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Abstract

Ten mineral-related industries in Minnesota are identified in this
report and their economic importance is measured in terms of industry
sales, jobs and income originating in the industries and received by
various economic units. Less than 50 thousand of the 1.9 million jobs
in Minnesota were found in the 10 industries in 1977, but they accounted
for $118 million of the $3,3 billion in total tax revenues in the 1975-
76 fiscal year. Estimates and forecasts of the fiscal effects of mineral-
related industry development in Minnesota are presented for the 1970-
2000 period.
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Wilbur R. Maki

While the mineral-related industry in Minnesota accounts for only
two to three percent of total employment and payroll in Minnesota, it
contributes a substantially Iarger.share.ofthe state’s tax revenues.
Its long-term impact on the state’s economy also is much larger than
indicated by its employment or payroll share.

Location of Minnesota mineral resources is shown in Figure 1.1.
The iron ore deposits, for example, are concentrated in Northeast
Minnesota on the Mesabi Iron Range and the Cuyuna Iron Range (where
manganese ores are mined, also). Natural abrasives are mined in the
southwest corner of the state. Granite, clay and limestone are more
widespread than either ferrous ores and natural abrasives. Finally,
the petroleum refining and the liquified natural gas terminals are
located in the Duluth and Minneapolis-St. Paul areas. Crude petroleum
-andpetroleum product lines focus on these centers, also,

Introduction

In this study, the mineral-related industry includes all or part
of the 10 industry groups listed in Table 1.1. By far, the largest in
employment, payroll, value added (or gross regional product originating),
and overall economic and fiscal impact on the state’s economy is the
iron mining industry. Of the 1.9 million employed persons in Minnesota
in 1977, about 40,000 worked in the mineral-related industries (as defined
in Table 1.1).

When the Minnesota mineral-related industries (excluding electric
and gas utilities) are compared with all other industry, the lagging
employment growth in these industries is evident, as shown below:

Change
1970 1977 1970-77
(thou.) (thou.) (pet.)

Mineral-Related 38.0 40.4 6.0
Other Industry 1,562.0 1,862.9 19.3
All Industry 1,600.0 1,903.3 19.0

Employment growth in the rest of the economy during the 1970-77 period
was nearly three times the growth rate in the mineral-related industries.

g Fiscal effects are represented by changes in state and local govern-
ment tax revenues acquired from the 10-mineral related industries in
Minnesota for the 1970-71 and 1!375-76fiscal years. Anticipated
future tax revenues from the taconite industry in Northeast Minnesota
are projected for the 10-year period, 1980-1989.
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Figure 2,1

Location of Mineral Resources and Related Facilities in Minnesota

I
I

!

I

I

I

I

t--4’-\
,.ADfNAi Abr Abrasives (natural)

Clay Clay
Fe Iron Ore
Gran Granite
LNG Liquifieilnat. gas termi
Ls Limestone
Mn Manganiferous ‘ore
Oil Oil refinery
Peat Peat
Qtz Quartk:ite
SG Sand and Gravel

— Natural gas pipeSine
... Crude oil pipeline
... petroleum Qrod. DiDeline

Gran
CHIDPEWA MiiNO,lJOHi

ibc Oul P#P1f—.

YfL1 Ow MSOICINC

LINCOLN L “())/ REO WOOD

J

PID[5 To” f ,y”Q@dv COT rONWOOO WATONWAN (?LUF f4RTH WA 9ECA : rE(84-=L%=-J---+---+

LL– —— -

nal

Source: U.S. Department of the Interior, Bureau of Mines; and Minnesota
Department of Natural Resources,

I



3

Tablel.1

Minnesota Mineral Industry
Share of Total Industry Employment “

-—

Industry Total Employment
No. Title 1970 1977——

4.

5.

7.

20.

22.

23.

25.

34.

40.

41.

2/
Mineral-Related Industry –

Iron & Ferrous

Non-ferrous Metal

Stone & Clay
a. Limestone
b. Sand & gravel
c. Dimension stone

Petroleum & Related
a. Refining
b. Paving &roofing materials

Stone, Clay & Glass
Glass & glassware

:: Structural clay products
Concrete, gypsum, plaster

:: Readymix concrete
e. Gut stone, stone prod.
f. Abrasive products

Primary Iron
Blast Furnaces,steel mills

:: Iron & steel foundries

Other Primary
a, Metal heat treating
b. Aluminum castings

Transportation
a. Pipeline

Electric Utilities

Gas Utilities

(percent)

2.31 2.12

0.82 0.7.3

0.01 0.03

0.14 0.Q9
(0.03) (0.0.2)
(0.08) (0.05)
(0.01) (n.a..)

0.13 0.09
(0.07) (0.05)
(n.a.) (0.03)

0.50 0.48
(n.a.) (0.06)
(0.01) (0.01)
(0.18) (0.22)
(0.05) (0.08)
(0.07) (0.07)
(0.17) (n.a.)

0.29 ().19
(0.18) (0.06)
(0.10) (0.10)

0.13 (3.13
(n.a.) (0.02)
(0.08) (n.a.)

0.20 0.39
(n.a,) (0.15)

0.34 0.31

0.27 0.24

.—

~/ Based on unpublished data from Minnesota Department of Economic
Security and Minnesota Department of Economic Development, 1979.

~/ Excluding electric and gas utilities.
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A detailed industry breakdown of the 1977 total employed work force
in Minnesota is presented in Table 1.2 for comparison of average earnings
and output levels in the mineral-related industries and other industries
in the state. Average earnings per worker were above the all industry
average in every industry, except transportation (which includes trans-
portation service workers as well as pipeline transportation). The high
earnings per worker levels were accompanied by high gross output per
worker. Value added is high, also, for the mineral-related industries.
The high productivity per worker is achieved by a correspondingly large
investment in productive plant and equipment.
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Table 1.2

k

.

MinnesotaIndustryEmployment,Earnings,
(in1970dollars),1977.I_/

andOutput

*
Employ- Earnings GrossOutput

Industry ment Total Per Total Per
NO. Title Ihrker Worker ,

(number)(thou.$) ($) (thou.$) ($) .

1.
2.

::

::
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.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Livestock
OtherAg.Prod.
Ag.Sew.,For.,Fish.
IornOres
OtherMetalOre
CopperOre
Non-MetalMining
Construction
Ordnance
Food& Kindred,exc.
MeatProducts
GrainMillProd.
Beverages
Apparel.& Textiles
Logging
WocdProducts
PaperProducts
Printing,Publ.
Cnemicals
Petroleum& ‘.elsted
Rubber& Plastic
Stone,Caly,Glass
PrimaryIron
PrimaryCopper
OtherPrim.Metals
MetalFabricating
Machinery
ElectricMachinery
MotorVehicles
AircraEt,Parts
OtherTrans.Equip.
Instruments
Misc.Manufacturing
Trane.exe.Pipeline
RailTransportation
LocalTransportation
Trucking& Warehou.
AirTransportation
Communication
ElectricalUtil.
GasUtilities
WaterUtilities
WholesaleTrade
RetailTrade
Finance,Ins.
RealEstate
Hotels,Per.Serv.
BuainesaServices
Auto Repair
Amusements
Medical,Educa.
FederalEnterprise
State& LocalEnt.
OtherIndustry
PublicAdmin.

64,586
67,146
4,259
13,924

550
0

1,678
85,540
9,216
23,695
17,079
4,108
4,685
9,927
1,844
9,805
30,957
29,886
6,323
1,722
12,877
9,135
3,528

0
2,376
33,509
70,947
24,303
6,428
643

4,801
16,925
12,622
7,458
1S,927
8,052
24,608
7,188
19,160
5,865
4,623
3,484

126,077
344,412
73,082
16,220
42,000
55,059
16,048
19,342
225,873
16,777
27,950
19,963
239,963

380,750
359,218
31,721
126,735
5,032

0
22,773
932,825
78,796
243,377
173,557
59,769
47,922
57,605
11,512
73,331
330,628
294,881
61,901
24,897
82,039
81,532
30,583

0
22,524
285,592
686,745
266,956
61,049
5,630
40,143
187,270
66,838
43,781
186,212
66,663
247,713
72,002
180,664
64,874
51,867
36,612

1,220,745
1,770,575
633,851
131,782
184,335
318,448
54,144
80,491

1,471,772
155,340
255,132
66,216

1,706,199

5,895
5,350
7,448
‘9,102
9,149

0
13,572
10,905
8,550
10,217
10,162
14,549
10,229
5,803
820

7,479
10,680
9,867
9,790
14,458
6,371
8,925
8,669

0
9,480
8,523
9,680
10,984
9,497
8.756
8,361
11,065
5,295
5,870
11,692
8,279
10,066
10,017
9,429
11,061
11,219
10,509
9,683
5,141
8,673
8,125
4,,389
5,784
3,37’4
4,161
6,516
9,259
9,128
3,317
7,110

2,473,376
1,276,735

58,276
572,197
42,1L1

o
76,161

2,651,547
454,241

2,12.7,959
2,044,833
710,062
368,019
232,233
99,466
277,571

1,498,390
805,731
527,783
315,847
929,561
259,431
179,525

0
159,277
791,374

2,719,982
951,801
492,622
30,870
221.922
399;343
178,496
84,415
519,541
122,503
441,456
348,287
480,408
380,401
320,742
286,348

5,191,249
4,565,136
1,453,594
2,314,664
489,656

1,124,760
433,818
155,457

1,893,030
230,784
674,042
271,852

5,126,352

38,294
19,014
13,683
41,094
78,565

0
45,388 ‘
30,998
49,299
89,806
119,728
172,849
78,553
23,394
53,940
28,309
48,402
26,960
83,470
183,419
72,188
28,400
50,886

0
67,036
23,618
38,338
39,164
76,635
32,457
46,224
23,595
14,142
11,319
32,620
15,214
17,940
48,454
25,073
64,860
69,380
82,189
41,175
13,255
19,900
142,704
11,658
2-,428
27,033
8,037
8,381
13,756
24,116
13,618 ~
21,363

Totalor AveraSe 1,903,27414,133,676 7,42650,825,248 26,704

g EmploymentdatafromMinnesotaDepartmentof EmploymentSecurityand
fromMinnesotaDepartmentof Economic
U.S.Departmentof Commerce,Regional
othersourcee;grossoutputdatafrom

Development;earningsdatafrom
EconomicInformationSyetemand
SIMIAB.

.
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Mineral Industry Structure

The structure of the Minnesota mineral industry is represented by
the industry distribution of gross output. Earnings are part of total
value added by industry in the state. These data are prepared for 55 -
industries listed earlier for comparison with their base-year 1970 and
target-year 2000 levels.

Because of the dominant position of the iron mining industry in
the mineral-related industry cluster, its production and employment is
presented first (Table 2.1). In 1970, this industry produced 56.1
million long tons of iron ore, or 62.5 percent of the U.S. total, It
was valued at $567 million. By 1978, production reached 58.4 million
long tons with a value in excess of $1.7 billion. Its U.S. share of
production increased to 68 percent. Total production and employment
thus remained near the 1970 levels. During this period to 1978,
natural ores production was declining as taconite production increased,
The natural ores shipped average 59 percent iron and the taconite pellets,
62 percent.

Mineyal Industry Activity

Exploration for copper, nickel, and uranium is primarily respon-
sible for the nearly fourfold increase in “other metal ores” employ-
ment from 1970 to 1977, Uranium exploration in Minnesota accounts for a
small part of the employment in this industry. Drilling has occurred
through an aquifer called the Hinckley sandstone which supplies some of
the deeper wells in the Minneapolis/St. Paul metropolitan area.

Sand and gravel production, which is included in “other mining”, is
cyclical because of its use in construction. Since 1970, interstate
highway construction has slowed which has reduced demand. Also, crushed
and broken stone is being substituted in some uses for sand gravel.

Employment by.blast furnace and steel mill operation, included in
the “primary iron” industry, has declined because of the closing of the
U.S. steel plant at Duluth as already expalined. This decline may be
reversed in the event that the North Star Steel Company operation grows
or a similar operation develops.

Other mineral-related industry includes the stone, clay, and glass
industry group, which has such a large number of small establishments.
In the case of abrasive products, Minnesota Mining and Manufacturing is
clearly the most important firm. Because of its dominance, disclosure
rules prevent dissemination of detailed information concerning the abra-
sives products industry. Although there are some establishments in the
other primary metals sector, these operations are often part of iron
foundry operations. Pipeline transportation employment may increase if
new pipelines ares extended into Minnesota from the South while minerals
(i.e., energy)-related public utilities are likely to decline in total
employment as output expansion lags behind worker productivity gains in
future years.
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Table 2.1

Iron Ores Production (in Thousands of Long Tons) and Value of
Production, U.S. and Minnesota, 1970-1978.

Value of
Iron Ore Production Production

United Minnesota in Minnesota
States Taconite Natural Total Proportion Total Per

Year of U.S. TOres
(thou.tons)(thou.tons)(thou.tons)(thou.tons) (pet.) (roil.$) (~~

1970 89.8 35.1 21.0 56.1 62.5 567 10.11

1971 80.8 33.8 17.5 51.3 63.5 547 10,67

1972 75.4 34.6 14.4 49.0 65.0 602 12,28

1973 87.7 42.0 18.0 60.0 68.4 785 13.09

1974 84.4 40.9 17.6 58.5 69.3 947 16.18

1975 78.9 40.9 10.3 51.2 64.9 982 19,18

1976 80.0 40.9 9.5 50.1 62.6 1,138 22.72

1977 (strike) 57.0 26.4 4.6 31*O 54.4 782 25.23

1978 85.9 52.2 6.2 58.4 68,0 1,718 29,42

Source: F.L. Klinger, U.S. Bureau of Mines, Washington, D.C., JuIY~
1978; and Ronald C. Briggs, U.S. Bureau of Mines, Twin Cities
Liasion Office, August, 1979.
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Mineral Industry Input Requirements and Output Disbursements

Input requirements are mineral industry purchases of supplies,
materials and services. Output disbursements are mineral industry sales
of products to industry located within the state, to households, to
inventories, to markets outside the state (exports) and to government.
Input requirements and output disbur~ements for 55 Minnesota industry
groups are shown in the interindustry transactions table (which is avail-
able in the complete report cited earlier). Industry input requirements
are represented by the column entries, while output disbursements are
represented by the row entries in the transactions table. Ten mineral-
related industries are included in the interindustry transactions tables,
namely, iron and ferrous ores mining (No. 4), nonferrous metals mining
(No. 5), stone and clay quarrying (No. 7), petroleum refining (No. 20),
stone, clay and glass products manufacturing (No. 2), primary iron products
manufacturing (No. 23), other primary products manufacturing (No. 25),
electric services (No. 40), and gas services (No, 41). Pipeline trans-
portation is part of the transportation industry (No. 34).

Procedures used to derive the input-output table are described in
detail in the complete report. Briefly, the input-output tables for the
United States for the years 1970 and 1967 were used as secondary data
sources. This involves making the assumption that if a given industry
is present in Minnesota, then it will use the same technology as its
U.S. counterpart. This assumption is inappropriate in two cases if an
input-output table dating from 1970 is to accurately represent inter-
industry interactions in more recent years.

The iron ore industry still produced large quantities of natural
ores in 1970, a process which was less energy intensive than taconite
pellet production. For this reason, a detailed study of taconite in-
dustry input requirements was undertaken and the results were used to
modify the 1970 input-output table so it reflected the technology of
1979. This was also done for copper ores mining and for copper smelt-
ing and refining so that input requirements for these potential indus-
tries reflect the technology needed to process the Minnesota copper-
nickel ores.

Iron Ores

The taconite industry is an intensive user of electric power and
natural gas. Electricity is used for electromagnetic separation of iron-
bearing materials from waste rock. Natural gas is extensively used to
fire kilns which harden taconite pellets. Maintenance and repairs re-
sults in large purchases from the construction industry. There are also
large purchases of machinery and transportation. Most of the transpor-
tation expenditure is for taconite pellet storage, docks, and harbor
facilities needed for shipping pellets on the Great Lakes. There are
also significant purchases from the petroleum industry and the primary
iron and steel industry and from wholesalers. Petroleum purchases are
primarily diesel fuel and lubricants for equipment. Primary iron
purchases are chiefly grinding balls. Wholesalers sell many items not
manufactured in Minnesota.
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Purchases from these eight industry groups constituted 79 percent
of taconite industry purchases from Minnesota suppliers, estimated to
be $125 million (1970 dollars). This amounts to approximately $2.20
per ton of pellets produced, Wages and salaries paid to taconite workers
amount to an additional $2.15 per ton of pellets produced.

The taconite industry does not deliver pellets to markets with-
in Minnesota. Thus, row entries are zero in the interindustry trans-
actions table, except for the column entries for inventory change and
exports. The taconite industry is Minnesota’s eighth ranking exporting
industry as represented by the dollar volume of sales outside the State.
This industry accounts for approximately six percent of total sales.

Non-Ferrous Metal Ores

Currently, no non-ferrous metal ores are being extracted in Minne-
sota, except for exploratory purposes. Exploration for copper, nickel,
uranium and other minerals is being conducted. This activity, classi-
fied as metal mining services, thus contributes some output and employ-
ment in the Minnesota economy. The dollar volume of activity is small,
but growing.

Stone and Clay

The stone, clay and gravel (quarrying) industry makes significant
purchases from itself and from stone, clay, glass manufacturing, mach-
inery manufacturing, wholesale trade, real estate and rental, and
business services industries. Industry purchases from itself represent
transfers between individual producers. Purchases from the stOn@, claY,
glass manufacturing industry are largely for abrasive cutting tools
used in dressing stone. Machinery purchases are for materials handling
equipment.

Petroleum Refining and Related Industry

The petroleum refining and related industry makes purchases pri-
marily from stone and clay quarrying, construction, machinery manufac-
turing, paper and allied products manufacturing, chemicals and allied
products manufacturing, stone, clay and glass manufacturing, motor
freight transportation, electric service, gas service, wholesale trade,
finance and insurance, real estate, and business services. Purchases
from these 14 industries constitute 79 percent of purchases from all
Minnesota industry.

Purchases from stone and clay quarrying are used to make paving
mixtures. Paper and allied products and stone, clay, and glass Proclucts

are used in manufacturing roofing materials. Fabricated metal manufac-

turing establishments furnish pipes, valves, and other products to re-
fineries.
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Stone, Clay and Glass

The stone, clay and glass manufacturing industry is a hetero-
geneous group of a large number of establishments. Inputs are pur-
chased from stone and clay quarrying and paper and allied products
manufacturing (for packaging). Motor freight purchases are for delivery
of raw materials. Electric and gas services industry purchases are
primarily to operate machinery and for kilns. The total of these pur-
chases is 34 percent of purchases from all Minnesota suppliers.

Industry output disbursements, as indicated by the entries in row
22, are entirely within the state. The construction industry receives
59 percent of the output disbursements.

Primary Iron and Steel

The primary iron and steel manufacturing industry consists of a
steel maker who melts scrap in an electric furnace; and of a number of
gray iron foundries. Inputs are purchased primarily from the construc-
tion, other primary metals manufacturing, fabricated metals manufac-
turing, machinery manufacturing, electric machinery manufacturing,
railroads, motor freight, electric service, gas service, wholesale
trade, finance and insurance, business services, and other industry.
Purchases from these 13 industry groups constitute 71 percent of in-
dustry purchases from Minnesota industry.

Purchases from the construction industry are for maintenance and
repair. Purchases from other primary metals and fabricated metals
manufacturing may be both scrap materials for the steelmaker and semi-
finished goods for the foundries.

Industry output disbursements are to nearly every Minnesota indus-
try, as indicated in row 23. Fabricated metals and machinery manufac-
turing receive 55 percent of total disbursements. No output dsiburse-
ments are for export.

Electric Utilities

The electric utilities industry makes significant purchases from con-
struction, petroleum refining, railroads, motor freight, electric ser-
vices, gas services, wholesale trade, finance and insurance, business
services, federal government enterprise, and state and local government
enterprise. Purchases from these 11 industry groups amount to 95 per-
cent of industry purchases from Minnesota suppliers.

Industry purchases from construction are for facilities maintenance
and repair. Purchases form petroleum refining are primarily fuels while
railroads haul coal into Minnesota. Purchases from the electric utility
industry represent intra-industry sales of electricity, a common practice.
The gas utilities industry furnishes fuel.
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Electric utility industry output disbursements are to nearly every
industry and to households. Electric service is a residentiary indus-
try. Iron ores mining and the retail trade industry are the two largest
electric service users in the State. Together, they account for 18
percent of total electric service industry output. Heavy electric pur-
chases by state and local government enterprise represent purchases by
municipal utilities for resale to customers they service. Households
purchase a total of 23 percent of electric output value.

Gas Utilities

The gas utilities industry makes most of its purchases from stone
and clay quarrying, construction, gas service, finance and insurance,
real estate, business services, federal government, and state and local
government. Purchases from these eight industry groups constitute 91
percent of industry purchases from Minnesota suppliers.

Industry purchases from stone and clay quarrying are primarily
gravel and fill for maintenance of facilities. Purchases from con-
struction are for maintenance and repair. Gas service purchases are
intra-industry transfers. Some gas may also be used as fuel by pumps
used to fill and evacuate above ground and underground storage facil-
ities. Purchases from federal, state and local governments are pri-
marily fees for maintenance and repair of right-of-way as well as pur-
chases of public enterprise services.

Industry output disbursements are to nearly every industry group
and to households. Electric service, iron ores mining, and paper and
allied products manufacturing are the largest users with 13 percent,
5 percent, and 3 percent, respectively, of total output. Households
consume an additional 40 percent of output value.

In terms of cubic feet consumed, electric service, iron ores
mining and paper and allied products manufacturing are the heaviest
industrial users with 22 percent, 16 percent, and 10 percent of total.
consumption, respectively.

Mineral Industry

Direct and indirect effects of

Demand Multipliers

Minnesota mineral industry expendi-
tures for supplies, materials, and services may be estimated using the
interindustry transactions data. Direct effects stem from sales to
mineral industries by Minnesota suppliers. In turn, indirect effects
stem from these suppliers’ input purchases from their own suppliers.
Each dollar’s worth of mineral industry purchases thus sets in motion
a chain of expenditures which totals more than a dollar.

Mineral industry demand multipliers representing direct and indirect
effects of mineral industry output changes on input-supplying industries
are presented in Table 2.2. These effects are derived from the inter-
industry transactions on current account and, hence, they depict year-
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Table 2.2

Dtc~cS~mlIt~ciirectZff~ctsofa l-UnitChangein FinalDem~nd for Specified
IndustryOutputin}.linnesota,by Nineral-Relat~d Industry, 1970

,-

.
Minin3 Manufacturing Service=

Nun-Fer- Scone Petro-Scone Pri- Pri- Other Trans.,ElectricGas
Iron& ‘rous Copper & leum Clay mary mary Pri- .2Xcl. ut.ili- util- Other Total
Ferro Metals.Ore Clay Prod. Glass Iron Copper mary tie~ Lcy

Title 4 5 6 7 20 22 23 2!-. ?5 34 ~Q--.._-:!

Livestock, liv.

Other agricult
Agcicultcra fo
Iron and ferro
Non ferrous me
Capper ore min
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Cons::ucCion
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~s~-srages,tab
:\?pa:el,and t
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Ocher lumber,
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scone,:’ clay @
?r<?ary iron a
Primary coppar
Oc?terprimary
Fabricated met
Hachinery
Elec, machiner

,, Yfotorvehicles
Aircraft and p
Ocher transpor
Instruments
}!iscellaneous

,. Transportation
Railroads and
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?!otorfreight
Air transporta
Commmication
Electric servi
(%s service ex
Water and sani
L’holesaletrad
Retail trads e
Finance and in
Real estate an
Hotels, motels
Business and m

. Auto reapir an
Amwenents
HcklLcal,educa

. Federal govern
sttIL~ and loca
C)thi:r industry

o

$00

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
1.000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o.5ba

0.003
0.006
0.001
0.001
0,004
0,001
1.03?
0.012
0.001
0.002
0.002
0.004
0.002
0.001
0.001
0.002
0.006
0.002
0.012
0.037
0.003
0.071
0.004
0.001
0.001
0.001”
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.001
0.002
0.001
0.001
0.001
0.001
0.003
0.016
0.004
0.001
ZJl

0.001
0.001
0.001
0.001
0.001
0,001
0.004
o.ooi

0.010
0.016
0.007,
0.012
0.002
0.019
0.013
0.013
0.002
0.007
0.008
“0.008
0.003
0.002
0.007
0.003
0.006
0.003
13.132C
1.038
0.003
0.009
0.003
0.011
0.002
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.009
0.014
0.011
o.o~z
0.033
0.002
0.009
0.002
0.007
0.005
0.003
0.002
0,005
0.007
0.002
0.006
0.002
0.003
0.006
o.ooa
0.005

0.003
0.003
0.001
0.002
0.002
0,002
0.035
13.@55
0.003
0.006
0.002
0.003
0.020
0.001
0.024
0.012
0.004
0,002
0.007
0.010
0.004
I.[f)a
0.006
0.002
0.005
0.006
0.0!38
0.014
0.009
0.004
0.009
0.006
0.005
0.003
0.007
0.004
0.002
0.001
0.002
0.005
!3.or13
0.012
0.003
0.002
0.001
0,006
0.006
0.003
0.012
0.002
0.002
0.002
0.015
0.00$

0,001
0.001
0.001
0,012
0.008
0.020
O.ocs
0.014
0.019
0.004
0.002
0.00?
0.005
0.001
0.003
0.015
0.003
0.003
0.004
0.001
0,003
0.007
1.059
0.016

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
~ro~s

0.014 0
0.07so
0.02so
0.0210
0.0380
0.0120
0.0390
0.0090
0.0130
0.0040
0.007 0
0.001 0
0.0010
0.0010
0.0010
0.002 0
0.0010
0.0030
0.0010
0,001 0
~1 o
0.002 0
0.0020
0.0020
0.0090
0,001 0
0.0010
0.0010
0.0040
0.0060

0.00i
0.001
0.0(3L
0.004
0.001
0.004
0.002
0.003
0.012
0.001
0.001
0.001
0.002
0.001
0.001
0.002
0.001
0.003
0.009
0.0C2
0.002
0.C02
0.025
0.002
1.172
o.o~l

0.0!.6
(3.024

0.015
0.021
0.011
0.024
0.025
0.001
0.001

0.002
0.001
0.003
0.001
0.001
0.004
0.001
0.0C4

0.002
0.002
0.004
t340~3
0.019
0.001
0.003
0.002
0.0G5
0.006
0.002
0.003
0.001
0.001
0.008
0.004
0.005
0.001
0,003
G.()~3
0.001
0.003
0.005
0.016
~;006
0.001
0.001
0.001
0.001
0.001
0.001
0.001
(s.002
1.132
0,003
0.004
0.003
0.024
jy
0.002
~1
0.001
0.001
0.001
O.col
0.001
0.002
0.001
0.00!
0.00i
().0,>:
O.OG:
0.001
0.005

0.005
0.004
0.002
0.066
0.013”
0.066
0.015
0.002
0,004
0.006
0.007
0.010
0.003
0.004
0.005
0.006
0.01(3
0.006
0.009
0.005
0.006
o.o!_2
0.010
0.0s2
0.006
0.005
0.004
0.005’
0.004
0.00L
o.oi34
0.004
0.005
0.009
0.006
0.011
0.002
0.002
0.005
1.133
0.002
0.062
0.003
0.010
0.005
0.003
0.012
0.003
0.006
0.005
0.013
0.00s
0.057
0.004

0.003
0.002
0.001
0.031
0.003
0.000
0.0L3
0.003
0.002
0.006
0.005
0.007
0.003
0.002
0.003
0.005
0.011
0.005
0.011
o.oi4
0.004
o.()~~
0.014
0.010
0.009
0.005
0.003
0.00.4
0.003
0.002
0.003,
0.003
0.003
0.005
0.003
0.005
0.001
0.002
0.002
0.121
1.017
0.050
0.002
0.005
0.002
0.002
0.007
0.003
0.003
0.003
0.007
0.005
0.o~g
0.C03

2.2!9
1.542
1.L31
0,191
0.235
0.1s0
0.29s
1.5QL
1.301
2.260
2.697
2.156
1.4&:
L.314
1.4~2
1.509
i.696
1.704
1.55(3
0.223
1.624
0.33$
0.323
o.I&9
0.369
1.355
1.595
1.5i7
1.704
1.366
1.559
1.474
1.516
(3.~~3
1.348
1.372
1.339
1.364
1.223
0.375
0.132
2.057
1.347
1.XO
1.493
1.342
1.451
1.561
1.532
1.470
1.23’2
1.302
1.487
1.950

~.~46

1.57!3
1.489
1.333
1.287
L.3i)ti
1.4~(3

1.119
1.446
2.293

2.721
2.1!34
1.17’3
1-3z6

1.$56
1.557
!-7&3
1.727
1.535
1.354
1.6$9
i.6?.l
1.450
:.ss7
1.618
1.475
1.660
1.59?
1.778
1.$12
1.631
1.5~5
1.576
1.~52
1.392
1.4C9
1.372
1.410
1.242
1.650
1.174
2.197
t.3ti;
1.263
1.510
1.352
I.488
1.578
1.572
1.w5
1.25s
1.333
1.606
L.(11~

. .——
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to-year industry output changes associated with a $1 change in a given
industry final demand.

The industry incidence of the tptal effect of a $1 increase in the
final demand for the gross output of the iron mining industry is shown,
in part, in row 4 of Table 2.2. For example, the total effect -- direct
and indirect -- of a $1 increase in the exports of iron ore on the iron
mining industry itself is also $1 (because of the lack of inter-industry
transactions). Total effect on all industries of the $1 increase in iron
ore exports is $1.33. Thus, in this example, the indirect effect on
other industry output totals to $0.33.

Comparison of the iron mining industry output multiplier with the
livestock industry multiplier (row 1 in Table 2.2) reveals a large dif-
ference in their direct and indirect effects. The total all-industry
output effect of a $1 increase in the final demand for livestock indus-
try output is $2.25. Of this total, only $0.03 is due to the 12 mineral-
related industries listed in Table 2.2.

The mineral industry demand mul~iplf.ersgenerally are smaller than
those for agriculture because of the lesser dependence of the mineral
industries on the input-supplying industries in the state. Also, a
proportionately larger value added outlay results in a lower output mul-
tiplier for the mineral.-relatedindustries. Both conditions result in
a reduced level of internal (i.e., ipter-industry) interdependencewhich
thus means a reduced level of total -- direct and indirect -- effects.



14

Mineral Industry Outlook

While the short-term output multipliers are generally low for the
mineral-related industries, the long-term output multipliers are much
higher because of the large induced effects resulting from the large
value added component. In the standard Leontief inverse, the value added
coefficients are excluded. Much of the value added is retained in the
state, however, particularly as wage and salary payments to employees
and tax payments to state and local governments. Both forms of income
payments are recirculated within the Minnesota economy, which contributes
to large induced effects as measured by long-term growth in employment
and income,

Baseline Projections

Industry gross output, employment and value added projections of
the Minnesota economy were derived with the aid of existing database,
including related assumptions and computer programs for the high-output,
or baseline, option. The results show gross output increases in the
mineral-related industries as follows:

Projected, 2000
Industry Estimated Total Increase

No. Title 1970 1970-2000
(mil.dol,) (mil.dol.)

4.
5.
7.
20.
22.
23.
25.
34.
40.
41.

Iron ores
Nonferrous ores
Stone & clay
Petroleum ref.
Stone, clay, gl.
Prim. iron
Other prim.
Transportation
Electric serv.
Gas service

571.5
7.9
67.3
273.3
230.8
156,7
131.2
79.7
335.6
282.4

Total or Average 2,136.4

1,052.5
735.3
127.6
529.0
429.4
357.9
366.7
185.4
629.7
515.8

4,929.5

(pCt.)

84
831
90
94
86
138
179
133
88
83

131

The projected 1970-2000 increase of 84 percent in the gross output of
the iron mining industry compares with a projected increase of 131 per-
cent for the 10
129 percent for
the iron mining
reported by the

mi~eral-related industries and a projected increase of
all industry in Minnesota. The high-output option for
industry is consistent with capital expenditure plans
m~ning companies,

Corresponding increases in value added were derived also for each
industry listed in Table 3.1. These increases differ in their per-
centage levels because’of differences in the proportion of industry
gross outlays accounted for by the income payments to resource owners,
i.e., the total value added of the industry. The value added of all
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Table 3.1

hstimaLed and projected Cross out}l[~t(in 1970 dollars), Fmploym,!nt
and Value Adcled(in 197(3do.1.l.ars)in S\,eciflt,dProducjn& Sector in Minnesota

1970 allli ~f)~~.

_—— —-— ..—. ...— .——. —.—
Gross ol~ut Jlmpl,o~)tint

Prrxlucir!$SectOr
Value Added

Estim:lterl Projec~e# Estimated
——.——. .—..—,. .—.._

-”-“Tr~;~ Estimated Pro.:ected
TitleNo. ---- 197.0 197020001/ ——2tio~371L_.-..-fiQ o------

(th~u.ddl.)(tlwu.dol.)(nc,,) (no.) (thuu.dol.)(thou.dol.)

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.

;;:
/+1.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

LivesLwk, liv
Other agricult
Agriculturalfo
Iron and ferro
Non ferroklsme
Copper clremin
Stone anclclay
Constructing
Ordnw)re, acce
Food, kindred
Meat prod
Grain mill pro
Beverages, toh
Apparel, and t
Logging camps,
Other lumber,
Paper, al.1.iedp
Prjnting, pub]
Chemicals, sel
Petroleum indu
Rubber, mist p
stow., clay g1
Primary iron a
Primary copper
Other primary
Fahrl.caLe:lmet
Machinery
Elec. machiner
MoCor vehicles
Aircraft al)dp
Other transpor
Instruments
MiscellaL~<olw
Transportation
RaLlroads anJ
I!ocsl.> suburbs
Motor frejght
Air transporka
Comnulni.cation
Electric servi
Gas service ex
hlateraIIdsar!l
Who.lesalt!trad
Retail tr~il~ e

F~LWnC& ZUld in
Real estate ‘an
Hotk,is,motels
Business and m
Auto repair an
Amus*~mt~nt:;
Medical, educa
Federal ::overn
State am! loc.a
Other ~lldLISt~~
Other go.;ernm

2,109,900 3,913,485
1,136,100 1,977,461

50>459 64,370
571,488 1,052,459

7,932 735,.474
0 0

67,264 127,641
2,411,213 4,049,110
568,364 664,247

1,886,738 3,325,875
1,730,800 3,325,244
758,594 1,021,852
3,08,100 659,532
2~7,800 320,5$2
91,670 170,141
234,737 425,439

1,408,535 2,65!,798
648,200 1,485,716
456,090 860,9J5
273,300 529,04S
490,518 2,089,526
230,800 429,417
156,72(J 357,860

0 0
131,180 266,661
69/,,190 1,007,389

2,202,879 6,755,288
84?,234 1,817,316
4:?6>200 759,009
?’1>263 35,296

201,428 451,417
373,400 1,149,218
159,966 291,814
79,673 185,408

445,152 807,/+30
107,635 142,678
375,980 596,975
227,505 1,456,472
399,178 834,908
335,550 629,665
282,42s 515,833
26’2,8’36 291,373

3,667,317 11,261,195
3,520,11.3 8,852!,236
1,203,118 1,897,684
1,975,649 3,811,483
410,588 843,400
938,278 2,016,105
357,794 722,288
137,765

1,351,716 4,:;;:;::
189,085 415,597
625,777 906,917
2~3,674 517,483

4,033,300 1~,047,894

Total 42,003,1~096,366,264

68,748
62,652
3,298
13,153

146
0

2,197
78,490
l~,410

25,119
17,350
7,911
4,702
11,062
1,718
9,137

31,468
2!,,173
6,599
2,032
8,179
7,956
t+,jgfj

o
2,558

20,427
65,990
28,382
4,814
506

5,333
13,039
7,437
3,248

20,225
7,268
19,583
7,627
17,112
5,403
4,267
3,20!3

93,466
269,931
60,022
10,056
40,744
41,647
7,980
13,227
156,247
17,268
26,892
21,28?.
201,665

1,599,952

43,279
41,604
4,878
12,193
2,692

0
1,290
96,395
8,520
20,262
18,689
4,641
3,905
6,715
1,176
8,509
25,537
33,609
3,616
1,101
13,790
9,106
3,855

0
2,759
31,062
105,472
31,424
4,277
840

5,8/,3
18,293
6,474
3,298
80,64
8,318
23,684
10,634
14,021
4,043
3,620
4,311

155,936
433,095
87,939
14,!310
59,421
75,017
12,333
18,139
187,291
26,042
34,599
32,/+~1
401,952

2,180,933

618,663
554,556
32,664
329,831
4,846

0
40,331

1,117,903
265,726
511,482
307,743
203,984
182,089
71,784
40,658
106,446
591,606
301,869
162,551
727,772
222,221
111,365
69,728

0
49,463
298,454
937,118
367,353
139,587
8,519
79,336
186,210
75,984
39,073
297,787
74,433
251,269
132,960
309,471
134,112
]84,937
53,674

2,117~,5~6
2,676,490
6,954,112
1,430,891
230,332
49[,,712
195,796
76,396

1,082,516
133,812
3’25,491
79,340

4,022,200

2!3,474,866

1,147,508
965,244
41,924
607,420
449,333

0
76,532

1,877,277
310,443
901,621
591,242
274,773
389,787

110,746
76,294
192,924

1,113,795
691,902
306,8.18
140,870
446,624
207,201
159,220

0
138,254
433,108

2,873,740
792,6!30
248,587
I[,,sjg

177,780
573,101
138,620
90,928

540,135
98,667
398,961
851,239
647,296
251,663
337,783
59,502

7,627,442
6,730,726
1,095,064
2,760,5?0
473,131

1,063,001
422,620
132,596

4,148,114
294,1]1

471,723
183,558

12,047,894

57,696,999

.———-——.—— ..-—-...— .——-—.— ----..— ...—.—— .-—.-—---—--— ——-...—..— .——

Hi8h taconit.i+output option (of approximately 101 million long tons
taconite production).
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industry in Minnesota is projected to increase from $24.5 billion in
1970 to $57.7 billion in 2000 (in 1970 dollars),

Industry employment levels are less likely to increase over the
1970-2000 period than the value added levels because of generally in-
creasing levels of c?utputper worker. In those industries with annual
rates of increase in output per worker which are larger than the annual
rates of increase in gross output, the employment levels decline (e.g.,
iron mining). Total employment in Minnesota is projected to increase
nonetheless from 1.6 million to 2.2 million in 2000.

Mining Impact

The long-term mining impact on the Minnesota economy is depicted
in terms of changes in gross output, employment and value added due
to changes in mining industry gross output (Table 3.2). To show this
impact, iron ore and taconite production levels set at approximately
one-half the high output option. This intermediate option provides
for a 37.5 million long ton increase in taconite production above the
1970 level. The difference between this intermediate level and the
projected 2000 level in Table 3.1 is represented as the mining impact.

The intermediate option represents the levels of all industry
activity associated with the intermediate taconite output level (of
78.6 million long tons of output). The sum of the mining baseline
projection and the mining impact projection is equivalent to the high
taconite, or baseline, output projection.

Anticipated industry expansion from the intermedaite to the high
taconite output option would involve increases in three economic in-
dicators for the taconite (i.e., iron ores) industry as follows:

Indicator Taconite Total

Gross Output (mil,dol.) 266.6 1,095.2
Employment (thou.) 3.1 21.3
Value Added (mil.dol.) 153.9 686.0

All of the anticipated mineral expansion is in taconite production. Most
increase in total economic activity associated with the expanded taco-
nite industry production would occur in Northeast Minnesota.

The long-term taconite mining impact on the Minnesota economy is
represented by changes in all industry gross output which are due to
changes in the demand for taconite pellets. To show this impact, the
gross output difference (of $266.6 million) between the intermediate and
high taconite output option is adjusted for the short-term effect by
adding the equivalent short-term indirect gross output change (of $89
million) associated with the increase in taconite industry output. The
taconite industry and its input-supplying industries in the state are
now viewed as a single industry complex, which represents an expanding
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Table 3.2

PrOjected Effects of Ti-anMining Jndt!stryExpansion nn CrOss Outpl(t(in 1970dollars),
Jhnploy[,,~ntand LralueA.ldt:il(in 1970 d~ll:trs)in Spc+cifiedProducing

Sector in Minnesota, 1978-2000,

—.—.. _ —.-..—— ——
‘l?i&ZZcnt

.——___
Crx!52.Ilwt~._. ____

—_-
--VlaTiiTlllJa@r

——
——.- ——.. ——-----

Prod:1cin8Sector Mining l/
—.

-——. -.—.—.-— .-.— Nining Nining 1/ Mining
No. ;:::;~,,$j ;:;;;:

~jtl~ –...__.. —----- __._–’..,________ ...Jlaselinw Iny)act Bflsr,line— Impact
(thou.dol.)(thuu.dol.) (no.)

.
(pCt.) (thou.rlol.)(thou.J.Jl.)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Il.
12.
13.
14.
15.
16.
17.
18,
19.
20.
21.
22.
23.
24.
25.
26.
27.
~[jm

29.
30.
31.
32,
33.
34.
35,
36.
37.
38.
39,
40,
41.
42.
[+3.
44.
45.

46.
47.
48.
1,9.

50.
51.
52.
53.
54.

55.

Livestock.,.~iV 3,8’96,462
Other agricult 1,958,743
Agticuliura fo 64,370
Iron al~dferro 785,825
tJOnferrrms me 735,386
Copper ore mLn o
Stone and clay 126,140
COn~tr\lctiOn 3,991,300
Ordnance, :tcce 662,846
Food, kindred 3,299,962
Meat prod 3,314,524
Grain mill pro 987;220
Beverages, Lob 650,159
App<lr(?l,and t 317,?97
LogginS camps 16,834
Other lumber, 420,766
Paper,allied p 2,641,651

Printing, ptlbl L,f,7~,764

Chemicals, sel. 852,362
Petroleum ind(l 521,354
Rubb,r, mist p 2,084,277
Stons!> clay 81 424,249
Primary jron a 351,997
Prj.marycopper o
Other primary 364,334
Fabricated net 1,095,111
Machlne~-y 6,713,162
Elec. machiner 1,’796,229
Motor vehicles 748,730
Aircraft and p 35,069
Other transpor J46,0f)5
lnstruwnts 1,145>258
Miscellaneous 288,882
Transportation 177,745
R.lLlroa~lsand 800,744
Local, sl~b~lrba 142,592
Motor freight 596,699
Air transp.,:-tal,45r3,999

Communication 826,69S
Electric servi 606,376’
[;asservice (:x 593,084
hJaterand sani 291,373
Wholesale tr:~cl11,237,826
Retail trade e 8,764,252
Finance and in 1,897,626
I&al.estate an 3,772,537
Hotels, motels 8:J4,059
lh[sinessand m 1,997,976
Auto repair :,n 764,158
Amusements 236,585
Ffcdical,ednc.~ 1,433,547
Federal gcw.rn 411,036
State and 107a 900,738
Other ~.ndustry 513,50!3
Other governm(>14,83!,915

17,023
18,718

0
2.66,634

88
0

1,231
57,8~0
1,401
26,013
10,720
34,632
9,373
2,545

153,307
4,673
10,347
5,952
8,573
7,69/+
5,21+9
5,168
5,863

0
2,327
2,278
42,126
21,087
10,379

227
5,331
3,960
2,932
7,663
6,685

96
276

5,473
8,210
22,787
J2,749

o
43,369
87,984

58
38,994
9,341
18,129
8,130
2,526

0
4,561
6,179
3,975

215,979

1,0Q5,250

43,090
41,211
4,878

9,104
2,692

0
1,274

95,019
8,502
20,103
18,629
4,484
3,849
6,662
1,165
8,415
25,437
33,474

3,580
1,085

13,756
8,997
3,792

0
2,742
30,992
104,81?
21,176
4,219
835

5,774
18,230
6,409
3,151
7,997
8,312
23,673
10,594
13,883
3,897
3,531
4,31L

155,336
428,790
87,936
14,757
58,76’1
74,342
12,203
17,94s
187,291
25,757
34,363
32,211
396,183

189

393
0

3,089
0
0
16

1,376
18

159
60
157
56
53
11
94
100
135
36
16
34
109
63
0
17
70

660
248
58
5
69
63
65
137
67
6
11
40
138
146
89
0

600
4,305

3
153
658
675
130
191

0
282
236
250

5,769

2,159,628 21,305”

1,142,517
956,107
41,924

453,534
440,279

0
75,533

1,850,474
309,699
89f,,569
589,336
265,460
384,248
109,667
75,573
190>804

1,109,449
689,130
303,783
138,822
944,246
2Q[t,707
156,611

0
137,376
432,~2fj

2,855,8?0
783,(+52
245,220
14,722

175,690
571,126
137,228
87,169
535,662
9fi,60C)
398,776
84s,Q4L

640,930
242,556
329,440
59,502

7,598,119
6,663,829
1,095,031
2,732,313
467,891

1,053,443
418,171
131,195

1,148,114
yJo,gf33

L68,509
182,148

14,831,915

57,010,996

4,991
9,137

0
153,885

0
0

899
26,803

655
7,052
1,906

19,313
5,539
879
721

2,120
4,346
2,772
3,055
2,048
2,378
2,494
2,609

0
878
980

17,920
9,198
3,367

95
2,100
1,975
1,392
3.759
4;473

67
301

3,198
6,366
9,107
8,349

0
29,323
66,897

33
28,207
5,2/+{)
9,558
4,449
1,/,01

o
3,228
3,214
1,/,10

215,979

686,003Total 95,2/1,014

—..—...--—....—.. ...—.— ——— --.--—--.----——- —-—. ...——. ——— .—.. ——. -.

~/ Intertnedj.ate taconi~e output opti.on(of 78.6 million long torts

taconi.te pKOdLlc~ion).
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sector of the Minnesota economy against which overall state economic
growth is measured. The derived long-term demand multiplier for industry
output is 3.08 (i.e., 1095.2 + 355,6) rather than 1.33, as in the short-
term case. The long-term multiplier thus incorporates the long-term
induced effects of the recycling of the “new” dollars derived from the
taconite exports.

The multiplier analysis illustrates the importance of viewing the
taconite industry, not in isolation, but as a part of a growing taco-
nite industry cluster. This cluster as a whole has an overall long-
term economic impact which is 2 to 3 times its corresponding short-term
level. This is simply another way of describing what has long been
observed, namely, that the full importance of the taconite industry
is greatly underestimated if only the direct, or even short-term, im-
pacts are considered.
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Taxes Originating in Mineral-Related Industry

Minnesota state and local tax revenues originating in the mineral-
related industries include the principal public income sources -- income
taxes and sales and use taxes. They include, also, special taxes, like
the gross earnings tax on the railroads owned by taconite producers,
the royalty tax, the occupation tax, and the production tax. The
latter, which apply to the iron mining, taconite and copper-nickel in-
dustries, substitute for the corporate income tax, which is of lesser
importance as a revenue source in these industries.

Wide differences occurred in the average annual growth rates for
individual tax sources. While property taxes increased at a 4.7 percent
rate, general sales, income, and severance and tonnage taxes increased
at above-average rates -- 25,9 percent, 26.9 percent and 43.3 percent,
respectively. The mineral-related industries were included among the
rapidly increasing tax sources, as follows:

Tax Source

Sales and Use Taxes
Corporate Income Taxes
Railroad (taconite)Tax
Royalty Tax
Occupation Tax
Production Tax

Total

1970-71 1975-76
(thou.$) (thou.$)

11,608 33,088
5,848 23,669
1,204 3,072
1,647 3,503
12,488 24,321
4,253 30,347

37,048 118,000

Average
Annual
Increase
(pet.)

37.0
60.9
31.0
22.5
19.0
122.7

43*7

Thus, the mineral industry tax liability increased, not only in total
dollars, but, also, as a proportion of all tax revenues.

Tax revenues derived from all economic units in the state, as
shown in Table 4.1, accounted for $1,9 billion, or 64.5 percent, of the
$3 billion total general revenues in 1970. By 1975, tax revenues were
nearly $3.3 billion, or 60.4 percent of the $5.4 billion total general
revenues. Thus, while tax revenues increased an average 13.8 percent
per year in the five-year period from 1970, they declined as a propor-
tion of total governmental revenues. Federal government transfers
to state and local agencies in Minnesota increased from 35.5 percent
to 39.6 percent of total revenues over the five-year period.
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Table 4.1

General Revenue of State and Local Government From Specified Source,
Minnesota, 1970-71 and 1975-76.

1970-71 1975-76 Average
~otall_/ Propor- ~Otal~/ Propor- Annual

tion of Lion of Change,
Source Total Total 1970:75

(mil.doJ) (pet.)(mil.dol.) (pet.) (pet.)

General Revenue, Total 2,993.4

Intergovernmental Rev.,Total
From Fed. Govt. 485.6
From State Govt. ~/

Own Sources, Total 2,507.8

Property Taxes

General Sales Taxes

Income Taxes

Severance & Tonnage Taxes,Total
Iron Ore Royalty Tax
Taconite Royalty Tax
Copper-Nickel Royalty Tax
Iron Ore Occupation Tax
Taconite Occupation Tax
Taconite Production Tax

Other Taxes

Charges & Misc.

817.6

186,9

445.9

18.4
0,9
0.8
&/
9.3
3.2
4.3

462.8

576.2

100.0

16.2
-—

83.8

27.3

6.2

14.9

0.6
>/
5/
q
0.3
0.1
0.1

15.5

19.2

5,400.9

1,114.9
~1

4,286.0

1,007.9

429.1

1,046.0

58.2
0.7
2,8
~1
5.1
19.2
30.3

778.9

1,024.1

100.0

20.6
--

79.4

18.7

7.9

19.4

1.1
~/
0.1
~f
0.1
0.4
0.6

14.4

19.0

16.1

25.9
--

14.2

4.7

25.9

26.9

43.3
-4,4
50.0
-.

-9.0
100.0
120.9

16.0

15.5

—

U.S. Bureau of the Census, Governmental Finances in 1970-71,
U.S. Government Printing Office, Washington$ D.C,, 1972, Table 17,
p. 32.

U.S. Bureau of the Census, Governmental Finances in 1975-76,
U.S. Government Printing Office, Washington, D.C., 1977, Table 17,

P* 48,

Duplicative transactions between levels of government are excluded,

$0.5 million or less.

0.05 percent or less.
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Structure of Mineral-Related Tax Revenues and Disbursements

Further breakdowns of the taxes originating from the mineral-
related industries are presented later in thic chapter, First, however,
state and local government revenue sources, are presented for each level
of government in the state in Table 5.1. This summary presentation of
the state tax structure (for the fiscal periods ending July 1, 1975 to
June 30, 1976) highlights the importance of state government in financ-
ing local governments. For example, of the $3.0 billion in state gov-
ernment.revenues, $1.5 billion was redistributed to local governments.
Total intergovernmental revenues of local governments exceeded $1,7
billion, or one-half of their total general revenues, while local
property taxes accounted for less than 30 percent of this total.

Mineral Taxes

The three mineral taxes -- the occupation tax, the production tax
and the royalty tax -- have increased in yield in the 1970’s despite
their generally constant rates, as shown in Table 5.2. Much of the
yield increase is the result of the recent escalation in the taconite
production tax rate, which is adjusted to the rate of gorwth in the
taconite price index.

The specified tax rates are multiplied by the value of production
andfor the quality of production to obtain the tax yeilds listed in
Table 5.3. These data show the recent shift to the taconite produc-
tion tax as the principal source of mineral tax revenues in the state.
In 1978, the taconite production tax contributed over $69 million, or
70.8 percent, of the $97.7 million in total state revenues from mineral
taxes.

Distribution of state mineral tax revenues follows a prescribed
set of rules, as shown in Table 5.4. While the distribution formulae
have been stable for the occupation tax, they have changed repeatedly
for the production tax. Major beneficiaries of these changes are the
Economic Protection Fund and the Environmental Protection Fund. Both
funds are administered by the Iron Range Resource and Rehabilitation
Board.

Actual disbursements of state mineral tax revenues to state and
local agencies are listed in Table 5.5. Large increases are shown
in the revenue disbursements to local agencies, including counties,
municipalities, and school districts. Total local disbursements in-
creased from $9,715,000, or 52.6 percent of total disbursements in
1970, to $77,747,000, or 79.4 percent of the total in 1975.

Corporate Income Tax

While the mineral taxes partly replaced corporate income taxes
for the metal mining industries, more than 10 percent of all the cor-
porate income tax revenues in the state originate from the mineral-
related industries, as shown in Table 5.6 for the 1970 calendar year,
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Table 5.2

MineralTax RatesinMinnesota,1970-1978.L’

Produc-- OccupationTax ProductionTax RoyaltyTax

ti.on 3/ Taconitgl ~aconite~/

::;n~;-
Taconite- copper-4, Copper-b,

Year Nickel – Nickel –
:::n~l :;:::;-2/

(percent) (percent) ‘-—(percent) (cents) (cents) (percent) (percent) (perc:ent)

1970 12,0 12.0 1.0 11.5 2.5 12.0 12.0 12.0
1971 15.5 15.0 1.0 15.5 2.5 15.5 15.0 .15.0
1972 15.5 15.0 1.0 18.5 2.5 15.5 15.0 15.0
1973 15.5 15.0 1.0 20.5 2.5 15.5 15.0 15.0
1974 15.5 15.0 1.0 29.7 2.5 15.5 15.0 15.0
1975 15.5 15.0 1.0 74.9 2.5 15.5 15.0 15.0
1976 15.5 15.0 1.0 76.5 2.5 15.5 15.0 15.0
1977 15.5 15.0 1.0 129.5 2.5 15.5 15.0 15.0
1978 15.5 15.0 1.0 139.9 2.5 15.5 15.0 15.0

— —

Minnesota Department of F.QvenLle. Minnesota Mining Tax Guide. Minnesota Department of
Revenue, Centennial Office Building, St. Paul, Minnesota, 55101, July 1978.

Since 1941 certain deductions and credits, including a labor credit, have been allowed to encollragethe
utilization OF low-grade, undergrolmd, high labor cost ores.
A separate occupation tax on the mining and production of taconite, semi-taconite and iron sulphides Gas
passed in 1971.
Production cost allowances aad credits for research and for experimentation and exploration are deducted
from the 1 percent rate.
As escalator based on iron content and an additional escalator based on the wholesale price index wers in
effect until 1971 when an additional tax was passed and 1975 when a second additional tax was passed.
The last major change in the taconite production tax occurred in 1977 when the additional taxes were
repealed and the basic tax rate was increased to $1.25 per ton of merchantable iron or~ produced in 1973.
For 1978, the basic rate of $1.25 was increased by the rate of growth in the steel mill production index
for January of the production year.
Base production tax for copper-nickel ore is 2.5c per gross ton PIUS 10% of the base tax for each1%
that the average copper-nickel content per gross tax exceeds 1%. This total is then subject to an
increase proportional to any increase in the current year average monthly wholesale price index for all
commodities over the 1967 monthly average.
Gross tax rate on royalties follows the occupation tax rate, with all taxes being collected from the leasee.
A credit which reduces the effective royalty tax rate to the effective rate for occupation taxes is al-
lowed for taconite, seni-taconite and iron sulphide royalty taxes on land that is being mined.

An additional 1% royalty tax is collected on royalties paid on leases for silver, gold, plati.mun,
and other precious metals.
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and, also, in Table 5.7 for the 1975 calendar year. The total corporate
income tax liability for the mineral-related industries increased from
$5.8 million to $47.3 million from 1970 to 1975 -- an average annual
increase of 61 percent. During the same period, the tax liability for
all corporations increased from $57.8 million to $172.3 million -- an
average annual increase of 39.6 percent.

The mineral-related industries are characterizedby an above-
average value added per unit of output and above-average proportion of
value added less earnings (from which business profits are derived).
The higher profit, or net income, levels are associated with higher
levels of capital investment per worker in the mineral-related industries
as compared with all industry in the state.

Sales and Use Tax

The mineral-related industries are a source of sales and use tax
revenues because of the sale and/or purchase of goods and services for
final use, as shown in Table 5.8. In 1970, the total sales and use tax
liability of the mineral-related industries was $11.6 million, or 6,7
percent of the $172 million total sales and use tax liability for all
industry. By 1975, this tax had increased to $13.1 million and $386.1
million for the mineral-related industries and all industry, respectively.
The more rapid rate of increase for the mineral-related industries was
due to the large sales and purchases of constructionmaterials for final
use in the taconite mining industry.

When all tax revenues, except property tax, are combined for the
mineral-related industry and all industry, the rapid growth of mineral-
related industry tax revenue sources is demonstrated by two critical
values -- gross state product and employment (Table 5.9). Mineral-
related, and especially mining industry, tax revenues have increased
much more sharply than general tax revenues. However, the level of tax
revenue per $1,000 of Gross State Product is much lower for mineral-
related industry than all private industry, while the opposite is true
per 1,000 employment. Gross state product per worker is exceptionally
high in mineral-related industry because of correspondinglyhigh capital
investment per worker.

State and Local Government Expenditures

The fiscal impact of the mineral-related industries is measured,
not only by the revenues originating in these industries, but, also,
by the state and local government expenditureswhich are supported by
these revenues. Education, which is the largest expenditure category,
is declining in importance while health, public welfare, sewerage and
sanitation, local parks and recreation, and related categories are in-
creasing in importance, as shown in Table 5.10. Even capital outlays,
which accounted for a declining portion of total state and local govern-
ment expenditures in the 1970-75 period, are increasing for these ex-
penditure categories, especially the basic community facilities.
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Table 5.7

Minnesota Net Income and Tax Liability of Mineral-Related
Industries, Minnesota, 1975, ~/

—..—.—.

MN Net Income MN Tax Liability

Total Average Total Average
Annual Annual

Industry Change——— .— Change
No. Title 1970-75 1970-75——

(thou.dol.) (pCt.) (thou.dol.) (pCt.)

4.
5.
6.
7.
20.
22.
23.
24.
25.
34.
40.
41.

All Industry

Ironand Ferro
Non Ferrous Me
Copper Ore Min
Other Ilining
Petroleum Indu
Stone, Clay, G.1
Primary Iron A.
Primary Copper
Other Primary
Transportation
Electric Servi
Gas Service Ex

Total or Average

1,843,976

4,421
92
0

5,696
35,985
16,370
5,914

0
3,095
20,318
14,038
38,499

204,428

33.0

-1.6
8.8
0
38.6
142.2
56.9
76.1
0
33.4
22.2
46.1
51.1

47.3

172,301

527
11
0

525
4,209
1,917
654
0

343
2,415
8,597
4,471

23,669

39.6

24.1
53.3
0
30.7
168.3
63.3
72.8
0
38.6
26,0
79.4
41.6

61.0

:1/ Commissioner of Revenue, Minnesota Corporation Income Tax, Tax.
Returns Filed During Calendar Year 1976, Income Tax Bulletin No.

47 (St. Paul, Minnesota: State printer, 1977), pp. 32-3.5.
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A further breakdown of state and local expenditures reveals the
government level of expenditure (Table 5,11). Counties, municipali-
ties and special districts account for much of the most recent growth
in local government expenditures. These governmental units also have
been the largest beneficiaries of the recent increases in mineral tax
revenues and, in case of future mineral development, they will be the
most severely affected by population and economic growth,
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Projected Mineral Tax Revenues

Fiscal impacts of projected growth in mineral production are il-
lustrated in the comparison of mineral tax revenues for the two 10-year
periods -- 1970-79 and 1980-89 (Table 6.1). During the 1970-79 period,
total mineral tax revenues from iron ore mining and taconite production
approached $0.5 billion, with 40 percent of the total being collected
in 1978 and 1979. If present tax laws were to remain unchanged, the
intermediate production option and a five-percent annual increase in
the taconite price index would yield total mineral tax revenues of more

nearly $1.7 billion for the 10-year period from 1980 to 1989.

The distribution of tax revenues differs sharply between the two
periods, with the state share declining and the local share increasing,
especially the distribution to the two protection funds, as shown be-
low:

Level of Government 1970-79 1980-89
(percent)

Counties 8.3 6.0
Municipalities 27.9 18.8
School Districts 22.2 18.1
I.R.R.R.B. 3.5 1.9
Econ. Prot. Fund 3.6 13.0
Evir. Prot. Fund 7.1 25.9
State 27.4 16.3

Total 100.O 100.0

If the present laws were to remain unchanged and the production and price
projections were confirmed, then the two protection funds would receive
nearly 40 percent of total taconite tax revenues by 1989. The revenue
distribution to other local governmental agencies would increase during
this period, but at a decreasing rate (as indicated by the decline in
the percentage distribution between the two periods).

The income redistribution achieved with the mineral tax revenues
serves a dual purpose. It imposes a local levy on export-producing
firms which iron and steel consumers pay through higher product costs,
It also re-directs more of the tax revenues to environmental rehabili-
tation and economic development rather than social and economic services,
Local residents would be the major beneficiaries of the environmental
and economic improvements achieved by the expenditure of the two pro-
tection funds.
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