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Western Metal Mining

Mining has played an important historical role in
attracting immigrants and establishing businesses
in many of the states that make up the Twelfth
Federal District. And this area continues to con-
tribute the largest share of the nation’s totals in a
variety of different metals. For example, accord-
ing to data reported for 1990 to the U.S. Bureau
of Mines, nearly three-quarters of the nation’s
copper production is in Arizona and Utah; over
80 percent of U.S. gold production is in Nevada,
California, and Utah; and over two-thirds of the
nation’s silver is produced in the District states.

The District’s metal mining industry has changed
significantly in the last 20 years. This Letter fo-
cuses on activity in the intermountain states of
the District: Arizona, Idaho, Nevada, and Utah.
Aggregate metal mining employment in these
states has declined by 17 percent since 1973, but
this modest decline averages a sharp increase in
Nevada's mining activity with an equally steep
decline in Arizona’s metal mining. Implications
of these trends are discussed in this Letter.

Mining’s importance

Metal mining provides one of the base industries
for the intermountain states in the District. How-
ever, it accounts for a relatively small share of
direct employment in most states. In February
1993, metal mining’s share of total nonagricul-
tural employment in the four states ranged from
0.3 percent in Idaho to 2.0 percent in Nevada. In
levels, employment ranged from 1,300 in Idaho
to 12,600 in Arizona.

While not a major source of employment, the in-
dustries are important because of their multiplier
effects on the rest of the economy. (Accounting
for multiplier effects gives a more complete sense
of the importance of metal mining.) An average
industry has a total employment multiplier (which
takes into account direct employment at the mine,
induced effects on other industries that must pro-
cess the material, and indirect effects on other.

industries resulting from higher income and
spending from that sector) close to 2.

Results from the U.S. Forestry Department’s.re-
gional modeling system (IMPLAN) suggests that
mining multipliers in these states are consider-
ably higher. The model provides employment
multipliers for several major minerals at the
state level using data from 1990 and the 1987
U.S. input-output table. Results from this model
suggest that copper mining has a relatively high
multiplier in Utah (4.9) and Arizona (6.6), gold
mining had total employment multipliers of
around 3 in Arizona, Nevada, and Utah, while
silver mining had employment multipliers of 2.5

_to 2.8 in Arizona, ldaho, and Nevada. (Differ-

ences in multipliers across states for a given min-
eral reflect the relative presence in that state of
processing facilities and industries that use the
mineral as inputs to final production of goods
and services.) Total metal mining had multipliers
of 2.8 in Nevada, 3.2 in Idaho, 4.0 in Utah, and
5.2 in Arizona. These estimates of multiplier ef-
fects suggest that metal mining’s total contribu-
tion to state employment would be 1.0 percent
in Idaho, 1.6 percent in Utah, 4.1 percent in Ari-
zona, and 5.0 percent in Nevada.

Trends

While remaining an important base industry in
these states, metal mining employment has been
falling in most areas. As shown in the Figure,
metal mining employment has declined in Ari-
zona, ldaho, and Utah, while rising in Nevada.
As a share of total employment, metal mining
employment fell from 2.3 percent of total em-
ployment in the four state region in 1973 to

0.8 percent in early 1993. The major changes
have been in Nevada, where employment rose
by 9,400 jobs, and Arizona, where employment
fell by 10,400 jobs.

Several factors have been important in deter-
mining these trends. First, labor productivity has
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risen in many metals industries. For example,
copper production accounts for over 90 percent
of Arizona’s metal mining employment. Between
1973 and 1990, employment in that sector de-
clined by 46 percent. During that same time pe-
riod, however, Arizona’s copper output rose 16
percent, These increases in productivity can be
traced to new mining processes that involve
more automation and capital equipment.

Second, large deposits of gold and silver have
been discovered in Nevada. As shown in the Fig-
ure, Nevada’s metal mining employment was rel-
atively small in the 1973-1984 period, and the
state’s copper industry virtually disappeared in
1986. Gold and silver discoveries were recorded
throughout the state, though, and according to
the Bureau of Mines, exploration efforts were re-
ported in every county in Nevada during the
mid- to late-1980s, with 10 to 15 new mines
opening each year. By 1990, exploration efforts
concentrated on the northern part of the state,
but annual production of gold rose from 1 million
troy ounces in 1984 to 5.8 million troy cunces in
1990, while silver production rose from 6.5 to
over 25 million troy ounces.

Prices

In recent years, declines in metals prices also
have affected mining employment in the four
intermountain states in the District. For exam-
ple, since reaching its most recent peak in 1988,
nominal -gold prices have fallen 29 percent, sil-
ver prices have declined 46 percent, and copper
prices have fallen 18 percent.

Price declines have been attributed to several
factors. For copper, production has risen in Chile
as well as in the U.S., while growth in consump-
tion in the U.S. has slowed (in part reflecting the
shift from copper wires to fiber optics for com-
munications and electricity). Gold and silver
prices have fallen for similar reasons, and in
addition because world-wide inflation has sub-
sided. Since gold and silver often are viewed as
inflation hedges, decreased concern about infla-
tion has lowered the demand for holding those
assets. Moreover, opening trade opportunities
with Russia is bringing that country’s large stock
of mineral wealth into the marketplace.

Price changes have some.impact on employment
and production trends in most of the states. To
test for the effect of prices, simple lagged adjust-
ment models of metal mining employment were
run for each of the four states, with gold, silver,
and copper prices (adjusted for inflation) used as
explanatory variables. In general, the results
suggest that a given 10 percent decrease in the
inflation-adjusted price of gold, silver, or copper
would lead to a decline in long-term employ-
ment of between 5 and 7 percent, with half of
the effect of a given price change on employ-
ment taking between nine and fifteen months.

Not surprisingly, copper prices were important in
explaining metal mining employment in Arizona
and Utah, while silver prices were important in
explaining metal mining employment in ldaho
and Utah. In Nevada, recent activity has been
dominated by the gold and silver discoveries,
and changes in employment have shown little
statistical relationship to changes in gold and
silver prices.

implications :
Increased international trade has boosted avail-
able supplies of minerals, which has put down-
ward pressure on mineral prices. Low prices and
further automation are expected to reduce em-
ployment further in metal mining as well as in
industries that are linked to mining. While future
discoveries may temporarily reverse this trend

in some regions, the long-term adjustment to a
less mining-intensive employment base in these
states is likely to continue.

Ronald H. Schmidt
Senior Economist



DISTRICT INDICATORS
(Seasonally Adjusted)

93Q1 92Q4 9203 922 921 9104 91Q3 91Q2

AGRICULTURE
U.8. crop prices, 1985=100 1084 1092 . 1079  108.1 1096 1107 1146 1158
Distrlct crop prices, 1985=100 1078 1128 1104 1016 -~ 1149 1079 1207 1286
Farm cash recelpts, miliion $ 25083 27407 25632 24681 25356 26559 25280 27176
Cattie-on-feed, 1985=100 90.1 91.1 913 868 860 81.1 843 919
Cattie prices; Califomia, $/Cwt. 624 584 60.1 584 59.1 62.1 626 664
FORESTRY
Lumber production, millions board feet 1,3000 14096 1,369.2 12823 14137 13705 14188 14663
Northwest jumber inventory, milions board feet 2,0209 20861 21966 22786 2,977 23109 23939 23054
U.8. lumber prices, 1986=100 2451 1629 1479 - 1831 1568 1379 1316 1378
ENERGY
Spot price of oil, $/barrel 19.8 2086 217 211 189 218 2186 208
U.8. rig count 862.2 854.7 860.9 8719 867.3 906.8 9261 939.8
District rig count 50.2 63.9 60.8 65.9 54.6 63.2 745 80.4
Fuel mining employment, 1985=100 60.3 6786 683 703 703 702 728 734
U.S. selsmic crew count 775 737 717 80.7 80,2 809 98.9 1094
MINING
Mineral prices, 1986=100 995 99.2 1053 107.0 1059 1041 - 1045 108.8
Metal mining employment, 1985=100 1764 1775 1789 1801 1826 1806  184.1 186.1
CONSTRUCTION
Nonresidential awards, 1985=100 98.8 97.2 946 1024 1110 1032 945 104.0
Residential parmits 18,624 21,147 19538 18922 19564 19,749 18488 19,757
Western housing starts, thousands 19.2 212 263 267 219 195 241 255
Construction employment, thousands 8622 8547 8609 8719 8673 9068 9261 939.8

MANUFACTURING

Wages, Callfornla, $/hour 12.2 123 123 122 121 121 19 118
Employment, thousands » 2,8044 27985 12,8358 28726 28944 29549 29803 3,0076
Durables, 1985=100 86.8 89.3 905 92.1 934 94.0 952 96.4
Construction durables, 1985=100 90.4 918 911 93.7 94.8 935 95.0 95.6
Aerospace, 1985=100 894 933 968 1000 103.7 1061 1074 1095
Electronics, 1985=100 80.9 854 859 87.1 87.8 88.9 9205 92.0
Semiconductor orders, mit. $, not s.a. 2,010.1 19328 11,7120 15431 14388 13785 12724 1,2991
Whis/retall trade employment, thousands 46852 46522 46651 46861 46802 46942 47059 47217
Retall sales, Pacific District, mil. $ N/A 26,119 25774 25675 25997 25044 25411 25304

Services employment, thousands 55652 55300 55051 54955 54557 54775 54650 54441
Health care, 1985=100 1353 134.2 133.6 132.8 132.0 1310 1300 128,9
Buslness services, 1985=100 1154 11356 1127 118.0 1129 11241 1124 113.0
Hotel, 1985=100 129.9 13t.2 1309 1318 1324 132.6 1317 1322
Recrsation, 1985=100 1422 1412 1409 1394 1390 1397 1390 140.1

Finance, insurance, and real estate empl., thousands 1,2263 1,2220 12234 12274 12247 12419 12441 12467

GOVERNMENT EMPLOYMENT, THOUSANDS
Federal government ) 603.1 6122 6108  608.1 6157 6126 6145 6113
State and local 2,9286 29295 29456 29203 29144 28895 28888 2,869.0
Data are welghted aggregates of available 12th District data constructed by FRBSF staff from public and industry sources.

|
Opinions expressed in this newsletter do not necessarily reflect the views of the management of the Federal Reserve Bank of
San Francisco, or of the Board of Governors of the Federal Reserve System.

Editorial comments may be addressed to the editor or to the author. . . . Free copies of Federal Reserve publlcatlons can be
obtained from the Public Information Department, Fedéral Reserve Bank of San Francisco, P.O. Box 7702, San Francisce 94120.
Phone (415) 974-2246, Fax (415) 974-3341.
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PERSONAL INCOME
Annualized Percent Growth Rates

92Q4 92Q3 92Q2 92Q1_ 9104

7.6 08 12 108 6.1
6.6 34 6.1 71 8.1
5.1 4.1 44 48 1.1
39.8 -243 32 107 21
20.2 37 84 1.5 148
8.0 8.9 28 8.6 44
78 65 45 66 58
84 71 45 108 6.8
133 5.0 44 8.7 8.3

74 36 45 5.9 3.0
8.3 29 44 6.5 57

NON-AGRICULTURAL EMPLOYMENT
Annualized Percent Growth Rates

93Q1 92Q4 92Q3 9202 92Q1

7.9 20 -07 27 59
15 04 50 43 0.1

Percent
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* Expactations for GDP growth during the next four quarters based on a
survay of approximately 75 business leaders in the 12th Federal Reserve District.
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Growth tess than 2.5%
2.5% to 3% growth

Hl Growth above 3%
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UNEMPLOYMENT RATES
Average Quarterly Data
93Q1 92Q4 92Q3 9202 9201
8.0 89 95 9.2 9.2
76 74 7.0 7.3 8.1
9.6 99 94 87 84
45 48 46 4.1 35
8.6 65 6.4 6.2 6.3
6.7 65 72 6.1 6.5
8.1 75 6.9 6.6 8.3
41 5.4 50 46 48
76 78 69 69 72
8.6 8.9 84 79 79
7.0 7.3 76 75 72




