased more rapidly than: 

the value of farm marketings, which has eroded the large increases in 

net farm income of the 1973-74 period. 
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PEAT L-'-~ND AND MINING INDUSTRY DEVELOPMENT 

Peat land development options are identified in five industry groups 

in this chapter. First., peat land development may result in an expansion of 

agriculturalproduction of certain crops (e.g., carrots, wild __ rice, forage 

grasses, sod and grain). Involved in this activity is the conversion of 

undeveloped peat land into· cropland which entails initial investment in 

land clearing and drainage and subsequent expenditures in sustaining crop 

production. Currently, about 100, 000 acres of northern Minnesota peat 

land are under agricultural production. 

Second, peat development may result in an e·xpansion of peat produc­

tion for horticultural purposes (mostly for general soil improvement).. In 

this option, the potential for industry expansion, though large, imposes a small 

total requirement for· peat land.. Low. per capita use and high transporta-

tion costs limit peat output expansion. The supply of sphagnum peat, which 

is most highly valued for horticultural purposes, is limited. Reed sedge, 

can be substituted for sphagnum peat, however. Nontheless investment in 

.facilities and total full-time employment in producing and distributing the 

peat product will be small. The total horticultural peat output of the five 

horticultural peat producers currently operating in Minnesota is less than 

five percent of total U.S. production. 

Third, peat development may result in an expansion of industrial 

chemical production,, including "activated carbon for waste\vater filtra­

tion, coke for mc':allurgical purposes., and chemicals such as furfural., 

humic acid, phenols and alcohol', as reported in testimony presented. 
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before the i\Iinnesota. Legislature.'::!__/ Peat is used, also, as an oil absor­

bent medium for controlling oil spills. Peat-sand filters are currently 

used in Minnesota for filtration of sewage effluent from campgrounds 

and wayside rest stops. However, no peat land is used currently for indus -

trial chemicals in Minnesota. 

Finally, peat land development may result in an expansion of energy 

production. Peat may be burned directly or it may be gasified to produce 

synthetic natural gas. Peat-fired district heating plants have been built in 

Finland to provide energy (electricity and heat) from small-to-intermediate 

size facilities for a single municipality or small groups of municipalities. 

Gasification of peat is less well developed than direct burning. A gasifica­

tion plant is ·much larger, also, than a direct-burning facility. Although 

both types of energy-related peat resource are technically feasible de­

velopment options, this report focuses on peat gasification. In this re­

port, direct burning of peat is viewed as an unlikely development option 

in the United St.ates with its large reserves of coal. Gasification, ho\vever, 

is much more likely in case of critical natural gas curtailment or price in­

creases. A fifth industry option would occur in this case, namely, the 

distribution of synthetic natural gas to customers. 

Peat Industry Classification 

Calculation of Study Region peat development impacts depends on 

accurate and complete specification of goods and services produced by 

'};}__/ :i.\Iinnesota Department of Natural Resources Peat Program; Testimony 
presented to the Senate Natural Resources and Agricultural Committee, 
October 12, 1977. 
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regional industry which peat-utilizing industry will purchase as inputs.· 

Im.pact calculation also depends on identification of markets for peat­

i!ldustry products. Input-output techniques are used in this study to 

identify inputs and markets and to calculate impacts. 

The first step in employing input-output techniques for this purpose 
. . 

is to precisely classify the peat-utilizing industries as to products pro-

duced and production techniques employed. The classification procedures 

are ex.plained in this subsection. 

Two industry listings or classifications are used in this study --

a detailed 111-industry listing for the two-region input-output computer 

program and an aggregative 55-industry listing for the regional resource 

development simulations and summarization of results. Only the 55-industry 

listing is presented in this report. The 1972 (rather than 1967} edition of 

the Standard Industrial Classification Manual is used in identifying each 

industry group. This Manual assigns a unique SIC code number to each 

of thousands of industrial processes, service industries, and wholesale/ 

retail operations.· Each code number is assigned on the basis of the kind 

of good and/ or service being produced and/ or sold. The industrial classi­

fications or sectors found in published input-output tables are defined in 

16/ • 
::erms of SIC codes. - Input-output tables show the products used by each 

industry in its production process, thus showing interactions among all 

~/ Exe<::utive of.tlce of the- President, Office of Management and Budget, 
§_!~ndard Industrial Classification Manual, 197"2, U.S. Government 

. Printing Office, Washington, D. C., 1972. 
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industries located in the area economy or Study Region. The most detailed 

input-output tables for the United States show all interactions at the 367 

industrial sector level of detail. 

The product pr products)that would he produced by each peat-related 

industry was assigned an SIC code number with the aid of explanations 

provided in already cited SIC Manual. Thus., peat land agri-

culture was associated with crop production, peat extraction· for any 

purpose with a branch of the mining industry, and synthetic gas produc­

tion and peat coke production with specific branches of the chemical 

industry. Distribution of synthetic gas from peat was associated with the 

gas utility· industry. The SIC code numbers then permitted the identifi­

cation of industries in the 367 sector input-output tables which have an 

input-structure most closely resembling the technology in utilizing 

peat. 

Data on the input-output structure of peat-related industries were 

incorporated into U.S. input_-output tables at the 111-sector level of de­

tail and., subsequently., the two-region input-output program was used 

to construct a corresponding 111-industry input-output table of the 

primary (eight-county) Study Region ec.ono;m,y. This detailed table was 

then aggregated to 55 sectors for peat development impact simulation and 

for summarization of results. In the 55-sector regional input-output table, 

each of the peat-related industries acquires production inputs from indus -

tries in its vic .... nity and,. also, .from outside the Study Region. The industry 
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outputs are disbursed to other industries (as an intermediate product 

input) and to households. businesses and government (as final product}. 

The production input requirements (or technology) of each peat industry 

\\·ere identified using special studies. Tw_? prin_cipal sources were Charles 

H. Fuchsman, The Industrial Chemical Technology of Peat. submitted 

to The Minnesota Department of Natural Resourc~s .. St. Paul, Minnesota., 

February 1978; and Institute of Gas Technology, Experimental Program 

for the Development of Peat Gasification, submitted by the Minnesota 

. . 

Gas Company to the United States Energy Research and Development 

Administration. April 1977. 

Peat Land Agricultur-al Production 

Wild rice production (see, table 7. 2) is presently the most valu­

able peat land crop i.n northern Minnesota. Hay and grain also are 

grown. Cold season vegetable crops.such as spinach, broccolli, car­

rots, celery and cabbage.are a possibility for the future. ~/ The esti­

mated total annual value of the peat land crops in the early 19701 s is 
. . • . . 201 
$ 5,770,000 (1970 dollars). The wild rice alone is valued at $5, 500., 000. _ 

19/ 

20/ 

The discussion in this section has benefitted greatly from conversa­
tions with Professor Rouse Farnham, Department of Soils, and 
Professor Erwin Oelke, Department of Agronomy, University of 
Minnesota, St. Paul. 

U.S. Department of Agriculture and Minnesota Department of Agri­
culture, Crop and Livestock Reporting Service., Minnesota Agricul­
tural StatisL ~s Annual. Data on wild rice yield is from Professor , ' 

Erwin Oelke, Department of Agronomy, University of Minnesota, 
St. Paul. 
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Projected crop production on peat land is confined to Aitkin County in 

the agricultural development scenario. The Aitkin County road netvlork 

and farm service center development is the most complete of any county 

i...n the extended Study Region in which a large acreage of undeveloped peat 

land is available. More than 425,000 acres of undeveloped peat land were 

reported for Aitkin County in 197 7. Total cropland in commercial use in 

the entire Study Region in 1974 was slightly under 74,000 acres. Thus, 

future development of 425., 000 acres of currently undeveloped peat land 

v.-ould represent a nearly six-fold expansion of total cropland. In this 

study it is assumed that the 42 5, 000 Aitkin County acres will begin to be 

developed beginning in 1985, and that they will be developed at a steady 

rate until development is completed in the year 2000. 

Crop production on peat land is confined to Aitkin County in the agricul­

tural scenario. More than 425,000 acres of undeveloped peat Iand \vere 

reported for Aittin County in 1977. 

The agricultural development scenario further assumes that initial 

peat land production of hay and oats is equal in value to between 10 and 15 

percent of the estimated value of study area livestock production in 1970, 

or about $6, 000., 000 (in 1970 dollars). This increase in the supply of feed 

is conservatively assumed to result in an increase of equal amount in the 

value of study area livestock production or, $6,000,000. At the average 

price reported for 1970, $6,000, 000 represents 308,000 tons of hay or 

9,520,000 b:.1sh~ls of oats. At yields reported for Aitkin County in recent 

years., 385, 000 acre.s would be required to produce this much hay, or 
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l :i 7. 000 acres 'vvould be needed to produce this much oats. 'E:._/ 

• Assuming that peat land crop production would not be feasible until 

s11itable technology was available to make the value of production per worker 

0qual to the value in conventional cr:opland production. yields an estimate 

of about 150 persons employed in peat land production. Assuming that 

earnings per worker in peat land agriculture are the same as earnings in 

other study area crop product_ion. then total earnings would be about 

81. 200,000 (in 1970 dollars) for the 150 persons employed. Employment 

and earnings relationships in _the livestock sector are assumed not to 

~-:--hange. 

Industrial Uses of Peat Land 

The non-agricultural., peat-related industry groups cited earlier 

are peat mining. and synthetic gas, industrial chemical and coke pro.:. 

d.uction. The peat mining industry furnishes the industry gases (peat) 

industry and the miscellaneous chemicals (peat) industry with all of their 

peat requirements. Each of the three industry's production and market 

re::lationships are discussed in this chapter. 

21/ 
In 1970, the season average price for oats was $0. 63 ·per bushel. 
For hay. the season average price was $19. 50 per ton baled. In 
1976, the yield for oats was 51 bushels per acre and for hay the 
yield v;as 0. 8 tons per acre. These data are from the U.S. Depart­
ment of ~4.griculture and Minnesota Department of Agriculture. Crop 
and Livestock Reporting Service, Minnesota Agricultural Statistics. 
1977, St. Pa,..1.l, Minnesota, 1977. • 
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Synthetic Natural Gas Production 

Peat gasification and production of chemical by·-products head the 

list of potential uses for peat and m ve been the subject of extensive en­

gineering study. 22 / A peat gasification plant would produce synthetic 

natural gas (for fuel) plus valuable chemical by-products_. including 

benezine_. oils, phenol, ammonia, and sulfur. A pilot plant producing 

80, 000_. 000 cubic feet of synthetic gas per day would be constructed, 

operated, and evaluated preliminary to scaling up operation to produce 

250_. 000, 000 cubic feet of gas per day.~/ Total cos~s .. employment, and 

production in the full-scale plant would be three times the estimates pre-

sented-in the engineering study for the smaller plant. 

The gasification plant scenario represents the economic characteris -

tics of an economically feasible full-scale gasification plant. Annual 

synthetic gas plant cost estimates are as follows: 

Peat Feed 
Supplies 
Labor 
Capital 

Total 

$59_. 000, 000 
29, 460, 000 
14, 700, 000 
78, 750·, 000 

$181_. 910_. 000 

These cost estimates were pr_epared as .follows: A partial peat extraction 

technology may be implemented at a ·cost of as little as $5 (1976 dollars)· 

22/ 
Institute of Gas Technology, Experimental Program for the Develop­
ment of Peat Gasification, submitted by Minnesota Gas Company to 
the United States Energy Research and Development Administration. 
April 19Tf. 

23 1 Institute of Gas Technology, Ib_id., p .. ix. 
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per ton of peat. 24 / In this report .. it is assumed that, by the time the 

details have been worked out, the extraction cost would total $6, which 

yields a total annual extraction cost of $108, 000, 000 (1976 dollars) given 

a total input of 18,000,000 tons of 30 percent moisture peat annually. 25 / 

The $108,000,000 total is deflated to $59,000,000 ·in 1970 dollars.~/ 

Operating expenses were projected using data reported in the pilot plant 

engineering report multiplied by three to reflect the scaling :UP to full pro­

duction~ The $29,460,000 total is the resulting operating cost estimate 

after deflating to 1970 dollars. The projected labor fo:rce was derived by 

multiplying the pilot plant work force27 I by three to yield an estimate.~£ 

l, 400 workers. Arter taking into account the possibility that worker 

productivity in the full scale plant may be greater., and that worker pro­

ductivity in a plant built in the 19801 s may be slightly gre·ater than in one 

built with the currently available technology described in the Institute of 

Gas Technology study .. an estimate of 1, 260 workers was used in this 

24 / Institute of Gas Technology, Ibid . ., p. ix. 

25/ 

26/ 

27/ 

Minnesota Gas Company, Research Necessary to Develop Peat as a 
Source of Energy In Minnesota., by A. M. Rader, Assistant Vice 
President, Research. April 1977. 

The defl.ator is 1. 83 for the mining sector. See the data on U.S. 
Gross National Product by sector in current and constant dollars 
in various issues of The Survey of Current Business. 

Institute o.f Gas Technology, op. cit., p. ix. 
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study. After evaluation of SIMLAB projections of average annual earnings 

per worker in study area industries for 1985, an estimate of $11, 660 

(1970 dollars) for gas plant workers was used to derive an estimated gas 

plant payroll of $14,700,000. At $11, 660, -each gas plant worker would 

• be earnings about $3, 600 or $300 per month more than the SIMLAB pro­

jected 1985 study area average of $8, 000. 281 This di.f.ferential should be 

large enough to ensure the gas plant an adequate labor supply. At the same 

tfrne, it is $100 annually less than the $12, 760 in earnings per worker pro­

jected for the study area taconite industry. Taconite firms are likely to 

maintain a differential of at least this size in order to retain wheir wor_k 

force. .If the gas plant found it necessar7 to apy the taconite industry 

\Vorker annual wage of $14, 760 (1970 dollars) projected by SIMLAB by 

1985, then the gas plant payroll would be about $18., 600., 000. 

Capital costs are the return to investment in the plant which must be 

. paid in investors are to recover the cost of the plant. The .full scale 

plant is projected at $750, 000., 000, in 1976 dollars., or about $525., 000., 000 

in 1970 dollars.~/ Assuming that investors will require a 15 percent 

annual rate of return on the $525., 000., 000 yields an annual capital cost 

estimate of $78;·750., 000. 

Once annual operating costs have been projected., it is possible to 

derive the price of synthetic gas which must be received if production 

281 l\1innesota :1Jepartment of Employment Security data are the basis 
for projections. 

29/ Institute of Gas Technology, Op. Cit., p. 12. 
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costs are to be covered. Gas revenues need not cover '8cll production: costs 

because some $45, 000, 000 of chemical by-products will also be produced. 

The estimated value of by-products was made by firs~ noting that the pilot 

plant would produce by-products worth $30., 000., 000 in 1977. 30 / This 

figure was multiplied by three to estimate the value of by-products from 

the full-scale plant •. which was then divided by two in order to convert to 

1970 dollars and obtain the. $45,000,000 estimate. Considering the annual 

revenue of approximately $45,000,000 from by-products •. a price at the 

plant for synthetic gas of approximately $1. 70 (1970 dollars) per l, 00.0 

cubic feet would cover all costs, including capital costs. 

Operating at 90 percent of capacity (360 days per year) the full-scale 

plant would produce 81 billion cubic feed of gas per year. Letting the· 

algebraic variable PG be the price of 1. 000 cubic feet of gas., the total 

annual revenues., PT• of the plant are given by the formula, 

PT = 81. 000, 000 x PG + $45,000, 000. 

If all annual costs are to be recovered. then total revenues· must equal 

total costs. or· 

PT = 81, 000., 000 x PG + $45., 000., 000 = $181, 910., 000 

Solving algebracially for PG• then. 

30/ 

PG = $181,910,000 -:- $45,000,000, or 
81,000,000 

Institute of Gas Technology. Ibid., p. 15. 
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Thus, a synthetic gas price of approximately $1~ 70 (1970 dollars) per 

l, 000 cubic feet would cover all costs. including capital. 

Construction of the full-scale synthetic gas plant would require an 

employed work force of about 2, 700 each year for three years and an 

annual study area expenditure of about $105. 000, 000 (in 1970 dollars). 

These projected values were arrived· at by first assuming that the 

$52 5, 000, 000 (in 1970 dollars) cost of the plant is 60 percent buildings 

and 40 percent equipment. The cost of equipment was ignored since it 

would be manufactured outside the study area and shipped in. Sixty 

percent of $525, 000, 000 is $315,000,000, which, spread over three years, 

is $105; 000, 000 annually. Construction employment was projected from 

'U.S. data. which show $33,240 worth of construction performed per worker 

in 1970 and a projected $39,100 worth to be performed during the e_arly 

1980' s. 'E._/ 

S-ynthetic Natural Gas Delivery 

Synthetic gas delivery incurs expenses and generates added employment. 

These expenditures and employment are for day-to-day operation., 

31/ Initial estimates of regional output per worker by industry are their 
National counterparts calculated from output data in the U.S .. Depart­
ment of Commerce, Bureau of Economic Analysis, Summary Input­
Output Tables of the U.S. Economy: 1968, 1969, 1970, BEA Staff 
Paper No. 27, Washington, D. C., September 1975. • Employment 
data are from the U.S. Department of Labor, Bureau of Labor Statis­
tics. The Structure of the U.S .. Economy in 1980 and 1985. Bulletin 
1831, \.Vasnington. D. C .. 1975. These estimates are then adjusted 
11pward or downward to correspond to what is known about regional 
productivity. Future trends in productivity over time are in the 
Bureau of Labor Sta tis tics document. 
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maintenance, and repair of the synthetic gas delivery system. 

Synthetic gas from peat may be delivered to users through existing 

pipelines,. by truck and/ or rail, and/ or through separate pipelines. In 

this report it is assumed that the synthetic gas will s'imply be fed into an 

expanded existing regional pipeline system. Thus, unit synthetic gas 

delivery employment and other expenses will be the same as those incurred 

for delivery of a similar volurne of natural gas. 

Available data indicate that in 1970, 57. 2 ·billion cubic feet of natural 

gas was delivered in the Study Region.~/ Gas utility ·employment was· 

18 7 persons. On the basis of this information, delivery. of 81 billion . , 

cubic feet·of synthetic gas would result in added employment of 225 persons.~/ 

SIMLAB projects the average annual earnings of study area gas utility 

employees to be $9. 550 (1970 dollars ) in 1985. Since workers hired to 

operate the expanded system would be new employees, it is assumed that 

they would earn a little less. Assuming annual earnings of $9,450 (1970 

dollars) per employee, annual earnings generated by synthetic gas di$--. 

tribution would total $2,126,000 (1970 dollars). 

32/ 

33/ 

Minnesota Energy Agency, Management Information Systems Research 
Center and Agricultural Experiment Statfon,. University of Minnesota, 
Economic Data Base for Long-Range Energy Planning in Northeast 
Minnesota and Douglas County, Wisconsin, August 1975, Chapter 6. 
Employment data is from the U.S.· Department of Commerce and the 
Minnesota Department of Employment Security. 

The estimat? of 225 persons is calculated as follows: 81 billion cubic 
feet ·1 57. 2 billion cubic feet ;::. 1. 42. Then, 1. 42 x 187 - 265, an 
est'mate of the number of persons required to operate the pipeline 
if it existed today. Projected increases in pipeline· worker produc­
tivity expected to occur by the mid-1980r s result in the estimate of 
225 persons used in this study. 
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The gas distribution scenario assumes that the gas utility purchases 

ga:j :lt. BL 70 per 1, 000 cubic feet from the synthetic gas plant. Purchases 

of ;:⇒ upplied materials, and business services from study area firms were 

Pru kcted on the basis of those made by the natural gas utility. Synthetic 

ga~ utility annual capital costs were assumed to total $20,000, 000 (1970 

dol tars), which, at a~15 percent rate_ of return, would service an investment 

of :1: ll:j, 000, 000 (1970 dollars). Total annual gas utility costs are thus 

prt 1,i(•cted at $170,000,000 (1970 dollars). If revenues were to cover these 

cos1s, then the price of synthetic gas, delivered, would be $2.10 (1970 

dolL-lrs) per 1,000 cubic feet. 

At _least two alternatives for marketing of synthetic gas exist and ar·e 

cm,:.;iJered in this report. One alternative would be to sell all the gas 

out~~idr~ the study area. In this case, the only social and economic impacts 

oc\'llring within the study area would be tho$e resulting from the production 

of the gas. Another alternative would be to sell part of the gas to users 

\Vithin the study area as a substitute for some, but not all, of the natural 

ga:::, utilized currently. If the peat gas is more expensiveii then user costs 

1,-.-il \ rise, thus resulting in lower profits for gas-using businesses and/ or 

hi=!wr consumer prices for goods and services produced in the study area. 

l\L,;-e details of these alternatives are presented in the next chapter. 

P ea"t Coke Production 

Peat coke is the principal chemi~al currently produced from peat; A 

pea.t coke plant of minimum viable size would produce 10,000 tons per 

yea~ of coke. Total plant employrnent is projected to be 30 full-time 
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persons. Additional persgns would be needed to harvest peat, but the 

number is uncertain since the harvesting methods to be used are unknown. 

About 300,. 000 tons of peat, in its natural state, would be required an­

nually. Capital investment in the plant would be about $3,.100,. 000 (1970 

dollars). 34 / 

Assuming a capital investment of $.3., 100., 000 and a 15 percent rate of 

return, annual capital costs would be about.$465, 000 (1970 dollars). . . 

Assuming peat extraction costs of $6 (1970 dollars) per ton, then the costs· 

would total $980., 000 (1970 dollars). 

Labor costs would add $350;:000 (1970 dollars) annually., assummg._an 

annual wage of $11,660 (1970 dollars),. the same as in the synthetic gas 

plant. Maintenance, local taxes, and insurance would add another. $300, 000 

to annual costs.~/ Finally, preparation of peat for coking Vlould equal 

the cost of mining or harvesting the peat (i. e·., $980., 000) annually. 

No attempt was made by the authors of this report to calculate the 

revenue a peat coke plant would earn since the peat coke could command 

different prices, depending on the exact nature and use of the carbon 

product it is turned into and, the value of the by-products of the coking 

34/ 

35/ 

Peat coke plant data are from Fuchsman, op. cit., p. 114. The 
capital investment estimate presented by Fuchsman has been de­
flated to 1970 dollars by the authors. 

Estimates of +he annuat cost of maintenance, taxes, and insurance 
-;vere derived from financial ratios in the gasification plant engin­
eeri1g study. See Institute of Gas Technology., op. cit . ., Table 
6. -. --
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process a!'e unknown.~/ It is assumed, however, that the peat coke 

would be sold outside the study area. !J.../ 

Feat Mining 

Both a peat coke plant and a gasification plant would require the 

mining or extraction o.f peat. The mining scenario used· in this report 

is a peat mining industry producing sufficient peat .for a gas plant, a 

. . . ·. 

coke plant, and a small production for horticultural purposes. 

Discussion of the peat input requirements of a co~e plant and a gas 

plant presented earlier in this chapter indicates that about 18, 50o.~ooo 
• . . 

tons of peat would be needed at a total projected extraction cost of about· 

$60,000, 000 (1970 dollars). At the time of this writing, details o~ how 

the peat will be extracted have not been worked out and no estimates of 

peat mining employment were available to the authors. Thus, it was 

necessary to estimate peat mining employment. It seems reasonable to 

assume that worker productivity in a new Northern Minnesota extractive 

industry would have to be somewhat greater than in the existing taconite 

industry if the new industry were to be economically viable. The principal 

reason for this is that the new industry would probably have greater cap­

ital costs per worker than the established industry with its older stock of 

36/ See Fuchsman, op. cit., pp. 112-115, for a discussion of possible 
final products and by-products. 

37/ 
Fuchsman, Ibid, p. 115, doubts that a market exists anywhere in 
Minnesota. 
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plant and equipment.. In view of the SilVILAB 1985 projection of $42,000 

(in 1970 dollars) for taconite industry production per worker., it was assumed 

• that production per worker in the peat mining industry would be about 

. 2 5-30 percent greater or about $53., 500 (1970 dollars). At this level of 

productivity., about 1., 120 workers will be needed to extract the _18, 500., 000 

tons of peat annually.. Assuming that peat mine workers are paid the same 

as taconite industry workers are projected to be in 19 8 5, or $12., 7 60 

(1970 dollars) total annual earnings will be about $14,300,000 (1970 dollars) .. • 

Relation of Peat Development to Iron Mining Industry 

The projected peat land development will occur in the midst of an 

expanding i:ron mining industry. In 1970., total production of iron ore in 

the United States was 89. 8 million long tons, while imports totaled 44. 9 

million long tons (Table 8.1 ). Thus, total consumption of iron ore \vas 

131. 6 million long tons., of which 56. 1 million long tons originated from 

1\linnesota. This was 42. 7 percent of total U .. S. consumption of iron ore. 

U.S. iron production is projected to total 106. 2 million long tons by 

1985 and 154. 5 million long tons by 2000 - - a 72 percent increase in 30 

years. Imports in this period ar~ projected to decrease gradually from 

39. 7 million long tons in 1985 to 30. 6 million long tons in 2000 -- a 46. 7 

percent decline from the 1970 level of 44. 9 million long tons. Meanwhile, 

).linnesota production of iron ore., including taconite pellets, is projected 

to increase to 73.1 million long tons in 1985 and 101. 3 million long tons 

in 2000 -- an 80. 6 percent increase from the 1970 level of 56. 1 million long 

tons. Total iron ore consumption in the United States thus is projected to 
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Tal:<c-8.l. _Estimated and projected iron ore production, imports and consumption,_ 

1970-2000. !) United states and Minnesota, 

United States Minne-
P!·oduc- Im- -Consun.1p- sota Pro-

Ye&.2· :ion • ports tion duction 
(mil. tons) 

1970 39. 8 44.9 131. 6 56. 1 
1971 80. 8 40. 1 116. 2 51. 3 
1972 75.4 35. 8 126. 9 49.0 
-1973 87 7 43. 3 146.9 60.0 
197-1 84.4 48.0 138.2 58. 5 
1975 78.9 46. 7 114. 1 51. 2 
1976 80.0 44.4 125.4 50. 1 
1977 57.0 37.0 118. 0 51. 0 
1973 8;;'. 9 44.7 130.6 58. 4 
1979 88.6 44.0 132. 6 63.9 
198•] 81. 4 43.4 134.8 65. 6 
1981 94.2 42.7 136.9 67.0 
1982 97. 1 42.0 139. 1 68. 5 
1983 100.0 41. 3 141. 3 70.0 
198~ 103. 1 ·40_ 5 143.6 71. 6 
1985 106.2 39. 7 145. 9 • 73. 1 
198-3 109.4 38. 8 148. 2 74.8 
1987 112.7 37.9 150. 6 76. 4 
1988 116. 0 37. 0 153. 0 78. 1 
198? 119. 4 36. 1 155. 5 79. 8 
1990 122. 9 • 35. 0 157.9 81. 5 
199! 126. 5 34.0 160.5 83. 3 
1992 130. 1 32.9 163.0 85.2 
1993 133.9 31. 8 165. 7 87.0 
1994 137. 7 30. 6 168. 3 89.0 
1995 140.4 30 .. 6 171. 0 90.9 
199 5 143. 1 30.6 173.7 92.9 
1997 1-±5.9 30. 6 176. 5 95. 0 
1993 1~8. 7 30.6 179.3 97.0 
1999 151. 6 30.6 l_B2. 2 99. 1 
2000 154.5 30. 6· 185. l 101. 3 

1 / C. 3. D~partment of the Interior, Bureau of Mines, Mineral Commodity Summaries. 
L 5. Government Printing Office, Washington, D. C. The projections of future 
Cr.::ed States iron ore consumption and imports of iron ore are based on information 
.s .:::.:ilic:l by F. L. Klinger, U.S. Bureau of ::\lines, Washington, D. C. Mr. Klinger 
&.~:=-:J sc.?plied the 11istorical-Minnesota porduction data. The projection of future· 
~.:i.:-.:1.es-Jta production was derivce from information on the expansion plans of 
:'.:.c-:.:1i.E firms complied by the Minnesota Environmental Quality Board, Regional 
Co::-✓ ?e:---~ickel Study. 
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increase at an annual rate of approximateiy 1. 6 percent per year over the 

next 20 years. Meanwhile the Minnesota market share is projected to 

increase by 0. 6 percent per year from its 1980 level of 48. 6 percent of 

total U.S. consumption. 

Increases in iron ore production are converted from long tons to 

. dollars by using 1970 uriit prices for.iron ore and taconite. pellets. Total 

-value of iron.ore consumpHon in 1970 is estimated. at $1. 930 million. 

The Minnesota iron ore production in 1970 is valued at $571 million. 38/ 

Use of 1970 prices yields projected total values of $762 million and 

$1,057 million for the Minnesota iron ore production in 1985 and 2000 .. 

respectively. 

Projected expansion of the iron mining industry is assumed gradual 

over the post-1985 period. This expansion would not impose heavy de­

mands for related services. However, the projection of taconite pellets 

is energy-intensive. Total energy requirements in the study area are 

projected to increase sharply with addit:i.onal taconite pellet production 

capacity. 

38/ 
U.S. Departmenf 0£ the Interior, Bureau of Mines, Minerals Yearbook 
1970, Volume 1, U.S. Government Printing Offfoe, Washington, D. C., 
1972, p. 587. 
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LOCAL GOVERNMENT FINANCING 

Local government financing is a critical issue in resource developn1ent 

planning. The income and expenditures of local governments -- counties, 

municipalities, townships, school districts and spec.ial districts -- will vary 

1-vith the type or leyel of regional and community economic development. 

Peat land development relates to local government financing insofar as it 

affects the levels of (1) taxable valuation~ (2) transfer payments, and (3) 

public service and investment requirements of the resident population and 

industry. 

Elements of local government financing are included in the presentation 

of (1) local government income, (2) local government disbursements, and 

(3) local government expenditures. Local government income refers to the 

revenues derived from current local sourc·es, including taxes and charges, 

transfer payments from federal, state and other local governments, and 

non-revenue sources, including refunds received, sale of investments, and 

borrowing. Fund withdrawals and accruals are simply accounting entries 

(to balance total income with.total disbursements). Local government dis­

bursements refer to the general areas of local government expenditure - -

current and capital outlays, debt-retirement and other non-revenue obliga­

tions. Local government expenditures pertain to the current and capital 

o:.1tlays for specific governmental functions, such as general government, 

s2fety, sanitation and health, education, welfare (and charities), libraries, 

r?creati.on, roads, and natural resources ( including par ks). Estimates of 

local government financing Linder each of the three categories are presented 
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for the fiscal years starting in 1970. 

Local Government Income 

Sources ·of local government income are identified for each type of local 

government - counties,. municipalities, townships, school districts, and 

special districts (e.g., Airport Commission, County Sanitorium, Hospital 

District., Housing and Redevelopment. _-'\uthority, Library District, l\-1ental 

Health District, Minnesota State Armory Building Commisston., Port 

.i\uthority, Soil Water Conservation District and Watershed District). The 

lev·el of dependence on each source differs among local governme~ts and, 

also, from yea,.r to year. Transfer payments, especially from state go_vern­

ment to _school districts, are becoming increasingly important as a source 

of local government income. 

County governments depend heavily upon transfer payments from state 

government as a major income source (table 9. 1). In the fiscal years 

starting in 1970, local real estate taxes accounted for less than 30 percent 

of total county government income.· Other income sources were much less 

irn.portant than either state government transfer.payments or even local 

taxes. 

Municipal governments are more heavily dependent on local real estate 

tc~xes than county governments. In 1970, for the nine municipalities in 

Kittson County, for example, the local taxes provided 45. 4 percent of their 

total re venue (tab le 9. 2). For the 27 municipalities in St. Louis County, 

local taxes provided 53. 2_percent of total revenues. In individual municipal­

iti-es tl1 is percentage \vas even larger. Borrowing .. on the other hand, is 



Table n. 1. Estimated- income of _county government In specified county and planning region, by type of income, northern Minnesota, 1970. "!) 

Current Local .Transfers Total Non-Revenue Total Fund Total 21 , 
. 'faxes Charges dther Total Fed- State Total Revenue.· Refunds Sales of Total Re'- Wi,th- Income-

Planning Region enal ' Received Invest- ceipts drawal 
and Count ment 

($1,000) 
Northwest: 

Kittson 581. 5 27,6 6710 676. 1 129.5 1. 356, 9 1,486, 4 2,162,5 73. 2 23, 2 96.4 2, 258. 9 384. 1 2,643.0 
Mar:-;hall 749,4 52. 7 57.1 859.2 31. 5 1,815.0 1,846.5 2,705.7 112. 3 0 112. 3 2,818.0 135. 9 ], !)53. 9 
Norman 617, 8 28. 0 29,2 675,0 20.9 1, 123, 0 1, 143, 9 1,818.9 120.7 0 120.7 1, 939. 6 • 72. 2 2,011.8 

.0 Pc•nnington 581. 8 55, 8 19.9 657. 5 0 1,317.2 -1;317.2 1,974.7 78. 6 323.0 401. 6 2, 376, 3 0 2, 376. 3. 
'l Polk 1,823.1 172.3 90,9 2, 086;• 3 22.5 3,495.5 3,518.0 5,604.3 175. 1 724,2 899. 3 6, 50:L 6 0 6, 503. 6 -I 

Hc-d Lake 366 .. 4 16. 5 24. 8 407.7 : 1 705.2 705.3 1,113.0 26. 7 0 26.7 1,139.7 0 1, 13D,7 
Hos1',lll 682. 5 73. 1 7?,6 829. 2 193.4 1,490.1. 1, 683. 5 2,512.7 160. 6 0 160.6 2, 673. 3 312. 5-;• 2, fJ85. 8 
Total 5,402.5 426.0 362.5 6, 191. 0 397.9 1-1, 302. 9 11, 700. 8 17, 891, 8 742.2 1,070.4 1,817.6 19,709.4 904.7 20,614.1 

Headwaters: 
Beltrami· 1, 023. 4 87. 4 54.3 1. 165. 1 . 0 3,570.2 3, 570. 2 4,735, 3 167,0 ·O 167.0 4,902.3 0 4,902.3. 
Clearwater 573.4 147.0 22.8 743,2 1..4 .1,667.3 1, 668. 7 2,411.9 69. 9 0 69,. 9 2,481.8 0 2, ,181. 8 
Huhbard 556.3 42, 1 40.5 638. 9 0 1,309.4 .1, 399, 4 1, 94_8, 3 63. 4 0 63.4 2,011.7 0 2,011. 7 
Lake of the Woods 277. 5 23, 2 10, 9 311. 6 0 614.0 614.0 925. 6 . 45. 0 0 45.0 970 .. 6 0 !)70, 6 
Mahnomen 282. 3 17. 1 • 16, 3 315. 7 396,9 879.9 1,276.8 1,592.5 44,0 10. 0 54.0 1,646. 5 0 1, 6,16, 5 
1fotal 2; 712. 9 316. 8 144.8 3,174, 5 398.3 8,040.8 8, 4·39. 1 ll, 613. 6 389. 3 10.0 399.3 12,012.9 0 12,012.9 

ArrowtH•ad: • 
Aitkin 777, 7 119. 8 8,4 905,9 . 7 2, 334. 8 2;335.5 3,241; 4 153.7 0 153,7 3,395.1 0 3,:rn5. l 
Carlton 1,603.4 154. 1 18. 3 1,775,8 4. 9 2, 515. 3 2,320.2 4,296.0. 253,9 0 252.9 4,549.9 0 4, 599.D 
Cook 21!), 0 • 34. 6 3, 4 257.0 91. 2 787, 0 !J78. 2 1,135.2' 41. 1 108.3 149.4 1, 284. , 0 I, 28L 6 
Itasca 3, 070. 1 187. 8 315. 3 3,573.2 377. 8 4,043,4 4,421. 2 7,994.4 48:t 0 0 483.0 8,477.4 0 8, -177. 4 
Koochiching 1,134.0 74,6 46. 4 1,255.0 1.5 2,219,4 2,220.9 3,475.9 132.9 8.0 140.9 3,616.8 66. 1 3, 6B2. ~ 
Luk,· ·126. 7 46. 6 35. 4 508. 7 125, 2 1,542.9 1, 668. 1 2,176.8 63. 6 55.4 119. 0 2, 2D!i. fl 0 2. 2:1:;, n 
St. l.lllliS 12, :i52. fl 8!13. 7 495. 2 13, 941. 7 144.3 -21,425.D 21,570.2 35,511.92, 317, 2 18. 9 2, ::i:rn. 1 37, IHI\. 0 0 :n, B-18. 0 
'Iota l lD, 78:L 7 1,511.2 922.3 22,217.3 745.6 34, 868,7 35,614.3 57,831, 6 .3, 445. 4 190. 6 3, 6::16. 0 61, -167. 6 66. 1 61., :,:i3. 7 
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Table !I, 2. Estimated income of munlclpalities in speclfied county and planning region, by type of income, northern Minnesota, 1970. 1_j 

Revenue Non-Revenue Total Fund Total 
. Planning Hegion Taxes Charges Transfers Other • Total Borrow- Other Receipts With- 2 / lncpme . 

And Count.v ing drawal-
($1,000) 

Northwl•st: 
Kittson 205. 8 83. 1 102. 5 61. 9 45·3, 3 ·o 52,9 506.2 '20. 1 526.3 
l\far:-;hall 242. 3 93. 7 193. 6 214,6 744. 2 0 150. 1 894,3 46. 1 940.4 
Norman 112. 5 232,8 99, 9 · 143. 0 588. 2 0 5.16. 3 • 1, 104. 5 -97. 1 1,007,4 
Pennington 382.5 285. 0 459.9 252. 0 1, 379. 4 991. 0 851. 1 3, 221. 5 -23. 5 3, 198. 0 
Polk 1. 339. 0 509. 9 674.S 759.2 3,282.4 0 265.0 3,547.4 256,7 3, 804. l 

I:-
TT,·d Lnkt> 100,4 20.3 192.4 66,6 379.7 285.8 3.7 669.2 -71. 3 597. 9 

N Ho,.;.,au 332.4 69. 1 129. 6 192.7 713. 8 147. 6 68. 9 930.3 76. a 1,006,G 
.-I Tobl 2,.704, 9 1, 293. 9 1, 852. 2 1,690.0 7, 541. 0 1,424.4 1, 908. 0 10,873.4 207.3 11, 080. 7 

Hearlw,,ters: 
Beltrami 538, 1 303.0 419.9 -181. 2 1,442.2 302. 5 239. 1 1, 983, 8 -6,l. 6 1. 922. 2 
C.leanvater 97,3 23,0 67. 3 91. 3 278. 9 0 6. 1 285. 0 -8. 6 276.4 
Hubbard 96.2 25.4 69,4. 67.0 258,0 0 0 260. 1 44. 5 304.6 
Lake of the Woods 35. 3 32.4 126. 1 81. 0 274. 8 0 4,.8. 6 323,4 130.7 454. 1 
l\Iahnomen .53. 7 3. 2 257.7 71. 7 268:, 4 75. 0 87. 7 549.-0 -19. 5 529.5 
Total 820".6 387.0 940,4 492,2 2,640.2 377.5 383.6 3,401.3 85. 5 3,486. 8 

Arrowhead: 
Aitkin 77.2 36,5 . - 48. 7 99. 3 261. 7 0 14.3 276.0 -10.7 265.3 
C'ul'lton 774.5 ]8"6. 6 923.5 151. 8 2,136.4 29. 1 706.9 2,872.4 -43,9 2, 828. 5 
Cook 21. 7 30. 5 ' 24.5 157,6 234.3· 0 0 • 241. 0 ... 24. 1 216. 9 
11,i-;,•a 1,164.5 21a.·0 790. 5 438,2 2,611.9 429,6 1,082,2 4, 123. 6 -478.0 ,;, 6.45. 6 
Kool'lliclling 781. 3 .157. 0 1, 238, 0 360,7 2,537.0 16, 0 1, 8fi5, 7 4,408.7 -210. 2 4, 1 no. 5 
La'" 1 495,2 159. 0 446.2 132.7 1, 233. 1 O· 568,9 1,802.0 60. 1 1, 862, _l 
St. I .ouis 11,!!64,7 2, 703, i 6,830.0 915. 6 22,504, 3 1,746, 0 1,744.7 25,995.0 -1,641.:'l 24, :'153, 7 
Total 15, 279. 1 3,681. 5. 10,302.3 2,255.9 31,518.7 :L 220. 7 5,972.7 39,718.7 ... 2. 348; 1 37,370.6 
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more important as an income source for municipal governments than 

county governments. 

Township governments, like municipalities, depend on local taxes as 

the principal, if not major, source of income (table 9. 3). State government 

transfer payments are a close second, in many townships, as an income 

source. 

School districts depend to an increasingly greater extent on state govern­

ment transfer payments. In 1970, however, local taxes were a major source 

of revenues for school districts (table 9. 4). 

Special districts are only slightly dependent on local taxes (table 9. 5) .. 

Because of their special functions, special districts usually are funded 

directly from federal and state programs. 

The total income derived from local taxes and revenues of the five 

types of local government is summarized for each county and planning 

region (tab le 9. 6). The distribution of tax revenues among loca 1 govern­

ment shows the importance of school district financing in accounting for 

the level of local taxes. More than one-half of the local tax levy is due to 

the burden of primary and secondary educatio~. Much of the difference 

between tax revenues and total. revenues represents transfer payments, 

primarily state government to local government. 

Local Government Disbursements 

Local government disbursements include current and capital expendi­

tures and, also, debt ret.irement~ Fund withdrawals again are simply school 

district balancing entries. 



. Table 9. 3. Estimated income of townships in specified county and planning region by type. of income, northern .Minnesota, 
1970. 

Taxes Tran;;fcrs Total Borrowing Total Fund Total 
Plarn1i11g ; •gioll Slate .· County He venue~ n1~- Wil:h-
And Collff' ceipts drawal 

($1, 000) 
Northwe::::·: 

Kittso· 86.0 60. 8. 146.'8 146.8 146. 8 
• Marsi' tll 121. 2 123.9 2.9 248.0 248.0 248.0 
Norrr .1 54.0 88,8 142.8 142.8 142.8 

. Penni· gton 16.2 62.4 78,6 78.6 78. 6 
Polk 274!9 221. 4 496. 3 . 496. 3 . 2 496.5 
Red J . ::i.ke 16, 8 43.5 60.3 60.3 -60. 3 
Rose l 72.4 97.2 169. 6 169.6 . 1 169. 7· 
Total 641. 5 698.0 2. 9 1,342.4 1, 342. 4 . 3 1,342.7 

Headwa+ rs: 
Beltr mi 44.4 124.7 169. 1 169. 1 169. 1 
Clea1 vater '53. 8 86.6 . 1 140.5 14.0. 5 . 1 140.6 
HubL "."d 50.7 82. 8 . 8 134. 3 134.3 134.3 

0) Lake Jf the Woods C'\1 
,-; Malv >men 30.9 60.4 1. 1 42.4 92.4 fl2. 4 

Tob· 179.8 354.-5 2.0 536. 3 536. 3 . 1 536.4 
Arrowh, ad: 

Aitk·1 76. 8 128. 7 1. 1 206.6 206.6 206,6 
Car:· on 128.9 190.2 319. 1 • 200. 0 519. 1 519. 1 
Cooi 

• Itafi .i 334.6 242. 8 3.4 580.8 · 110. 0 690.8 690. 8 
Koo, 1iching 0000 
Lak, 26.4 47.6 74.0 74.0 74.0 
St. ' ouis 7 88. 5 690.4 . 2 1, 479. 1 200.0 1, 670. 1 1, 67D. 1 
To;. L 1, 355. 2 1, 299. 8 4.7 2, 659. 7 510.0 3, 169. 7 ~i. 168. 7 
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Table 9. -1. Estimated income of s_chool districts ·in specified county and planning region, by type of income, 

Planning Region Taxes Charges Other. Total Fed- State County 
And Counti eral 

($1, 000) 
Northwest: 

Kittson 1, 230, 1 48.2 52.7 1,331.0 167,0· 712, 5 24,8 
Marshall 2,176.5 102.3 244,8 2,523.8 233,9 1,532,1 83,5 
Norman 1, 121. 8 75.8 65. 1 1,262.7 117. 5 957.3 14.4 
Pennington 1,816.3 106. 3 • 84,0 1,986,7 145.0 1, 865. 0 328. 8 

' Polk 5,025. 1 233.6 484. 1 4;742.9 592.0 3,411.0 105.0 
') Red Lake 623,6 37.0 81. 6 742.3 135.9 917,6 20,5 
-I 

Rosca11 1,224.2 74.4 76.3 1, 125. 0 297.7 2, 208. 8 117. 2 
Total 13,217.6 677. 5 1, 088, 6 1,351.4 1,689.0 11,424, 3 694,2 

Headwat<•rs: 
Beltr,,mi 1,723.1 128.0 233.9 2,085, 2 1, 108. 8 2, 972. 7 301. 9 
Clearwater 739,8 44,5 44.3 828, 6 190. 0. 836, .o 160.0 
Hubbat·d 1, 39G. 1 63. 8, - 41;1. 5 1,519,5 293.9 1, 370. 6 55.4 
Lake of the Woods 135. 9 26. 1 20.3 182, 3 100. 3 584.7 50.4 
Mahnomen . 430.0 23. 1 30.8 484. 0 266.3 880, 1 96, 2 
Total 4,289,0 259.4 358.5 4,917.3 1, 859, 0 6,059.4 613.5 

Arrowhe,id: 
Aitkin 1; 341. 2 74.3 256.2 1, 681, 7 160.0 1, 319. ·5 37.4 
Carlton 4,073. 2- 275, 7 237.7 4,586,8 265,9 3,979.8 67.4 
Cook 450.5 30.2 121. 0 60,2 266.4 1,084.0 8. 6 
Itasc,, 5, 843 .. 3 96, 0 398.2 6,337.5 549.6 4,973.6 - 324.7 
Koochiching 2, 049. 1 117. 3 132. 8 2,299.3 149,3 2, 059, 1 132.5 
Lake · 279.·7 113. 2 585.3 978, 2 200.5 :3,910.3 17,4 
St. Louis 16,258.1 948.0 2,268.3 19,.474. 4 3,581.6 25,060.9 524.3 
'Total 30, 295. 1 1, 654. 7 3,999,5 35,418.1 5, 133. 3 42,387.2 1, 112. 3 

northern Minnesota, 1970. 

Total J;301·row- Total 
School Total Revenue .ing Receipts 
Oistrict. 

• 3 • 904.6 2,235. 8 0 1,735, 8 
14,9 1,867. 9 4,391.5 0 4.-391.5. 

6, 3 1, 100. 4 10,949.0 0 10,949.0 
40,2 2,369.0 4,355.6 0 4,355.6 
36. 5 4,415.7 8,888.7 0 8, 888, 7 
20.4 1, 093, 5 l, 838, 8 0 1,836.8 
45.8 2,431.9 3,742.6 454. 2 4, l!J6. 8 

165.4 • 14,183.0 36,400.0 45,L 2 36, 854. 2 

51. 2 4,434.4: 11,151.5 0 11,151.5 
4. 8 1,211.0 2,039. 5 0 . 2, 03D. 5 

61. 7 1,781.6 ·3, 291. o 0 3,291.0 
5.0 740.3 922.6 0 922. 6 

20,·5 1,263.2 1,747, 2· 0 1,747.2 
138, 2 8,690.2 18,229.2 0 18,229.2 

6. 1 1, 523. 0 3,204.7 0 3,204.7 
10. 8 8,751.0 8,910. 6 0 8,910.6 
0 1,319.0 2, 04·0. 8 0 2, 040. 8 

21. 7 5,849.0 8,197.0 1,990.6 10, 187. 6 
35. 7. 2,376. 7 4, 736. 0 0 4,736.0 

0 4,128.2 • 5, 106. 4 0 5,106.4 
718. 3 30,431.0 62,506.4 405.0 62,911.4 
792.6 54,377.9 • 94,701.9 2, 395. 6 10\ 566, 1 
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Table 9, fl, Estimated income of special districts in specified county and ·pl~nning region, by type ~f income, northern Minnesota, 1970, !J 

Current Total Borrow- Total 
Type of Transfer-- Paiments Charges_& All Receipts ing Income 

Planning H cg ion Speclal 21 · Taxes Municl.- County State Federal Other Assess- Other 
And County District- pal ments 

($1,000) 
North.,Jest: 

Kittson a.-9. 10 34,9 0 9.0 7,9 99,0 0 2,4 . 9 119. 2 55.0 174, 1 
Marstwll • 6, 9, 10 0 0 11.4· 14,6 0 0 7,6 . 3 33,4 0 33, 9 
Norman 6, 9, 10 0 0 5. 5 11. 8 0 0 20,7 12.0 50,0 0 50.0 
Pennington 5,6;7,9,10 0 0 55,3 100,8 0 5, 0 13, 5 . 6 175,3 0 175, 3 
Polk 4, 6, 9, 10 0 0 21.3 38. 1 0 o. 45,6 49. 9 154,9 1, 130,0 1, 284, 9 
Reel L:ike 4, 6, 9, 10 0 0 6,9 5, 6 16, 6 0 9, 5 4-. 6 43.2 377. 0 420. 2 
Roseau 3,6,9,10 46, 1 0 8, 1 13,5 0 0 799,9 32.9 854.4 0 854.4 
Total 81.0 , 0 117. 5 192.3 115. 6 5. 0 899,2 101. 2 1, 430, _8 1,562.0 2, 992. 8 

Headwatet·s :· 
Beltrami 4, 6, 9, 10 . 2 0 12. 6 48, 3 14. 2 0 18. 5 41.0 134. 6 . 904. 0 1, 038. 9 
Clearwater 6, 9, 10 0 0 3.-4 14,5 0 0 3,0 .• 2 21. 1 0 • 21. 1 
Hubbard 4,· 6, 9, 10 0 0 4.5 19.3 0 0 4,0 • 2 28.o· 0 28,0 
Lake of the Woods 6, 9, 10 ;8 ·o 2.0 7·, 3 0 0 1. 5 . 1 10, 9 0 10, 9 
Mahnomen 6, 9, 10 0 0 4.2 6, 7 0 o· 1.0 . 9 • 12, 8 0 12, 8 
Total 1.0 0 . 26. 7 96, 1 14.2 0 28,.0 42.4 207.4 904.0 1,111.5 

Arrowhead: 
Aitkin 3, 4, 6. 9~ 10 27. 1 0 11. 5 16,7 48. 0 0 311. 6 16. 3 404, l 899,5 1, 303. 6 
Carlton 3, 6, 9 2·2. 2 0 0 0 0 0 894, 1 27.2 921. 3 0 !)21. 3 
Cook 6, 9 0 0 0 ,0 0 0 0 0 0, 0 0 
Itasca 6, 7, 9 0 0 32.2 45.5 0 5. 8 ·5. 2 • 5, 3 94,0 0 !!4.0 
Koochit•hing 4,6,9,10 0 0 15,9 22.3- 60,3 0 3. 8 41. 7 144,0 0 141. 0 
Lake 4, 6, 9 0 0 0 0 63,2 0 0 20.5 83, 7 • 955. 0 1,038.7 
St. Louis 1, 2, 4, 5, 6, 7, 8, 9 59. 5 68. 2 887.3 422,7 1, 137. 2 20.4 .2,377.2 937.5 5, 850. 5 4,416.1 10,266.6 
Total 108.8 68, 2 946,9 507,2. 1,308.7 26, 2 3,591.9 1,048. 5 7,497.6 5,371.1 12,868.7 

3 Re~ion Total 190.8 68. 2 1,091. 1 795. 6 l, 438. 5 31, 2 4,519.1 1,192.1 9,135.8' 7,837.1 16,073.0 

!1 

'ij_ S1wdnl diRtricts lnciudP the followiug (with total numbers of special cliAtrlds in parC:?nthescs): 
1. i\irport Commission(~) 4. Housing Rnd Redevelopment Authority ( 14) 7. Minnesotn Stnte i\rmory Building C'om1ni:-;:;ion-(:'i) 
2. County Sanito1•ium (1) 5. Library District (2) 8. Port Authority ( l) 
3. Hospital Districts (3) 6. Mental Health District (17) 9, Soil and WntPr C'on.<-;r-rv;itio11 District (~) 

10. W:itc•n;h,·d l)isli·ic·t (ti) .. 
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fable !l. Ii. Estimated taxable valuation, taxes and total revenue of local government in specified county and planning region, by tyµt, ,Jf government, 
northern Minnesota, 1970. 

' Taxuble Taxes Total Receipts 
Planning Region Valua- County Munici- Town- School Special Total County _Munici- Town- School Special Total 
Ancl County . tion pa liti: ship District : District pality ship District District 

($1,000) 
Northwest: 

Kittson 7,795, 7 581. 5 205,8 86,0 1,230, 1 34,8 2,138.2 2,258, 9 506.2 146. 8 2,235.8 119. 2 5,266.9 
l\Iarshall 10,491.1 749,4 112. 5 121. 2 2,176.5 0 3,159.6 2,818, 0 894.3 248.0 4,391.5 33.4 8,385.2 
Norman 8,944.8 617. 8 1, 339. 0 54.0 1,121.8 0 3, 132. 6 l,939,6 1, 104. 5 142,8 10,949.0 50.0 14,185.D 
Pennington 5,675.1 581. 8 382. 1 16. 2 1,816.3 0 2, ~ 9':'. 8 2,376. 3 3~22"1.5 78, 6 4,355.6 175.3 10,207.3 
Polk 26,279.4 1, 823. 1 358. 1 274.9 5, 025. 1 0 7,481.2 6, 503. 6 3,547.4 496,3 8, 888. 7 154. 9 rn. sno. n 

"\l H,·d L,kc 2, 646. 1 366.4 100.4 16. 8 623.6 0 1,107.2 l, 139. 7 669.2 60.3 1,737.7 4:L 2 ~~.,51.2 
V:J 
-I Hose:.u 4,237,0 682.5 322.4 72.4 1,224.2 46.2 2,347.7 2,673.3 930.3 16G. 6 3, 742. 6 854,4 8, :no. 2 

Total 5,402.5 2,720.7 641. 5 13,217.6 81. 0 22,163.3 19,709.4 10,873.4 1, 342, 4 36,402.0 1,430.8 69,758.0 
Headwaters: 

Beltr.imi 8,334, 6 1,023.4 538. 1 44,4 .1,723.1 . 2 3, 329. 2 4,902.3 1, 983. 8 169. 1 11,151.5 134. 6 18,341.3 
Clearwater 4,219.5 573.4 9:7. 3 . 53. 8 739.8 o. 1,464.3 2, 481. 8 285.0 140. 5 2,039/5 21. 1 4,_ 967. 9 
Hubh;,1·d 5,668.2 556,3 96, 2 50.7 1,396. 1 0 2,099.3 2,011.7 260. 1 134.3 2,.391.0 28.0 5, 725. l 
L,·il,C' oi' th,• W~ocls 12, 690. 7 277. 5 35.3 0 135. 9. . 8 449.5 970.6 323.4 922.6 10. !J 2,227. :i 
l\,l :dino111(•t1 3, 636. 4 282,3 53,7 30.9 430.0 0 706,9 1, 646. 5 549.0 !J2. 4, 1,747.2 12. 8 ,], 0-17. (l 

Total 2,712.9 • 820.6 179. 8 4,424.9 1.0 8, 139. 2 12,012.9 3, 401. 3 536,3 19,151.8 207.4 35, :mu. 7 
Arrowhc.id: 

Aitkin 4,858.3 777.7 77,2 76.8 1,341.2 27. 1 2,300.0 3, 395. 1 .. 276.0 206.6 3,204.7 404. 1 7, •1B6. !'i 
C,irlt<>n 16,885.6 1,603.4 774.5 128. 8 4,073.2 22. 2 •. 6, 602. 1 4,519.9 2,872.4 5l!J. l !J, !J 10. 6 !)21. '.1 17, 7B. :l 
('<1ok 3, 2:l5, 1 21D. 0 21. 7 0 450,5 0 601. 2 1, 2fM. 6 241, 0 2, O•V. 8 0 :i, :,!ifi. -I 
[(;1;..;,·;, 21.nsG.4 3, 070. 1 1,164.5 33(1. G 5, 8'13. 3 0 10,412.5 8, '177. '1 4, 12:L 6 690. H 8, I H7. 0 !J.1. {) :~I, :,H:!. H 
Kooch1<'1ling 9,492.5 1,134.0 781. 3 0 2, 04H. 1 0 3, 964. 4 3,616.8 4,408.7 -- - 4,736.0 1-14. 0 12, 110:i. :i 

Lak,· 5,786.6 426.7 4!)5,2 26,4 97B, 2 0 1,926, 5 2, 2D5, 8 1,802.2 74.0 5,106.4 a:~. 7 9, :Hi l. !I 
SL. Lo,1is 21, 890. 1 12,553.8 11,964.7 788.5 19,474.4 50. 5 44, 839. 9 37,848.0 25,G95.0 1,678.1 62,506.4 5, 11:i0. 5 1:U, ll7!J. O 
Total 19,783.7 15,279.1 1, 355. l 34,209.9 108. 8 70,736. 6 61,467 .,6 39, 778. 7 3, 169. 6 tM,701.9 7, ·ID?. 6 206, :°J5:i. -1 



County governn1ent disbursements in 1970 were primarily for current 

expenditures in most counties (table fL 7). In Kittson, l\'larshall and Rosec1u. 

counties hovvever, capital outlays \Vere more than 50 percent of total 

outlays. 

1\/Iunicipal government disbursements generally included a large allo­

cation for capital expenditures (table 9. 8). However, the distribution of 

expenditures varied widely among municipalities. 

Township govcrn1nent disbursements were almost entirely on current 

account in 1970 (table 9. 9). Capital outlays were almost non-existent. 

School di.strict disbursements also were largely on current account 

in 1970 (table 9. 10). A large capital ontlay was associated with recent rapid 

growth in population in and .enrollment in the school district. 

Special district disbursements were more evenly balanced behyeen 

current and capital outlays than in the case of school districts (table 9. 11). 

l\Iany special districts were established originally to make possible special­

purpose capital improvements. 

Current and capital outlays of each type of local government are sum­

marized for internal comparisons (table 9, 12). The service orientation of 

each type of government is indicated by the distribution of total expenditures 

between the hvo categories. 

Local Government Expenditures 

A fu'.1ctional breakdown of current and capital outlays of local go\-ern­

n-: ents provide2 an additional perspective on the distribution of public 

sc:~rvke responsibilities in local con-:imunitics. A total of 10 function2l 



Table 9. 7. Estimated disbursements and accruals of county government in specified county and planning region, by type 
of disbursement, northern Minnesota, 1970. 

Disbursements Fund Total 
Current Ca pit al Debt Other 'Total Accrual. 

Planning Region .'Retire- Non-
and Cou tty mcnt Revenue· 

($1. 000) 
Northwe·st: 

Kittson 1,503.1 1,; 08:3. 7 15.0 41. 2 2, 643. 0 0 2, 64:3. 0 
Marshall 1, 876. 1 984.4 86.0· 7.4 2,953.9 0 21 953.D 
Norman 1,472. 6_ 456,2 71. 0 12.0 2,Qll. 8 0 2,011.8 
Pennington 1,737.0 291. 8_ 20.0 301. 9 2, 350. 7 . 25. 6 2, 37_6. 3 
Pol-k 4,632.6 1,120.8 - 290.0 308. 3 6,351.7 151. 9 6, 50_3. 6 
Red Lake 828.2 218. 6 16. 0 3. 8 1. 066. 6 73. 1 1. 139. 7 
Roseau 1. 710. 3 1,172.2 100.0 3. 3 2,985.8 0 2, 985. 8 
.Total 13,759.9 5,328.7 598.0 677.9 20,363.5 250.6 20. 614. 1 

He~dwaters: 
Beltrami 4,156.4 647.9 15.7 4,82-0.0 82. 3 4,902.3 
Clearwater 2,000.1 434.0 35.0 7. 6 2,476. 7 5. 1 2,481. 8 

-.:ti Hubbard -1,527.0- 407.1 60.0 8.6 2,002.7 D. 0 2,011. 7 M 
r-1 Lake of the Woods 693.3 171. 8 9.7 . 8 !37 5. 6 95.0 D70. 6 

Mahnomen 1,365.3 209.5 1, 574. 8 71. 7 1. 646, 5 
Total 9, 742. 1 1. 870. 3 104.7 32.7 11,749~8 263. 1 12,012.9 

Arrowhead: 
Aitkin 2,485.3 588.2 50.0 12.4 3,135.9 259.2 3, 395. 1 
Carlton 3. 635. 3 726.5 21. 6 4,383.4 166.5 4,549.9 
Cook 901. 9 233.8 101.·0 1,236.7 47.9 1,284.6 
Itasca 6,391.2 1,348.4 203.7 7,943.3 534. 1 8,477.4 
Koochiching 3,014.9 663. 1 4. 9 3, 682. 9 3, 682. 9 
Lake 1,414.7 629.2 15. 0 40.4 2,099.3 196. 5 2, 295. 8 
St. Louis 33,160.9 2,724.6 225.o· 74. 1 36, 184. 6 1, 663. 4 37,848.0 
Total 51,004.2 6,913.8 290.0 458. 1 58, 666. 1 2, 867. 6 61,533. 7 



Table 9. 8. Estimated disbursements of ~unicipalities ins pecified county and planning region, by type of 'disbursement, 
northern Minnesota, 1970, !} . ,_ . • · 

Current Capital Debt Other Total 
• Plt.11111ing llt>giort Hc~irc-
/\nd County mcnt 

($1, 000) 
Northwest: 

Kittson • 30.4. 0 129.9 57. 5 34.9 526. 3 · 
Marshall 442.0 201. 6 114.4 182.4 940.4 
Norman 408.2 24 .. 6 56. 2 518.4 1,007.4 
Perini ngton 1, 204. 1 603.2 521. 3 833.4 3,198.0 
Polk 2, 145. 6 1.oi1.1 308.4 333.0 3, 804. 1 
Red Lake ·355,1 216. 6 23. 0 3.2 597. 9 · 
Rose all ;503. 6 387.4 55.0 60. 6 1, 006. 6 
Total 5, 398. 6. 2,580.4 1. 135. 8 1,965.9 11,080.7 

Headwaters: 
Beltrami 979.3 503. 3 97.5 342. 0 1, 922. 2 
Clearwl;l.ter 200.4 43.9 21. 0 21. 1 276.4 
Hubbard 211. 3 58.0 33. 2 3. 1 204. 6 

r:, 
Lake of the Woods 162. 3 175.4 115. 2 1.2 454. 1 ~ 

-I Mahnomen 186. 4 159. 8 90.0 93.4 529. 5 
Total 1, 739. 7· 940.4 356. 9 460. 8 3,486.8 

Arrowhead: 
Aitkin 182. 6 28.4 31. 0 23. 5 265.3 
Carlton 1, 740. 5 336.8 104.0 646. 1 2. 828. 5 
Cook 132.0 78. 1 0 6 .. 7 216.9 
Itasca 1, 5.26. 4 925.4 201. 0 992.8 3, 645. 6 
Koochiching t 138. 7 1, 607 .. 6 78.0 1, 373. 8 4, 198. 5 
Lake 833. 5 186. 0 232,0 610. 5 1,862.1 
St. Louis 18, 103. 1 3,400.5 1,006.0 1, 843. 3 24, 3.53, 7 
Total 23, 656. 8 6, 562. 8 1,652.0 5, 406. 7 37,370.G 



Table 9, 9. Estimated disbursements of townships in specified county and plannit1g region, 
northern Minnesota, 1970. !J • • . • . 

by type of disbursement, 

Current Capital Debt Other Total Fund Net 
Planning Region Retire- Non- Disburse- Accural Disburse-
And County .ment . Revenue ments ment 

($1, 000) 
Northwest: 

· Kittson 127.0 19. 8 146.8 146. 8 
Marshall 214. 5 33.5 248.0 248.0 
Norman 123.4 19.3 142.7 . 1 142.8 
Pennington 69.7 8.9 78. 6 1·s. a 

• Polk 433.9 62. 6 496.5 496.5 
Red Lake • p2~ 2 • 8. 1 60.3 60.3 
Roseau 146. 8 . 5 22.4 16.9. 7 169. ·7 
Total 1, 16:7. 5 . 5 174. 6 1, 342. 6 . 1 1, 342. 7 

fieadvyaters: 
Beltrami 146. 3 22.8 169. 1 169. 1 
Clearwater 121. 6 19.0 140.6 140.6 
Hubbard 116. 2 18. 1 134.3 134. 3 

c.o Lake of the Woods 0 0 0 
CV':) Mahnomen 79.9 12. 5 92.4 92.4 ,-j - --

Total 464.0 72.4 536.4 536.4 
Arrowhead: 

Aitkin 179.5 1.0 26. 1 206.6 206.6 
Carlton 278.3 4.0 236. 8 519. 1 519. 1 
Cook 
ltaqca 612.4 78.4 690.8 690.B 
Koochicning "":' --
Lak(~ 64.0 10.0 74.0 74.0 
St. Louis 1, 323. 7 69.0 286. 5 1, 679. 2 1, 679. 2 
Total 2,457.9 . 74. 0 637. 8 3, 169. 7 3,169.7 



Table 9. 10. Estimated disbursements of school districts in sr:iecified county and planning region .. by type .of dusburse­
ment, northern Minnesota, 1970. 

~lanning Region Current Capital Debt Total 
And County Retirement 

($1. 000) 

Northwest: 
Kittson 1, 927-. 1 85. 2 · 110.0 .2,122.4 
Marshall 3, 932. 6 494.7 287.0 4 .. 714.4 
Norman 2 .. 285. B 57.6 98.0 2 .. 441. 6 
Pennington . _4·,105.9 238.6 1G2. 0 2 .. GD7. G 
Polk 8,055.2 1, 565. 9 347.0 9,868.0 
Red Lake 1 .. 494.9 79.0 56. 0 1, 629. 8 
Roseau 3,331. 8 279. 1 128.0 3, 6.78. 9 · 
Total 25,223.3 2,801.2 1,188.0 27,152.7 

Headwaters: 
Beltrami 5,637.4 1. 150. 1 175.0 7, 151. 3 
Clearwater 1, 881. 2 30.7 56. 0 1,967.9 

t- Hubbard 2,708.8 531. 5 99. 0 3, d8n. 3 
M Lake of the Woods 902.8 33.9 18.0 954.7 r-i 

Mahnomen 1,704.4 64.3 40.0 1, 808. 8 
Total .12·. 834. 6 1. 817. 2 1, 370. 0 12,374.4 

Arrowhead.: 
Aitkin 2,527.2 420. 7 • 77.0 3, 025. 1 
Carlton 8, 225. 1 1,074.8 429.0 9,678.9 
Cook 1,374.7 126. 7 20. 1 1,521.5 
Itasca 10,740.8 1, 985. 5 545.0 13,271.4 
Koochiching 6,857.6 1, 526. 8 290.0 8,674.4 
I ,,1k0 4,055.2 20. 8 :rn5. 7 4,6:in.o 
St. J ,ouii::; 240,275.8 6,786. :3 1,687.0 f18, 04D. 4 
Total 274,056.4 11, 941. 6 3,443. 8 98,879.7 



Table 9. 11. Estimated disbursements of special districts in specified county and planning region by type of disburse-
ment, northern Minnesota, 1970. 1/ 

Current Interest Capital ,. Debt Total 
Planning Region Expense Expense Redemp- Disbur:-se-
And County tion ment 

($1,000) 
l~Torthwest: 

Kittson 27. 3 5.9 213. 6 6. 5 253~ 3 
Marshall 28. 5 9 . 7 0 29. 2 
Norman 38.3 9 12. 6 0 50.9 
Pennington· 119. 1 . 5 7. 6 5.0 132.2 
Polk 111,~ 3 28.6 72.9 1, 098. 3 1,311.1 
Red Lake 21. 8 0 36-6. 1 378.5 766.4 
Roseau 794.8 17. 1 16. 8 27. 1 855. 8 
Total 1, 141. 1 52. 1 690.3 1,515.4 3, 398. 9 

Headwaters: 
Beltrami 127. 2 0 . 2 10.0 137.4 
Clearwater 22 .. 7 0 0 0 22. 7 
Hubbard 29. 3 0 890.0 0 919. 3 

·:O Lake of the Woods -11. 7 0 . 2 0 11. 9 C"':) 

.--f Mahnomen 11. 3 0 .4 0 11. 7 
Total 202.2 0 890.8 10.0 1,103.0 

Arrowhead: 
Aitkin 327. 8. 6. o· 1. 014. 0 24.5 1, 372. 3 
Carlton 778. 1 31. 6 11. 9 22.0 843.6 
Cook 0 0 0 0 0 
Itasca 83.5 . 6 . 4 3.0 87.5 
K_oochiching 73. 6 56.7 12.4 0 142.7 
Lake 18. 2 47. 7 • 47. 4 861.4 974.7 
St. Louis -5, 229. 0 280. 1 2,350.8 255.0 8, 114. 9 
Total 6, 510. 2 422.7 3,436.4 1, 165. 9 11,535.7 

3 Region Totr1l 7,853.5 474. 8- :1,018.0 2, 691. 3 16,037.6 
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Table 9. 12. Estimated current and capital disbursements of local g-overnment in specified county and planning region, by type of disbursement. ,rnd local 
government, northern Minnesota, 1970. 

Current Capital ,Total 
Planning Region • County Munici· , Town- School Special Total. County Munici- Town- School Special Total 
And County pality • ship District District pality ship District District 

(~1. 000) 
Northw(•st: 

Kittson 1,503.1 • 304. 0 127,0 1,927.1 27,3 3,888,5 1, 083, 7 129. 9 0 85,2 213.6 1,512.4 5,400.9 
l\la t',; hall . 1, 876. 1 442. Q. 214,5 3, 932. 6 28; 5 6,493.7 984,4 201. 6 .0 494,7 . 7 1,681.4 8,175.1 
Norman 1, 472. 6 408. 2 123,4 2, 285. 8 38. 3 4, 32&'. 3 456,2 24.6 0 57.,6 ,12, 6 55. 10 4, 879. 3 
Pennington 1,737.0 1, 240. 1 69,7 4, 195, 9 119. 1 7,361, 8 291. 8 603,2 0 239.6 7,6 1, 142.·2 . 8, 504. 0 

CJ) Polk 4,632.6 2, 145. 6 433.9 8,055.2 111. 3 15,378.6 1, 120, 8 1,017,1 0 1,565.9 7'2.9 3, 776. 7 19,155.3 
C'j Red Lake 828. 2. 355. 1 52.2 1,494. 9 21. 8 2, 752. 2 218, 7 216. 6 o .79.0 366. 1 880.3 3·, 632. 5 
.--I ROSL':iU 1,710.3 503.6 146, 8 3,331.8 794.8 6,487.3 1, 172, 2 327,4 0 279. 1 16. 8 1, 855. 5 8,342.8 

'Total 13,759,9 5,398, 6 1,167.5 25,223. 3 1, 141. 1 46,690.4 • 5,327, 7 2, 580, 4 0 2,801,2 690.3 11, 399. 6 58,090.0 
Headwaters: 

Beltrami 4, 156, 4 979."3 . 146. 3 5,637.4 121;2 11,046,6 64.7. 9 503, 3 • :o 1, is 8 •. 1 . 2 2,30~.5 13,356, l 
Clearwater 2, ooo. 1 • 200.4' 121. 6 1,881.2 22.7 4, 226~ 0 .. 434.0 43.9 0 30.7 0 580.6 4,734, 6 
Hubbard 1, 527, 0 211. 3 116. 2 2, 108.·8 29, 3 4, 5[}2. 6 407. 1 • 58, 0 0 531. 5 . 890.0 1, 886, 6 6,479.2 
LakL' of the Woods 693.3 162,3 0 902.8 11. 7 1, 700, 1 171. 8 175, 4 0 • 33. 9 . 2 38L 3 2,151.4 
1\lahnomen 1,365;3 186,4 79,9 1,704.4 11. 3 3,347.3 209,5 159, 8 0 64. 3 . 4 434.'0 3,781.3 
Tot:il 9,742.1 1, 739,.7 464,0 12, 834. 6 202.2 24,982, 6 1,870. 3 940.4 0 1,817.2 890, 8 5,518.7 30,50l.3 

Arrowhead: 
Aitki11 - 2,485.3 182. 6 179. 5 2,527.2 327. 8 • 5, 7.02, 4 588, 2 28, 4 0 420.7 1,014.0 2,051.3 7,753.7 
C'ra t'.11 on 3,635.3 1,704.5 278,3 8,225, 1 778,1 14,657.3' 726. 5 336,8 0 1,074. 8 11. 9 2,150.0 16,807.3 
Cook 901,9 132,0 0 1,374.7 0 2,408. 6 233,8 78. 1 0 126. 7 0 438.6 2,047.2 
It.,1sca 6,391.2 1, 526, 4 612. 4 10,740,8 83, 5 19, 354. 3 1, 348,'4 925.4 0 1,985.5 .4 4, 25!l. 7 23, 61,1. 0 
Koochiching 3, 014. 9 1, 138. 7 0 6,857.6 73,6 · 11,084. 8 663. 1 1,607.6 0 1, 526, 8 12. 4 3,809.9 14,894.7 
Lak1• 1,414.7 833,5 64.0 4,055.2 18, 2 6, 385, 6 629,2 186.0 0 20,8 47.4 883.4 7,26[).0 
St. Louis 33,160,9 18, 103. 1 1,323.7 240,275. 8 5, 2°29. 0 298,082. 5 2,724.6 3,400.5 0 6,786,3 2,350.8 15,262.2 313,354.7 
Total 51,004.2 23,656.8 2,457.9 274,056, 4 6,510.2 357,685.5 6,913.8 6, 562, 8 O· 11,941.6 3,436.9 28, 855. 1 386,540.6 

• 
l 
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areas of expenditures are identified for the current outlays of county 

government, vvhile nine areas are identified for municipalities. Nine 

are identified for other local governments. 

County government current expenditures are primarily for welfare, 

roads and general government (table 9. 13). Road building accounts for 

a major portion of capital expenditures. 

Municipal government current expenditures are distributed more uni­

formly than county government current expenditures among nine (or ten) 

functional areas (table 9. 14). Road construction and sanitation, however., 

account for a major part of total capital expenditures. 

Pe.at land development will affect some functional areas more than 

others, first, in capital outlays, and, finally, in current outlays. Roads, 

sanitation, education and general government are most responsive to initial 

increases in total resident population an·d economic activity. 

The study findings thus summarize the fiscal relationships in the extended 

Study Region in terms of three categories of public financing, namely,. 

income, disbursements, and expenditures. 

Income includes all revenues and funds received by a localgovernment.. 

Income sources vary widely by type of local government. State and federal 

fonding is becoming increasingly important to many local governments. 

Disbursements refer to the allocation of income for various purposes, 

S'.lch as current and capital expenditures, debt retirement, and so on. These 

1Jisbursements differ in size and extent from county to county. 

Expenditures refer to specific current and capital outlays of local govern­

r::--...ents. The largest expenditures occur for welfare, sanitation, road building 

2.:1d general go\·ernment purposes. 
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Table !J. 13. Estimated current a_nd capltal expenditures of county government in S()ecUied county and pla~nlng region. by type of expendittJre, nort_hurn 
Minnesota, 1970. 

Current Cupltal Total 
• General Safety /Health Educa- Wel-. Librar- Rccre- Natural_- Other Total General Hoads Other 'I otal · Capital 

Planning Region Govern-· . Hon f.are · lea ation Re- Current Gover·n- • Capi- & 
And Countl • ment sources ment tal Current 

($1,000) 
Northwest: 

Kittson 176. 2 · 38.8 22. 1 . 6 594. 3 0 . 1 67.1 8. 3 1. 503. 1 19. 3 709. 8 134. 3 863.4 2,366. 5 
Marshall 225.0 . 52: 1 33, 7 55. 3 894,0 4. 1 5. 3 78. 1 61. 0 1. 876. 0 1.3 938. 6 44. 6 "984. 4 2,860.4 
Norman 188. 1 36, 3 , 12. 3 1. 3 674. 3 21. 7 . 2 . 139.4 3.8. 2 1. 472. 5 25.9 429. 8 . 4 456,2 1,928, 7 
Pennington 158,9 48,5 17,9 100.6 1,092.5 0 4. 8 38,7 16. 7 1,737.1 ··5,2 284._ 3 2. 2 291. 8 2,028. 9 
Polk 372.3 • 108. 3 131. 0 254. 4 2, 556. 0 43,5 20.9 172.2 158. 1 4,632,6 7. 7 1,076.9 ~6. 2 1,120.8 5,753.4 

M Red Lake 120. 5 19.7 21. 5 22,4 39·0. 1 0 . 1 37.4 37. 1 828,2 . 2 218,4 0 218. 6 1,046.8 
-tji 
M Roseau 160.2 50, 8 2. 9 115. 4 917. 9 0 2.3 89. 6 88,4 1,710.2 6. 5 1,165.2 . 5 1,172.2 2,882.4 

'Total 1,401.2 354,5 241.4 550.0 7,H9.t 69. 3 33.7 622.-5 . 407,8 13,759.7 66. 1 4,823.0 2m. 2 5,107.3 18,867.0 
Headwaters: 

Beltrami 267.5 98!5 34.8 • ?05. f3 2, 863, 4 . 0 6. 9 86,4 39. 8 4; 155·; 4 35.3 594.9 17. 8 647_. 9 4, 804, 3 
Clearwater 148. 3 27.8 119. 3 87,3 1, 360. 0 . 5, 8 5.4 27. 3 21. 9 2. 000. 0 1.2 430.3 2. 4 4~4.0 2,434.0 
Hubbard 164.6 34,7 ·13, 6 48.5 907.9 1.0 0 21. 7 77. 7 1,527.0 15,i 389,6 1. 9 4'07. 1 1,934, 1 
Lake of the Woods 109.9 17. 5 • 2.2 26. 4 292, l . 7 •. 2, 9 19. 4 36. 6 693.3 1.1 170. 5 . 2 111: 8 865. 1 
Mahnomen 124. 8- 20:2 406.9 10, 1 580,0 . 5 . 2 11. 0 19. 0 1,365.3 1.5 208.0 0 209.5 1,574.8 
Total· 815. 1 198. 7 576. 8 385, 9 6,003.4 8.0 15.4 165, 8 195. 0 9,742.0 54.8 1,793, 3 22. 3 1,870.3 11,612.3 

Arrowhead: 
Aitkin 224.7 70.8 71. 4 4.3 1,494,8 11. 5 •. 9. 7 116, 7 63.4 .2,485,3 4.0 575. 5 8, 7 588.2 3,073.5 
Carlton 501. 9 154.4 80,0 0 2, 374, 9 · 32.3 21. 6 41. 1 140.4 3, 635, 3 25. 5 693,9 7. 1 726. 5 4,361.8 
Cook. 151. 5. 36.7 46.3 0 350,5 5. 6 1, 2 10. 5 69.5 901. 9 2. 3 228.0 3,4 233. 8 1,135.7 
Itasca 681. 3 249.8 46.3 0 3, 689. 7 15.0 0 90, 3 304. 5 6,391.2 58.4 1,274.2 15. 9 1,348.4 7, 730. 6 
Koochiching 232.7 107.4 24.0 112. 3 1,903.4 19.4 . 3 22. 8 99,9 3,014.9 11. 8 632.2 19. 0 663.0 3,677.9 
Lake 215. 4 82.8 34,0 0 444.4 18. 8 ;10. 4 11. 4 66.7 1,414,7 0 619. 0 10. 2 629.2 2,0-:13.9 
St. Louis 2,912.2 1,401.2 1, 732._ 0 630.4 23,482, 6 111, 8 13. 6 • 214. 2 69.2 33,161.3 38,4 2,483. 3 202.8 2,724.5 35,885.6 
'Total 4,919.7 2, 103. 1 2,450,9 747.0 33,740.3 214. 4 56.8 507.0 813. 6 51,004.4 140.4 6,506.1 . 267. l 6,913.6 57, 918. a 
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Table 9. 14a. Estimnted current expendltures of municipalities in specified county and planning region by ty•pe of expenditure. northern Minnesota, 1970. 

Planning Region General . Safety Roads . Sanita- Health Llbraries Recrea- Welfare Other, Total 
And County Government . tion tion 

($1,000) 
Northwest: 

KittSL10 54. 6 41. 2 61. 6 26.6 0 8. 5 21.9 0 89. 5 303. 9 
MarshaU 38. 7 73.2 77.0 44.9 . 1 1. 1 .18. 1 0 189. 1 442 .. 2 
Norman 40,3 71. 6 94,0 41, 3 0 1. 5 23.7 0 77,6 · 350. 3 
Pennington 152. 3 211. 2 116. 7 110.0 2; 3 . 81. 0 139,3 3. 3 424. 1 1,239.2 
Polk 239.4 456. 3 341. 8 283. 4 3.4 20.3 227.5 1.9 5.70. 9 2,145.6 

'1 Red Uike 31. 9 42. 1 45. 7 9. 7 0 . 4 14. 5 0 210,8 355. 1 
j<! Roseuu 58. l 76. 5 58, 3 .43. 3 0 9.0 96. 1 0 162. 2 503. 6 -t Total 615.9 972.0 795. 1 599. 5 5. 9 12.1. 9 541. 0 5. 1 1. 724. 2 5, 340. 5 

Headwaters: 
Beltrami 122,0 255,7 176. 4 151. 6 3, 6 30. 1 110. 6 0 129. 1 91.9. 1 
Clearwater 20.4 44.2 45.6 7.2 0 0 5. 5 0 72.3 196. 2 
T111hh:i r·d 34. 5 . 11fl, 6 Ml. 1 27. 1 . 2 it. ll n.7 0 24,!l 207. fl 
Lak1• of llw Wood:. 24.9 2:1. 9 :iu. 7 32. 3 0 1. 0 10, 0 0 :rn. 5 l u:.!. :1 
Mahnomen 11. 8 26.9 29,'8 4.5 .. 1 • 1. 1 . 8 0 -111.2 186. 3 
Toted '213, 7 399,2 340,6 ?22.7 3, 9 37.0 137, 7 0 377.0 1,731.8 

ArrowliPacf: 
Aitkin 21. 6 27,6 21. 9 18. 9 1. 7 1. 6 8. 4 0 42. !) lll2. 5 
Carlton 146.4 372.3 262,0 101, 6 7. 5 36.7 130. 7 0 683. 3. 1,740.6 
Cook 21. 5 .• 27, 6 21. 9 18. 9 1. 7 2.9 8, 4 0 2,9 132.0 
ltascn 254. 5. 321. 0 305.1 106. 5 1.9 50.2 109.7 0 344.4 1,493.2 
Koochiching 180.3 268. 1 350,0 34, l 1, l 61. 7 48,,0 0 195. l 1,138.5 
Lake 106. 1 168, 2 161. 3 116. 4 0 37. 9 58.5 0 185, 1 833. 5 
St. Louis 2,137.9 6,154.7 3. 041. 7 1, 631. 4 10. 7 730, 1 1. 237. 6 9, 7 3, 149, 1 18, !OJ. l 
Total 2. 868, 3 7,367.9 4,187.2 • 2,019.7 23.0 921. 2 1,597.3 9.7 4, 629. 0 23,623.3 

.L 



Table 9.14b. .Estimated capital expendLtures of municipalities in specified county and plannin~ region by type of 
expenditure, northern Minnesota, 1970. 

Planning Region General Safety Ro.ads Sanita-· Recrea- Libraries Other 
And County Government tion tion 

($1,000) 
Northwest: 

Kittson 3.2 30. 2. nO.O 1.0 45. 5 
Marshall . 1 11. 2 28. 3 126. 1 1. 4 5. 6 
Norman 2. 5 1 :3. 9 2.7 3. 6 . 2 . 4 
P(~n nington 10.0 1. 6 351. 7 121. 5 99.6 6.9 12. 1 
Polk .1. 2 212.7 264. 5 405_. 5 60. 8 31. 7 39. 8 
Red Lake 5.0 211. 5 
Roseau 94~ 3 7. 5 251. 9 3.0 10.8 20. l. 
Total 108. 0 249.9 934.2 921. 3 173. 8 38. 6 123. 5 

Headwaters: 
Beltrami 3. 5 33. 1 327.3 39.8 5. 8 . 5 93.2 
Clearwater 1. 1 40.9 ·1. 9 
Hubbard . 1 53.4 .9 . 2 3.4 

Ci') Lake of the Woods 161. 6 13. 8 ·,;Ji 
,-j Mahnomen . 1 22.9 4. 9 · 129. 1 . 2 0 2. 6 

Total 3.6 57.2 426.5 331. 4 6.2 . 5 115. 0 
Arrowhead: 

· Aitkin . 1 9.9 2.9 _1. ~ 14.2 
Carlton 9.9 8. 7 240. 1 ."59.4 13. 8 • 4·. 8 
Cook . l 1.4 4.9 62.4 . 9 0 8. 3 
Itasca 71. 7 8. 2 439.0 68. 1 14.4 109.0 213.5 
Koochiching 13.4 3. 6 80, 9 30.2 • 3. 9 1, 475. 7 
L·[;;~~ 17. 2 :30.4 . 8 5.5 1.5 1:w. _!"j 

St. Louis 46.2 1,062.4 1,262.0 345.0 416. 6 1.0 262. 3 
Total· 141. 4 1,101.6 2,072.2 558.8 456.5 111. 5 2, lO!J. 2 

Total 

12n. n 
·172. 7 

2:3. 2 
60~~- 3 

1. 616. 1 
216.6 
387. 6 

2, 549. 2 

503. 3 
44.0 
58.0 

175.4 
159. 8 
940.5 

28.4 
336.7 

78. 1 
923.9 

1,607.6 
J t) t;. () 

3, 400. -1 
·G,5Gl.2 
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APPENDU{ A: GLOSSARY OF SIMLAB METHODOLOGY 

AND TERMINOLOGY 

This glossary presents a numerical example of SIMLAB socio­

economic impact estimation prodedures. SIMLAB is an acronym for 

the University of Minnesota Regional Development Simulation Laboratory.,. 

a computer-based regional socio-economic impact _forecasting system. 
. . 

Impact is defined in terms of changes in the output of regional industries.,. 

the number of jobs and earnings in those industries.,. ~nd the composition 

. and level of regional population. SIMLAB uses an input-:output table of the 

regional economy in the measurement of these changes. 

The first section of this glossary explains what an input-output model 

is and the assumptions upon which it is based. The next section contains 

a numberical illustration of how an input-output model is used to trace and 

account for the effects of industry expansion. . A third section explains 

the logic of the SIMLAB procedure. A final section defines baseline and 

development projections and explains their use in deriving impact forecasts. 

Construction of Input-Output Models 

The effects of regional industry activities and/ or new industry de­

velopment are traced and accounted for using a table of data showing 

transactions between regional industries and between these industries 

and local households and export markets. Both industries and households 

have multiple roles in this transactions· table.!./ 

1/ The transactions matrix is prepared using procedures described in 
Chapter 5. 
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Each industry produces goods which it sells to other industries for use 

in their production processes.. At the same time each industry purchases 

goods from other· industries for use in its production process. Goods ex­

changed among industries are called intermediate goods. Each industry 

also sells goods to area households and to export markets for final consump­

tion. In turn, households sell labor_ services to industry which are combined 

\vith raw materials and intermediate goods to produce products _or output. 

Because the table shows flows of goods and services used as inputs in pro­

duction processes, and £lows of goods to final consumers., the interindustry 

transactions table is also an input-output table (table A-1 ). 

Interindustry Transactions 

The illustrative input-output table shows only three intermediate pro­

ducing and purchasing sectors.. Both existing industry and new industry 

activity may be included in each of the three sectors.. However., in this 

illustration., we use the manufacturing sector as a surrogate for all in­

dustries being analyzed.. For discussion purposes., therefore., manu­

facturing is synonymous with the industry whose impacts are under study. 

Interrelationships between primary and intermediate inputs and gross 

outputs are illustrated by the hypothetical three-industry economy.. All 

numerical values are given in millions of dollars.. Thus., the $2 million 

listed in the manufacturing column and the services row means that $2 

r::1.illion worth of services are supplied to the manufacturing sector for use 

in producing manufactured goods. The manufacturing sector also purchased 

.34 million v;orth of agricultural products.,, $7 million worth of its own 



co 
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Table A -1. Interindustry transactions showing specified gross output disbursements, by purchasing 
sector. 

Purchasing Sector. 
Intermediate Demand Final Demand 

· Producing Agri- Manu- Servic_es House- • Exports 
Sector. culture facturing hold 

Agriculture • 2 4 3 7 0 

Manufacturing 5 .7 5 2 5 

• Services 3 2 4 8 3 

Households 4 6 7 0 3 

Imports 2 5 0 4 

Total (Gross) 16 24 20 21 11 
Outlay 

Gross 
Output 

16 

24 

20 

21 

11 

92 
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p:roducts., $6 million worth of labor services from households., and $5 

million of imports .from outside the region -- a total of $24 million worth 

of purchased inputs. The entry in the manufacturing row of the gross out­

put column indicates that the output of the manufacturing sector was sold 

for a total of $24 million. Of the $24 million of product., #2° million was 

. purchased by local households and $5 million was exported to buyers out­

side the area.. The $7 miUion o.f final demand is viewed as exogeneous., or 

external., to the three· producing sectors. Similarly, the household inputs 

and imports., are viewed as external inputs. They are not part of the 

local interindustry transactions, which include only the sales and purctases 

of intermediate product., not final product .. 

Since total manufacturing costs are listed as $24 million., it may seem 

as though the manufacturing industry made zero profit.. This is not so be­

cause the primary inputs from the household sector are defined., in this 

illustration., to include stockholder's equity., or dividends., and retained 

earnings.. Thus, the input-output table is a balance sheet of histrocial 

facts. Like a balance sheet, the illustrative input....;output table summarizes 

the results of business activity carried on over one production period .. 

Input-Outptit Coefficients 

SIMLAB analysis is based on an input-output table prepared by the 

"C. S. Department of Commerce for the year 1970. This is the most re­

cent table currently ava1:3-able.. An input-output table already eight ye.ars 

old. is more useful than it first seems because it can be used to derive 
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information about underlying economic relationships which are not likely 

to change much over time. This information is derived by calculating 

the ratio of the amount purchased from an industry named in the left-hand 

column to the amount in the column total of the purchasing industry. The 

results is the amount that is purchased from the industry listed at the 

left in order to produce $1 of product by the industry shown at the top of 

the column., as shown in table A-2. 

The input-output ratios are sometimes called technical coefficients 

of production., an interpretation which is based on certain assumptions: 

L If the coefficients of production are to represent the mix of 

inputs used per unit of input in the production process, then the 

relative prices of all goods and services must remain fixed since 

microeconomic theory demonstrates that in a competitive economy 

the mix of inputs used by producers., and the mix of outputs produced, 

will vary with changes in relative· prices.. It is important to note, 

however, that it is relative prices or price ratios which matter, not 

the overall levels of prices. If all prices double, relative prices 

are unaffected.. Thus., to the extent that all prices move together., 

the constant relative price assumption is not entirely unrealistic .. 

2. Interpreting the coefficient as representing the value of goods a 

producing industry must purchase .from a supplyinv industry to pro­

duce one dollar's \Vorth of output implies that this relationship holds 

true at all levels of ·output.. However, microeconomic theory demon­

strates that changes in the scale of output may change the efficiency 
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1 able A-2. Purchases of specified gross output per $1 of gross outlay, 
by purchasing sector. 

Producing 
• Sector Purchasing Sectors 

• Agriculture . Manufacturing Services 
(dollars) 

Agric~ture .125·0 .1667 .1500 

::\fanuiacturing • 3125 • 2917 . 2500 . 

Services .1875 • 0833 . 2000 

Households • 2500 • 2500 .4000 

Imports .1250 . 2083 . 0000 

Total 1.0000 1.0000 . 1. 000 
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with which, one or more inputs is utilized, changing the yield of 

product per unit of input. This phenomenon is ref erred to as economies 

of scale. Input-output analysis ignores economies of scale, as as­

sumption which becomes generally more accurate as changes in 

scale pf production become smaller. 

Because relative prices and/ or _the scale of production generally 

change over periods of time, these assumptions of input-output.analysis 

can cause errors in projections made using input-output iniormation. 

Since the northern Minnesota input-output table is based on 1970 data, the 

technical coefficients of production derived from it pertain to 1970.. Pro­

-:ided the commodity flow data in the input-output tabl_e is accurate, the 

technical coefficients are valid statements of historical fact. • However, 

ii the 1970 coefficients are used to analyze events in a later year, then 

tne possibility of error arises either from changes in relative prices or 

from economies of scale. There is insuffich=nt data on the Minnesota 

economy to determine if relative prices have changed., or if there have 

- been substantial economies of scale since 1970. 

Knowledge of the technical coefficients of production makes it possible 

to trace the effects on the economy of industry expansion. Once expansion 

gets underway, supplies and materials are purchased from regional in­

dustries, adding a new component to interindustry transacti_ons. These 

industries are assumed to expand their output in response. As each in­

custry selling supplied and materials to the expanding industry, more 

i:--1termediate goods from the industries supplying are purchased, also. 

The input-output coefficients prescribe how much the output of all 
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industries supplying intermediate products to that industry will increase·. 

In turn, a third tier of industries supplying this second tier of L-idustries 

\vill increase their output, that total output of the regional economy in­

creases by more than the original purchase of supplies and material .for 

• the expanding industry.. Similarly, wages paid tq workers who, in turn, 

spend on consumer goods, lead to an increase in total output which ex­

ceeds the amount of the total salary expenditure, provided the new in­

dustry jobs represent a net addition in the number of jobs in ~he economy . 

and/ or an increase in the total earnings of a fixed number of wo~kers" 

If the hiring of workers leads to a reshuffling of existing workers at th~ 

same earnings levels, then there is no net impact from wage expend_itures .. • 

·SIMLAB automatically calculates the net number of new jobs and the 

resulting net change in earnings attributed to the industry expansion, as 

explained later on in this paper .. 

Using Input-Output Tables to Trace and Measure the Impact of 

Indus try Expansion 

Tracing the spending and respending of industry expansion from their 

point of initial appearance in t);le northern Minnesota economy through 

successive Hers of intermediate goqds producers could be a tedious task 

\i.-hich is. made unnecessary once the matrix of input-output coefficients 

of production is known .. 

Algebraic rearrangement of the data in tables A-1 and A-2 demon­

strates a means of estimating the effects of industry expansion on the 

output of northern Minnesota industries when, of course, the real 
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northern Minnesota input-output table is used. The total output of each 

sector can be represented for the three producing sectors :.._ agriculture 

(1. l ), manufacturing (1. 2) and services (1. 3) -- as follows: 

Table III 

16 = .1250 x.16 + .1667 X 24 + .1500 X 20 + 7 

24 = • 3125 X 16 +. 2917 X 24 + • 2500 X 20 + 7 

20 = .1875 X 16 + • 0833 X 24 +. 2000 X 20 + 11 

(1.1) 

. (1. 2) 

(1. 3) 

Thus,· in Equation 1.1, total agriculture output equals the total 

amount of agricultural output needed to produce a dollar's worth of 

agricultural output times total agricultural output (.1250 x 16), plus_ the 

amount of agricultural output needed to produce a dollar' s worth of 

manufactured goods times the total manufacturing output (.1667 x 24), 

plus the amount of agricultural output needed to pro~uce a dollar's worth 

of services times the total output of services (.1500 x 20), and plus 

agricultural output sent to final demand (7). Equations 1. 2 and 1. 3 

are similarly interpreted. 

The three preceding equations may be arranged in matrix form as • 

follows: 

16 . 1250 

20 = .3125 

.1375 

.1667 

. 2917 

. 0833 

.1500 

• 2500 

. 2000 

16 7 

20 + 7 (2. 1} 

24 11 

each array, or matrLx, in brackets can be treated algebraically. 

Hen·ce this expression can be rearranged to give 



16 

0 0 

. 1250 

. 3125 

. 1875 

. 1250 

1 0 - . 3125 

0 1 . 1875 

1 0 0 

20 = 0 1 0 

24 0 0 1 

1 - . 1250 

- . 3125 

- . 1875 

. 1667 

• 2917 

. 0833 

. 1667 

. 2917 

. 0833 

or 

or 
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. 1500 

. 2500 

. 2000 

. 1500 

~ 2500 

. 2000 

. 1250 . 1667 . 1550 

. 2500 . 3125 

. 1875 

. 291 7 

. 0833 . 2000__,_ 

or 

- . 1667 

1- .2917 

- . 0833 

.15507 

-.25001. 

1 - . 2000_1 

16 

20 

24 

20 

24 

7 

-1 7...,., 

7: 
j 

11 /, 

(2. 2} 

(2. 3) 

{2. 4) 

(2. 5) 

Thus. Equation 2. 5 shows total outputs on the left as a function of an 

inverse matri..x containing the input-output coefficients of production 

multiplied by the matrix of final consumption. The remaining problem 

is to compute the inverse matrix. Texts on linear algeb:ra show ho\v .to 
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compute the inverse.~/ This done, Equation 2. 5 becomes the following:. 

16 

20 

24 

= 

1. 3500 

. 7344 

. 3930 

. 3606 

1. 6619 

• 2577 

. 3658 

. 6569 

1.4041 

7 

7 

11 

{2. 6) 

The large nine element array in Equation 2. 6 shows the relationship 

between final consumption, represented by the single column array on 

the right, and total output in the three sectors represented by the single 

column array to the left of the equal sign. Each elemer1t in a column of 

the large array shows the t9tal dollar production required directly and_ 

indirectly from the industry listed at the top of the column for each dollar 

of delivery to final demand by the industry listed .for that row.· For ex­

ample, it shows that agricultural output will have to increase by $1. 35 

for each extra dollar of agricultural product delivered to final consump­

tion. Why does output increase by more than a dollar? For two reasons: 

One, as shown in table A-1, agriculture consumes some of its own output, 

It takes ·feed grain to raise livestock, for instance. Second, because, 

as agriculture expands, it requires more intermediate goods from other 

industries which, in turn, require more intermediate goods from agri-

culture. 

2/ 

The nine-element array of numbers in Equation 2. 6 is often called 

See: Richard A. Bilas, Microeconomic Theory: A Graphical Analysis, 
McGraw Hill, 1967., p .. 298. The illustrative problem is taken from 
this text. 
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the matrix of final demand multipliers, or the "Leontief inverse". in 

input-output terminology. An array of multipliers fifty-five elements 

square is used by SIMLAB. 

The nine element array of multipliers in Equation 2. 6 provides a 

means of illustrating how SIMLAB estimates the impact of industry ex­

pansion. • Suppose final demand iri ~he hypothetical., three-sector economy 

is projected to reach $9 million., $8 million and $12 million., respectively., 

£or agrkulture., manufacturing., and services. Given the·projected final 

demand., total output required to meet this demand can be calculated using 

the demand multipliers.. Rewriting Equation 2. 6 with a new final demand 

column., but with x' s to represent the as yet unknown new levels of total - . 

sectoral output., yj.elds: 

L 3500 .. 3606 

= .. 7344 . L 6619 

.. 3930 .. 2577 

which., in turn., yields: 

. 3658 

.. 6569 

L 4041 

9 

8 

12 

X = 9(1. 3500) + 8(., 3606) + 12(., 3658) = 19., 42 a . 

X = 9( .. 7344) + 8(1. 66i9) + 12(., 6569) = 27 .. 79 
ID· 

x = 9(. 3930) + 8( .. 2577) + 12 (L 4041) = 22. 45 
s 

(3 .. 1) 

Thus., total output attributable to the increase in final demand from 

the levels in Equation 2. 6 is the sum of the differences in total sectoral 

o·.1tput before and after the increase (in million dollars)., or: 
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(19. 42-16)+(27. 79-24)+(22. 45-20) = 3. 42+3. 79+2. 45 

= 9 .. 66 
(3. 3) 

Using data on the number of persons employed in each sector, the 

number of persons employed per dollar of output in each sector in the 

base period can be calculated. Suppose the number of persons e·mployed 

per dollar of output in each sector is 0. 0003 in agriculture, O. 0002' in 

r::1.anufacturing and 0. 0005 in services. Then the total employment at­

tributable to the projected levels of production are as follows: 

.. 0003 x $19. 42 million= 5,826 (agriculture) 

•. 0002 x $27. 79 million = 5, 558 (manufacturing) 

• 0005 x $22 .. 45 million= 11., 225 {services) 

(4. 1) 

(4. 2) 

(4. 3) 

The dollar figures are the projected levels of agricultural, manufactur­

ing, and service output required to meet the projected levels of final 

demand. 
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APPENDIX B 

'i .. lJ!•.· :i.-;f. Z,;t::11ated purch,HL·s et· sprcificct intermediate ~:nd rrimary inruts (in dollars}, by puri;-hasing inc:usLry,. 
Xor,hL'~1st :i.tinncsot:i ;J.::1d Dougbs·County. Wi.sconsin. 1970. 

-~--·----------------------------------------------------------------------------------------------------~--LIVESiOCK OTHfR II(,• PEATLrv,o A AG. F':-IRFIS IRON ORE OTHE~ r-,E!D COPPi,:.H 01 

-------~---------------------------------------------------------------------------------------~-----~------~ 
I 6587,688 825.4(0 0 777.322 0 0 
2 5625,802 )25.349 (I 15~6.527 0 0 
3 I) 0 0 0 0 0 
4 725,385 934,263 0 16,746 0 0 
5 r, fl f'I 0 JlMS,342 4,421 
6 ~ !' n 0 1451, 7lb 4?,524 
7 C lj 0 0 0 0 
8 (l :, .('! 0 0 0 
9 n 0 n 0 0 t, 

11' 2,232 73,274 0 0 534,1/29 3.397 
11 r G n 0 0 . 0 
12 42.186 37,862 II 0 1911.214 2,443 
13 2852.589 0 (\ 117.618 0 0 
14 • fJ27 1~785 0 1.378 o. 0 
15 n .0 0 0 1287. 715 8.440 
16 5.232 58,513 0 46,581 0 0 
17 22.594 3.'165 n 651.049 87.79'-J .. 301 
18 'i.391 e.789 (I 1.084 26.565 .091 
19 13,523 1(11.922 0 6.187 630,889 2.17? 
2;: t ii (l 0 0 •. 0 
21 r- 0 (I 0 0 0 
22 228.199 655.325 I} 37.066 1551,111 '+ .. 52i' 
23 5.045 12.455 0 .222 597,163 .744 
24 1.353 8.!)14 0 .547 140.833 .352 
25 I) 0 0 0 147!50.187 26,324 
26 0 0 f') 0 0 0 
27 (\ I) ri 0 0 0 

) ... 28 r 0 (I 0 {l .100 
• 29 35,674 25.6z°" ,; 62.528 609.462 J.082 

3· o.~97 3.971 0 0 812().lf-85 S?,690 
31 ': 0 . ; ii 0 8,430 o045 
3;, 2.614 4, 131 (I 6.334 117.180 .!H4 
33 6.}.4()9 66,524 j,. 13,914 2557fi.697 59,580 
34- 272,911 119,743 0 44,815 2633,962 . s.22s 
35 (i () ~ n 0 0 
3o 353,8t:6 86.126 ,; 49.065 617 .120 .723 
37 ,OSf\ .560 () .919 0 0 
31:, 75,868 41 ••'88 n (I 587,573 .sso 
39 l l b.299 54. l 25 ll c;,602 11413,835 2?.'340 
4,, 4.96(' 20682 II 3.089 2830.462 .368 
41 '\ :J II 0 0 0 
I+? 7,492 112,151 . I) 0 58.533 .·301 
43 I1 11 0.1s2 794,179 0 131!.355. 6175, l 77 25,319 
44 84 6, O!l4 404,717 (I 4!\.439 1024,319 2,311 
45 3}/;,,!}37 2\ry.913 "I 17,460 3036,504" 24.o89 
46 37'i,706 897,691 · r. 241,394 2(,946,285 24,097 
...,7 6.73€, 0 0 0 0 0 
4\j 2:;. 788 177,47'} n ,107 42(16,050 3,217 
49 78.134 46.859 (.l 1,913 148.490 •• 89~ 
5; '! (1 0 0 0 0 
51 ?H.133 ·12,957 r, r 321,929 .. 301 
5? 3,518 3,258 0 l • 722. 5<)2. 759 .Q59 
s~ 2.3G9 /I I' (/ 0 0 
54 3~. 9'j') 31,456 n 77,581 1107,539 4,702 
55 :" (· n (/ 0 0 
56 ;>()l'\95,773 6143,313 (I 3927.564 l5'!776,26b J'+6,91+d 
57 1?9J:j,QJ') 597i:,,•100 (l soi+ii.ooo 1222~7.00J 907,000 
58 114~4.QGI'! 41,94. ·'00 n 2673.000 97178,!'01) 283,000 
59 334,856 4l..84, t,89 n 514[',575 19:>7lq ,230 !:32.047 
0 4·4o.?4.629 21~('8.2•}2 (I 167fH, 139 5630?.2,49b 1618.995 

C'··--: 
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",. - .:,- 3.1. £,;timatcd purchases of spccificcl inter-mediate and pr-imary inputs (in dollars}, by purc-husing inc!O,;try, 
NorthL'ast l\'linncsota and Douglus County, Wisconsin, 1970. 

----~--------------------------~-----------------------------------------------------~-----------------------LIVESTOCK OTHER A(;. PEATl.M1D A AG. F'~RFIS IRON ORE OT1-1E~ ME!O CUPP~H ORE. 
a~-----------------------------------------------------------------------------------------------------------

l 6587.688 825.416 0 777.322 0 0 0 
2 5625.8~2 325.349 (I 1566.527 0 0 0 
3 I) 0 0 0 0 0 0 
4 725,385 934.263 (l 16.71+6 0 0 0 
5 C 11 (I 0 31MS.342 4.421 0 
,s I':! ,:, n 0 145}.7lf> 4?.524 0 
7 C 0 0 0 0 0 0 
8 0 (l 0 0 0 0 0 
9 !' () n 0 0 i, 0 

1-~ 2,282 73.274 0 0 534.929 3.397 0 
11 r 0 n 0 0 0 0 
l 2 42.186 37.862 (I 0 1917.2H 2.443 0 
1 3 2852.589 0 0 117.618 0 0 0 
11> .027 1 ._785 0 J.378 0 0 0 
15 11 0. n 0 1287.715 a.v~o 0 
1 & 5.232 58,513 (I 46.581 0 0 0 
l 7 22.594 3.'165 n 651.1)49 87 • 7-99 .301 0 
15 9.391 8,789 (l 1.084 26.565 .o91 0 
19 13.523 1(11.922 0 .6 .187 630.889 2.179 0 
2r C 0 C 0 0 . . ·o- 0 
2! r, 0 (I 0 0 () ·O 
2?. 228.199 656,325 0 37.066 1551. 111 4.s2i 0 
23 5.045 12.455 0 .222 597.163 .744 0 
24 1.353 8.014 0 .547 .140.833 .3S2 0 
23 'l 0 () 0 14750,187 26.324 0 
26 {j 0 0 0 0 0 0 
27 n 0 Ii 0 0 0 0 

·2d (> , f\ 0 {I .100 0 
2 ➔ 35.674 25.62" n 6?..528 609.462 3.082 0 
3· 6.897 3.971 o· 0 8120.485 S?.690 0 
J l C' 0 " 0 .8.43'> .o4S 0 
3 ;> 2.614 4.131 (I 6.334 177.180 .1n1t 0 
33 6(),4')9 66-524 (I 13.914 25578.697 59.580 0 
3'- 272.911 J 19• H3 i) 44.815 2633.962 s.22s 0 
35 C: I) ii 0 0 0 0 
3 !) 353.806 86. 126 i) 49.065 617 • 12() .723 0 
37 .osn .560 f! .919 0 0 ,, 0 
3~ 78.868 41 •·'88 n () 587.573 .556 0 
jO 116.299 54.125 0 !'-.602 11413.835 2?.ij4Q 0 .... 4.96(' 2.682 n 30089 2830.462 .368 0 
.:...J n :J fl 0 0 0 0 
; ~ 7,492 112.151 0 0 58.533 .301 0 ~( 

G, 3 11 11 6.152 794-1'/9 fl 13ii.355 6175.177 25.Jl~ 0 
~ !. 846.084 4(14.717 0 48.439 1024.319 2.3li 0 
.4:'t 3lb.()37 211).913 • "I 17.460 3036,!:>04' 24.oB9 0 
~t: 370.7)6 897.691 0 241.394 2n946.285 21+.097 0 
'• 7 b.736 0 0 0 0 0 0 
:.r.d 2::.788 177.4·7') (I .107 4206,0Sb 3,217 0 
.:.? 78.134 46.859 0 1.913 148,490 •• 892 0 
5 ~ " 0 0 (} 0 0 
'51 244.133 l2o957 r, () 32lo':i29 .301 0 
:,,:: 3.518 3.25a 0 1.122 51)2• 759 .gS9 0 
·.:'} 2, 3!j9 !1 ~ (l 0 0 0 
-~ ➔ 39.9'}0 3l,456 n 77.581 111)7 .539 4.702 0 
- . ~ c, fl (! 0 0 0 

,-~"QS, 773 6143-313 n 3927 .564 15'l776,26b 346.94-8 0 
::, 7 1?.910,0JO 5Q76-"00 0 504q,OOO 122287.0()0 901.000 0 

11 ,,G4.oor. 4f>94 .... 00 l'l 2673.000 97178,00') 2tB.ooo 0 
·: I 334,856 4484.889 n .Sl4(l.575 19?7Al.~30 82,047. 0 

.1.4824.629 21298.202 0 16789.13? 56JOi?2.49b l6l!j.995 0 

,··.'"l 



159 

:::2:i:n .. :cd pti!'ci,~,;es of spc-cifiecl intermediate and primary inputs {in dollars), by purchasing industry, 
);onhea.;;: :\li~nesota a:-,:! Douglas County, Wisconsin, 1970. 

~-------------------------------------------------------------~------------------------------------~-------LOGGI~G lll00f'PR00 PAPERPROI) PRINTING CHE"1lCALS PEATf:HEM Pt.AT rOKE: 

·----------------------------------------------------------------------------------------------------------" J 0 .o 1 • 3 {3 0 0 
3~8.392 0 [I (I 1. 754 0 0 

" l i) 0 0 0 0 
423.3J!, n 0 0 .1so 0 0 

~ 0 n 0 4.357 0 0 
(I 0 !) 0 J.676 0 0 

" 0 0 0 0 0 0 

" 0 ti 0 • 0 0 0 
,, 

~ 0 0 - 0 0 0 
(': 8.4711 357,342 0 4.742 0 0 
~ I) (\ 0 0 0 0 

27.3;)4 29. •·65 222.127 13.392 4.299 0 0 
l\ 1. l~l 756,783 0 73.380 0 0 

35.941 .34. ~35 12!1.530 19.164 1,432 0 0 
8.J73,205 5Q83,289. 11737 • 936 .659 3.032 0 0 
832.894 32}6.4}7 472.145 4 • .402 J.tl42 () 0 
1,16.iil 6 388.356 35664.51)5 3496.685 96.97', (}. 0 

4.964 7.28•i 1334.671\ 221€,.932 4.661:l 0 0 
17.69l. 131.664 483.594 35.988 59,941 0 0 

r, 0 n 0 0 0 0 
'; 0 I\ 0 0 0 0 

457.72-: 61'l.217 1225.830 39~932 163.231 i) 0 
}6.iJ5J 1s. t:169 291.584 8.672 6.401:> 0 0 
36.624 162.555 137.562 0 4.587 0 j) 

172.486 75.369 101.aoo 8.206 18.921 0 0 
0 0 0 0 0 0 'O 
~ 0 n 0 0 b 0 

• 84-) .584 2().579 22.273 29.716, 0 0 
249.139 528 • "62 1501.768 69.695 29.613 0 0 
3J.314 61.631 n .. 855 s.406 s.234 0 0 

.()61 .865 3.i93 7.751 .-136 0 0 
23.0iiO 39.971 95.290 26.307 2.093 0 0 

SH.094 341.tl{IS 689./\84 4.M.16 12 •. 374 0 0 
37n.21s 747.246 371!!.142 152.904 so.oa6 c 0 

. r- il 0 .775 0 0 0 
75. 945 1~2-448 1168.4Q8 69.742 19.901 0 0 

.089 .c31 l .2,15 .148 .054 0 0 
45 1 7c6 81 .4M 416.239 173.005 14.069 0 0 

240.219 221 .796 1924."9~ 92.207 38.699 0 0 
26.418 46.721 567.727 l 1. 796 13.574 0 0 

I; ;-. ti 0 0 0 0 
7.9'"3 2. 719 511.006 8.655 4.300 0 0 

865,798 1565.233 6328.175 517. 748 l os. 152 0 0 
q4.2J!> 6:,.4?.5 287.368 }(IQ.086 26.471 0 o. 

}1'19,934 17::>,4{'4 7,.19 .247 116.366 19 .199 0 0 
133.18!: 186.362 J3:i5 1 772 477.925 68.74':J 0 0 

r. 1.252 231.657 211.886 10.632. 0 0 
90.731 111;,.22& 744.l'lc; H,o.199 74,4_81:l 0 0 

}r.8 1 327 13.914 64.177 22.064 1.911 0 0 
J II 0 0 0 0 

8 1 414 15,"84 85.857 4!!.123 5.348 0 0 
14.454 23,466 135.771 243.176 6 .1I46 0 0 

9,3~1 ,-'103 42."42 l.415 .959 0 0 
56.726 169.5~6 768 1 na2 )"f,.291 52.307 0 0 

r, \l ti I\ 0 0 0 
13659,835 1459P.921 74339.953 as12.ss1 1054,283 0 0 
~598,(ijr. 4?34,"0(l 33999,l'll)O 8241,0ilO 1265.00!l 0 0 
,Se-', 1. (, ,,,.. 3?,c;,:on ?7975. 'll)O 2911'.1.000 1729,oon 0 0 

t ~ ,c 9 7. 4 4 9 973q,,.53 41081. 74·6 30()!).713 339 0 1';,SH 0 0 
·)7225.2';.4 )lP,7,374 l 7 7J'J5, 69Q 226!>4.294 4JA7.941 0 0 

·y•-
t . 
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·Tab!<? 3."jt. • E,Himutcd pu?·chascs of speclficd intermediate and primary inputs (ln dollars), by purcl1asing ir:dustry, 
Northeast ::.Vlinncsota anc! Dougla·s County, Wisconsin, 1970. 

i 
t 
i~ ' 

_j.J_ 

·------------------------------------------------------------------------------------·-----------------------· PETROLEUM RU88ERPLAS STONECLAY 1RON'1ETAL COPPERMET Cr,PP~RROLL OlHERMETAL 

----------~-------------------------------·----------------------------------~-------·-----------------------· l fl 0 0 0 0 0 0 
2 I'.' 0 " 0 0 0 0 
3 n 'I (I 0 0 0 0 
4 (I 0 Ii 0 0 i) 0 
s !'! 0 6.n20 438B.969 0 0 2.132 
6 0 i) 1.687 35.434 ·o 0 73~695 
1 Cl 0 0 0 0 0 0 
8 r, (.I (I o. 0 0 0 
9 n 0 (I 0 0 0 0 

lr) 117 • 779 .402 395.76() 135.405· 0 0 !823 
11 0 I) n 0 0 0 0 
12 }36.285 1.408 9.679 158.434 0 0 1.274 
13 79,225 ,785 3,436 1,228 0 0 ;075 
14 5,291 4,103 s.n32 65.791 0 0 1;s3s 
15 l,3<tl ,427 9.4'.13 104.790 0 0 0 
16 1,878 7.210 B.414 161.439 0 0 0 
17 ::n 7 • 756 49,103 145.426 es.2ss ·o 0 4ol69 , .. 
18 s.174 1.132 1,766 12.154 0 0 2;235 
19 l{\4.316 5.951 9,132 88,305 0 !) 1;010 
20 ,..- 0 (I 0 0 0 0 
21 r, 0 0 0 0 0 0 
22 3757.466 3.365 59.2i)5 394,710 0 0 4.579 
23 12.685 8.13() 6.558 10,636 : . 0 0 :12~ 
24 53.586 4,394 311.(ln 152.935 0 0 4;642 
25 17,939 6.466 76.867 179g3,959 0 0 110!044 
2t> 0 0 !l C 0 0 0 
27 0 0 n. I) 0 0 0 
21:s 58.847 .803 2, 'l40 1915.917 0 0 534.637 
29 27.688 25.685 53.033 1153,721 0 0 l9~992 
3r .883 . 4,728 46.2~3 795.861 0 0 49;478 
31 " ,511 1.558 39.097 0 0 1;tl8':I ,. 
32 1.161 11 ,41" 15.485 F.6.944. 0 0 ;942 
33 2577.1)64 5.248 30.846 9"i6, 14-5 0 0 29.323 
34 91.29~ 17,539 139.5'.16 2534,762 0 0 ,·45~!:156 
35 '.\ (I ii 0 0 0 0 
36 152.731' 9.4r.8 113. 662 626.823 0 0 15,73:.; 
37 .r.59 ,'.79 .~42 ,759 0 0 ;170 
38 39.224 7.449 24. l ll 22(1.260 0 0 5~575 
39 316.2,.9 19,372 93.883 1336.950 0 u 21,649 
4,) 274.696 1.934 47.73-i 514.474 0 0 10!162 
41 n 'I 6 0 0 0 I) 

42 74.')36 1.5}9 2.488 li,o.424 0 0 . ] 0800 
'+3 645.040 6t10B41 162.r,q3 3418,785 0 0 201;t151 
44 ;_>5.484 }4.9=>3 17 • 165 127,495 0 i) 4,35~ 
45 512.Bol R.15(1 42.273 Sn l .586 0 0 16.273 
46 752.:-:87 1 s.864· 65.963 136.816 0 0 16;623 
47 24,295 2.:1011 3. C!3"1 35.037 a 0 .(!93 
48 3'17.013 12.926 29,883 494.935 0 0 7;421 
49 in.274 ,886 7,615 36.430 0 i> !541 
5,, n 0 ,, I) 0 0 0 

St 13.267 1,43] 5.473 45,llS 0 0 l •~42 
52 34. 1 :3 1,857 s.6511 59,728 a 0 l;4Ql 
53 1,198 .?53 2.827 2'l.519 0 0 ~34 l. 
54 AO. 7C2 21.~3f\ 43.467 32('.456 0 0 1Q.93S 
55 ,, {! 0 0 0 0 

56 Ho30.936 339.~10 2005.441 391Q'l.Sl9 0 0 1217.'342 
57 4Bll4.0(11) 412.100 1543.:'.IOO 21221.000 0 () 414.o('IG 
SB ?9948 0 :)JO P24,"0C 1452.nro 1747?..000 0 0 1073,00".l 
59 9316,665 f.24.727 137.5.234 238"6.620 0 0 9fJ~4S7 
6., 54099.611 2199.737 6325.675 lnl69'l.l39 0 0 3677~ 4 9.; 

I!"" 

L 
' '. 
t 

~--""'-"'- "" ·,<0·.i-",1.rc 
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'l ,,bk s.-.,. E:sti1:.1..ltl:d pu1·d:ast·s of specific-ti intcrmcdi:lle an<l p:·imat·y inputs (in dollars). by pu!·ch:1sing industry, ,-
North,•ast ;\linm•sota and Oougbs County, Wisconsi_n, 1970. 

--------------------·-------------------------------~------------------------·---~-------·-----~----------------
1-IETAL FA8 ""ACHJNERY ELECM,.CH MISCMANUF TRANSEXC RAIL TRAN LOCAL. H-tA, 

------------------------------------------------------------------------------------------------------------l fl 0 0 0 0 lo l =>0 
2 0 0 0 3. 770 0 1~.798 
3 0 0 0 0 0 0 
4 r- 0 ,, .169 0 .o65 
5 0679 ('t I\ 0 0 0 
6 (' 0 I) 0 0 0 
7 0 0 o 0 0 0 
8 (I I) 0 ·o 0 () 
9 (' !) 0 .D 0 0 

}r .575 f' ~ 3.415 0 0 
11 r. ;; ii !.) 0 0 
12 8.131'1 13.974 ·1.134 6.906 14Q.9}9 83&.522 1.091 
13 ~ .7r-.B 0 15-.075 57.M47 8.100 
14 12.633 1,;.992 9.919 27.929 h.343 9.o33 3. 04-
15 '6,128 25o1{14 4.Bln 154.088 0 - 0 t 
16 49 .362 7.420 24.189 297.547 3.542 0 t 
17 }78.768 37.233 52.367 394.811 119.826 121.195 1!971 
18 9.599 4.4<;8 38.55\ 28.177 Ho.934 16.}08 
19 35.567 12.553 3.654 23.076 70. 752. ~i.946 1 ~ 44-, 
2,- -~ (} 0 (I 0 0 G 
21 l\ 0 0 0 0 .0 ~ 
2?. 49.663 93.741 22.135 37.643 1263.lBd 1649. 179 f34o'i8: 
23 \8.!}08 33.923 9.'lSB 4S.391 s.907 3.o94 3;05• 
2~ 26.r.83 7lo':50 s.094 23.747 ~o.916 3.356 •25f 
25 :,?9;33.024 3227.847 92.480 856.983 373.053 S?B.667 3!73:: 
26 I) 0 0 0 0 0 C 

,., -27 0 0 0 (I () 0 C 
28 337. 963 1910875 73.654 194.84-2 0 15.341 C 
29 447 oSJ6 2730359 99.746 311.703 684.86€> 200.001 5.98-i 
3; 167 0 76n. 1244.r-96 59o936 R(l 0 266 16.528 12 0 R87 2;1% 
3J S.3S2 24.378 1000.100 23.823 7 .57~ _ 2.663 ,091 
32 37.13~ 87.941 15.451 581).180 l 065-.18~ 398.543 4;n1s 
33 19,86/l 15.257 19.048 27.004 21918.667 240.857 '260351 
34 88.287 so;.14<+ 23.454 113.641 322.E:!00. 134i .2-04 3;07"-
35 n 0 0 0 0 95.743 10~39il 
36 51.12'1 620797 22.389 58.311 l360.052 73.970 13!% 7' 
37 .114 .363 .795 .506 lo940 4.948 o-010 
38 56.885 86,49J B7 0 S8R 47.489 332.232 369.072 11;;&05 
39 87.491 1oso59v 51.576 61'.457 796,280 479.796 l6ol?7 
4.~ 19.481 - 19.701 3.653 7 0 35S ·79.~!5 3~.4~1 1_!00 7 
41 (! t) I) 0 0 0 0 
42 So348 60203 6.le.7 3.037 49.583 126.Q48 10•02':3' 
43 388.641! 764.382 387.19i\ 64'.'.S79 793.329 827.274 101;z33 
44 66.184 811.358 52.722 720710 123.YSB 70. 180 JC.:,97 
45 74.677 ]l').855 48.330 70.530 938oY31 34t>.300 47:51;,; 
4b lri4.347 2()6.706 116.988 112072S 707.~5d 1124.479 21;0-91 
47 2,J. 012 13 • 744 7.461 9.272 • 124.860 21.725 .10 7 
4·? 59,852 A4.~07 72.473 73.056 271.442 139.246 10.2·0'"' 
49 7.156 ll,'46 l'l 0 826 15.346 19.467 36.}62 31!197 
s· C ') n 0 .170 l.434 .0 
51 tr.• 711 l~.~31 17, 17n 11.783 56.666 900129 4. 75S 
52 12.973 20.e00 20,690 22o45B 237.731 162.}S2 6.56 7 
53 1. 0 :'5 .962 .Ms 0351 1305.165 9.104 6(l9,572 
54 129.492 171.361 143,663 139.711 40'30717 219.391 7.44-7 
55 ') (I 0 0 0 0 
56 55"19,565 7229.534 2613. 176 459<; 0862 33871.228 1(~623.255 ll:>5.66-2 
57 S;\21.0"<1 1202. ~on 11352.n~,. 1244.000 11100.000 24624.QOO 181!'.8.QO'.} 
5~ ·~125.U:>'! 7"1)9,P.OO 4691,,101) 4521.000 AH:,4.001) 8923, ooo S4f'\,0GJ 
59 1i.:i76,153 f31>7Q.?66 58!-l7 .334 59A4.0l0 21\8950242 15081.0S3 900~031 
6: JS_SAl. 713 3'·1 lQ•tl0,1 151J45.'Hri 16344.872 l:l_2'63Q.470 S925l.30tl 44jJ;693 

~ 
I 
< 
f 
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l .,'.Jk :;.1 . I·:stimakd pll!'L":1a-;<•S or spcc-ifit•cl ink1·niedi .. 1tc anti primary inputs {in dollars), by purchasing i::du,;~1·y. 
North<:'ast :.\-tinnc-sot;1 and Douglas County. Wisconsin, 1070. 

( 

~------------------------------------·---------------------------~--------------·-----•--·---------------------
TRUCt<TRAN t.JA TPAN ~OMMUt.1!CAT ELECTCltCAL GAS SERVIC PEAT GAS l<IATE~ 

~---------------------------------------------~--------------------------~---------~--~-----------------------
l r 031 IJ 0 0 0 0 0 
? 46 0 3B6 l\ I) 0 0 0 0 
3 0 IJ ij 0 0 b () 

4 C 0019 Ii 0 ·O 0 0 
5 !} 0 0 .830 0 b 0 
6 0 0 6 .200 0 0 0 
7 n 0 0 0 0 0 0 
8 ('; 0 0 () 0 () 0 

9 ti 0 0 0- 0 b· 0 
1 ,·, !' 0 ll 0 0 b 0 

11 r 0 0 0 0 0 0 

12 8.555 0262 . 98.59(1 4?6.122 s2.t110 0 57!702 
13 " 12.925 f) 3.557 8 0 0 

14 14.83~ oV29 6.103 21.693 2-.024 0 1!777 
15 I) 0 0 2.213 0 0 0 

16 J.754 0 ij .287 -0 0 0 

17 3('.334 1.261) 24.655 85.207. 1.223 0 7atl43 
18 1.535 1.337 44·. 429 17.327 1.467 ·o ;454 
19 2.3:;,5 01186 .388 s.56a 0 0 2~037 

21'.' (\ 0 0 0 0 o 0 
21 r 0 ;. 0 0 0 0 

22 71)3.752 s,.5a4 n.5n1 1118.210 16.t:122 0 18.()22 

23 18.938- .226 2.774 7.666 .090 0 ;507 
24 .671 0 .035 .847 0 0 0 

25 .95C 0055 0 65.566 19.863 0 0 

26 r: 0 n 0 0 0 Ii 

27 (I 0 n 0 0 0 0 

28 !') 0 fl 1.101 0 0 0 

29 S.98!l ,483 .378 52.246 0 0 15.733 

3•. S.141" .131 • 162 .211 0 0 0 

31 .• 117 .!)10 294.334 7 • 780 . 0 0 0 

32 5.439 .28!) 3.1'129 .586 0 0 ·o 

33 72.2'1" 3!'1.945 4.157 210.252 1.426 0 1 .so2 

34 44.661 ] .n)2 s.s13 1575.232 4.182 0 8~510 

35 ,, 0 n 0 0 0 0 

3fl 333.976 3.566 20.728 201.020 1.369 0 2ol4o 

37 
,, 2.398 • 116 .078 . 0 0 ;012 

38 157 •. 175 6.269 582.MS 158.391 32·. 043 0 16;405 

39 9,429 .282 192,291 1632!'.556 1.331 0 3il:lo070 

4( 2.446 ,:,54 19.44\ 3797~290 95.t:180 0 98;592 

41 " 0 0 0 0 0 0 

4c 3.C7/I t.391 33.'J4C> 168,479 .190 0 8,344 

43 6'l9.6J7 21.388 121.488 585.940 5.102 0 19;691 

44 265.259 3.61G 178.133 130.301 11~595 0 11 ,Sl"-

45 296.386 7oC09 186.9S2 423,958 71. 0;24 i) bij~7 8 7 

1\.6 123. 776 \0.389 406.432 103.906 49.770 0 44;32,} 

47 13.068 1.139 191.IJ07 5A.764 ]13.169 b 26.59~ 

48 37.66? 3.823 197,00J 111.946 25.306 0 9;b42 

49 21'\l .516 .~76 50,4313 54.742 1.527 0 u;1a3 

S: r, ... 87 S9n 0 212 0 0 0 0 

51 I. 68] .111 28.878 :?S.175 5.702 0 2.07/J 

5?. 21.6~5 .112 99.5'l2 2197.755 48.526 0 l.60755 

.53 71, 9.77 7,88) 13.173 5653.347 265.172 0 3205.761 

54 121. '}2':> 7.534 Sn7 0 615 315.224 73.q;34 0 .36; l':>3 

55 'I ;\ " 0 0 il 0 

56 3313.3% 17A,l92 3978, 1-49 339]'1,725 813.207 0 403lo3l6 

57 1434.c·~,., l<l2,"0il 1141:!l.!l:l0 10562,000 l4Cl1.000 0 630, ,100 

58 16::;2.0J., 1?.G.:00 3922."0ll 15(1"!7,000 , 3894.000 0 .191:15.00" 

':,9 ?743,95~- ?44.46' 9999,561 22921.121'1 7498,310 0 11i1~19.:. 

o" 15143,3.3~ 7:14 ,6':>2 2938•1,711) 82438,845 13696.517 0 7768. l l r, 

- ·---------------- - .~'I""- -
,'. 
; 

'. 
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T~IULC' ·=-"'?- I:.:s,lt~ . ..e.',cd µLtrch:.1scs of specified intermediate and prim.ary inputs (in cloll:.u-,;), by purch~,sing indt,3tt·y. 

);"orth:::-ast 1linnesota and Douglas County, Wisconsin, 1970. 

·------------------------.-~-----------------------------------------------------------~-----------------------
•><OLE SALE REH IL F. 1. REAL EST• HOTELS BUSS SERI/I_ CAR HF.Y:.1-. 

·----------------------------·-----------------------------------------~--------------~----------------------· l "' !) 0 ri B~J- 0 269 0 0 0 
2 C 9.216 0 599.195 10;.99~ 0 0 
3 C: :, (\ 0 0 0 0 
4, 226.2..;3 0 0 179.070 0 0 0 
5 .348 0 0 8.876 0 0 0 
.6 .308 0 0 2.375 0 0 0 
7 0 (! .b 0 0 0 0 
8 f: 0 I) 0 0 0 0 
9 '1 0 () 0 0 0 0 

l <> 9.1)64 ·o (I 24.489 0 0 0 
11 !l 11 0 (I' 0 0 0 
12 33.138 157.863 24.4(16 12R4- 0 933 98.469 14.376 3•72':> 
13 15nl.372 75.419 0 l7ry.ll5 lo39b. 0 0 

• 14 . 2"3.878 2'lo299 6 49.4B9 168.708 .oo3 s. 12!:3 
15 55.5;7 ~ . II 21.893 -0 -0 0 
16 287.573 25,23'! ,, 24.375 24.050 0 0 
17 1131 .3~1 2~24.159 240.987 81.740 246. 147 30.414 3•237 
18 683. HB 52.21s 441.394 121.49~ 27.751) 2t:>74.674 • 144 
19 118.618 }7.333 .n67 35.529 76.400 • ·1.336 7;55c 
2{, () (i 0 I) I) 0 0 
21 (.I 0 0 0 0 ·o '.) 

22 13'H.647 131)7.273 9('.795 74R.42I 421 .292 38.859 106.53.,; 
23 ~c. 751 64.651 1.424 14.681 32.195 11.121 l4ol80 
24 85.483 26.7i8 0 1 a.su, 41.63!) 10.616 27!}33 
25 70.645 0 6 65.848 4,258 2.21s 0 
26 (l 0 6 0 0 0 0 
27 "I ,'.) Cl 0 () 0 0 

-~·20 34.278 0 0 23.753 0 0 0 
29 267.659 11 l. fl44 6 41.144 136.l:i37 63.}00 rs. ';:,93 
3,: l 71. 753 }7.485 i) 135.998 3.2 • 053 128.53& 2ci1.n2:. 
31 354.7?5 0 I) 89.913 1 .• 260 1.392 3~~C:3~ 

32 271.231 123.8&6 1.11n ~5.886 379,118 105,750 39;S,6«. 
33 46.llf, 222.374 53.t:29 128.738 145.520 3.822 6.473 
34 45.241 325.731 15.176 693.308 53,962 22.984 35;,,_;i"' 
35 (i (I n 23.785 0 ,632 0 

36 oaa.3o7 426.C64 30.952 186.199 • 72.54-7 35.559 150445 

37 .037 ,;.318 .:118 • 1 .496 ,365 .965 o31G 
3B }5'31.791 1209.679 737.63r) 1!\2,693 298.~41 1301.723 42;793 
39 492.6:JO 3189,447 253.895 209.632 661.0-70 • 25.256 46;31',i 
4..- 29.988 357.863 24.986 35.645 80~678 13.365 1 ! 600 
41 0 0 n 0 0 0 c, 
42 170.0'JO 394, 983· 93 • ".f,J 2r.s.152 159,100 10,183 3oH73 
43 264.7 .4-=+'l lR38.674 327.944 6"9.032 8}6.b90 187.962 69l;l32 
44 ?.l R9.467" 11"13. 733 350.360 1F:l3,40R 299.~14 179,623 3~9.252. 
45 ]~rit::.739 2657,'.125 d062,152 3261.713 914.678 103.666 1oa ... &2 
46 27?.6.442 7242.981 1121.373 2155.793 JTl:>9,597 377,252 140;320 
47 97 ,4':l3 646.496 6 4t;5 0 468 1068.653 98.399 7,iJt.<. 
48 1634.231 167A,541 743.635 62n,604 • 247,444 154,001 l9oC.:+5:, 

49 1r;i:;1.c2s 579. 145 65,015: 63,474 2S3.152 69,213 7,425 
s,: r ·, 17,59() ,9'l3 So.736 l.b98 1s.c13 r, 

51 2'll 0 320 265.526 590.649 94.504 158.417 3~.106 4,987 
s,- 474.444 353S,649 8119. 593 374,644 126,633 199,537 4,J".) ~ 

53 84.48? 1'!77.236 132.75"1 736.852 36.~45 ·2.672 77;39-:, 
· 54 3944.9 ,l }r.82,367 1474,Bln 164.576 746.431 415.231 '1'7;'-115 

55 r, (' I\ 0 0 0 0 
So ;,~936.HJ 3169<;.262 156!38 0 176 1603~.466 9615.202 6342.319 2}49,070 
57 ;.3Bnl. o.~r, l!l2711-roo 25381\.000 92?.4.000 13C'.l3.000 8319.oOO 3808,000 
58 J"lf1,:;7 • .:,1r, 21A02.:100 sa•n.noo 18233.000 7600.000 2394.ooo 2413.r,o;: 
59 "f4Q5 • .,:;A 754Ae..t.39 lt1037.27C! 8381?..461 AB4s.ooo 1534.065 l9d2.J23 
·6r, ].!.7(QIJ·.t..:.9 231~9?..7';1 6'lOC4 0 446 1~7327.927 39093,Zot:t 185~?,384 103::12,393 

"T"". 
! 
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·1 ;,bk 3. 7. Estim.:.itcd µti!·chases of ;;pedfied intermediate and primary input::; (in dollars), by µurchasii,g i11du.-;t1'.), 

Nortlw;1::;t l\'liniw,:;nla and Dougbs County, Wisconsin, 1!!70. 

, 
.. 

--------------~---~---------------~--------------------------------------~------------------------------------· Al'USEMENT MEDICAL tD FED. Gf\VT sr. Loe. G OTHER OTHER GOV! SUBTOTALS 
-~------~--------------------------------------------------------------------------------------------------·-l ]3.923 4!o8:>S -.099 0 35.S~O 0 '42353.AS!> 

2 36.004 42.158 -7.875 1. 7.96 85.400 0 18400~'+8i 
3 n 0 ii 0 0 0 0 
4 10.094 .:)38 0 1.s59 6.463 0 2_9b4 • 369 
5 {l 0 Ii 0 0 0 36111 d7t. 
6 c- 0 n 0 0 ·O 1615.r.ll 
7 (I 0 0 0 0- 0 {I 

8 (l 0 I) 0 • - 0 0 0 
9 0 0 6 o. 0 t, 0 

10 f'I 0 0 0 0 () 211:1a. l 3 7 
11 I! II /\ o~ () 0 C 
12 6.683 36~.482 19.184 454.599 0 0 68112.'166 
13 n 1365.226 -26.377 0 3040.729 0 f.>2136.)42. 
14 n lot..892 1.2'13 El.322 7.340 0 7}63-727 
15 0 ~ I) 0 0 0 302tl3.980 
16 () 0 0 0 5~132 0 10873•!:'71>. 
17 3.268 339. •'34 16.2% 14.996 647.471:l b 56049~725 
18 7.706 1~51.221 41.222 36.397 1969.774 0 l32b5 • ti5b 
19 l .-:,29 315.956 3.33i\ 13.635 13.942 0 2930!704 
2~, () 0 ri 0 0 0 0 
2l o· 0 0 0 0 0 0 
22 6.115 574.729 68.165 134.964 0 0 22297.611 
23 .os9 45.soo 2.156 3.846 2.043 0 17!)4.!:!21 
24 .453 1Se915 .11s 3.090 lo632 0 614,.120 
25 r- 0 .131 ,o.782 6.354 0 44386;251 
26 !l 0 tJ 0 0 0 0 
27 0 0 !i 0 0 0 0 

'··2s 0 0 .919 0 0 0 3465-137 
29 '.I 12.ooc; .716 9.376 10.s1s 0 13CJ38~L)i)4 
3;l 0 lol48 1.669 19.36() s.333 0 12011,583 
3} .010 !) .263 .194 87.965 (i 2161.9()8 
32 10.1~4 367.('?78 e;.898 J.973 38S-.844 0 4895.93:> 
33 2.427 35.488 149. 988 16.111 112.292 0 56331 • 2.25 
34 9.253 112.937 6M,.936 64.322 102.904 ·o 215~5.950 
35 ., 0 .899 0 1183. 153 0 1315.377 ,. 
36 9.618" 192.275 3()7.683 51.630 161.b20 0 12012.287. 
37 .os2 8.419 33,567 .009 350.362 0 424.1)94 

38 18.412 1276.793 24.641 · 48.134 0 0 i1511 ~f,JJ 
39 22.68(' 2955• ll O 169.82n 1291.766 . 0 0 448770321 
4,. 2.121 3oc:;.174 2'1.829 147.641 0 0 98~2~135 
41 n 0 I! 0 0 0 0 
42 4.531\ 775.158 19.3n7 48.334 0 0 337.:?.242 
43 39.472 1991.351 61.992 144.259 0 0 · 54617.112 
44 . 37 .369 982.507 10.376 27.018 62.465 0 17859.S22 
45 35.633 936.160 143.fl83 210.084 0 0 287<t8.0l0 
46 149.312 42450859 165.817 137.450 0 0 57830;31~ 
47 1.947 %3.385 4.1'!68 6.033 1995.586 0 6183-,:55 
,,8 ?.7.J83 676.246 bJ.128 97.199 0 0 166b8o':>7':> 
49 4.843 397.;,99 28.488 18.707 0 0 4ltl4;loi 
Sr- i9B.223 24.392 3.N,n 0 12. 135 0 lOlb,122 
51 7.992 1884.664 1. llSl 18.342 113. 134 0 4746.091 
5;_> 14.574 93<;.979 4.136 1 Q.161 0 0 107L8.562 
:,"'l l.lo4 147.861 2.834 1(1.163 0 0 13515~':>~4 
54 B7.2tl8 2654.781 56.322 96.115 0 () 18715.4'",4 
55 r, () n 0 0 0 () 

':>6 .769.471 26349.'7:J 2()02.93\ 3167.667 1!'465.148 0 0 

57 17')6. o,ir 63744.noo 77t!O. 01)0 5637.000 10574.000 1seo11.ooo 0 

5d . 9Al.O,l0 l 74?.4 • 100 l6'il O l)IIO 391'1.000 fl497.000 0 0 
59 6~2.BI+ 53218-"'03 1545."79 2095.698 -1'104?..~91 9o9SO 0 
6·.1 4059.255 )6•1735-!'73 13079.tJltJ l4819 0 3b5 19493.557 l5802Q.950 0 

n·-
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